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.2.2 Ba ic Procedures for ll R ‘ U ' on a Co trol 1

These procedures shall be obeyed by all radio units on a control
channel (including units making calls or requesting transactions). For
other procedures for all radio units on a control channel, see sections:

6.2.1 Control channel discipline.

7.4 Individually addressed Aloha message and MOVE message.
8 . Registrat ion procedures .

13 . 2 . 3 Receiving status message (AHYQ) .

14 . 3 Receiving short data message (HEAD) .

15. 2 Data interrogation procedures.

9. . . I tuc ‘o t s d n t‘on or data ssa

This procedure shall be obeyed by all radio units that are equipped to
request extended addressing calls, complex diversion or RQC transactions.

If a radio unit on a control channel receives an AHYC message with

PFIX/IDENT2 matching its individual address then it shall either send
address information or a data message in the following SLOTS slot(s), or

transmit ACKx(QUAL=O), as indicated below. For timing, see 6.2.1.3.

Q If
the unit has sent an extended addressing non-emergency request,

or has received ACRE or A!iY(B=1) for an extended addressing RQE

. and IDENT1 matches IDENTI from the request
and DESC is appropriate to IDENT1 (see 5.5.3.2.8)

. and SLOTS corresponds to the request(i.e. if IDEN'I‘l=PSTNGI and FLAGl=l then SLO’l‘S='lO' else SLOTS='0l')

then it shall transmit the full address information for ID!-INTI, conforming

to the codeword formats defined in section 5.6.1.2.2 (SAMIS, Mode 1).

Otherwise

If

the unit has sent a request for 3-address diversion (RQT, PLAG2=l)
and IDENT1 is set to DIVERTI

and misc is set to ‘G00’

and SLOTS is set to '01‘

then it shall transmit the "blocked address", conforming to the interprefix
codeword format defined in section 5.6.l.2.2 (SAHIS, Mode l, D!-:SC='OO0').

otherwise

If

the unit has sent an RQC message
and IDENT1 is set to SDMI

and DESC is set to ‘O00’

and SLOTS matches SLOTS from the RQC

then it shall transmit its short data message, conforming to the codeword
formats defined in section 5.6.2 (HEAD).

Otherwise

The unit shall transmit ACKX(QUAL=O), with the same prefix and idents as
the AHYC.
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9.2.2.2 Availability check on called radio unit

If a radio unit on a control channel receives an AHY message with

PFIX/IDENT1 matching its individual address and bit POINT set to '0' then

it shall respond with the appropriate acknowledgement (see below), with the

same prefix and idents as the AHY. If bit AD = O in the AHY message, the

unit shall respond in the slot following the AHY; if bit AD = 1, a data
codeword is appended (containing the calling address) and the unit shall

respond in the slot following the data codeword. For timing, see 6.2.1.3.

A) ncom n traffic channel call : NT2 = Ident 1 to 8 O0

Ident (8121 to 8180), INCI, IPFIXI, ESTNGI or PABX;

If bit AD = 1 in the AH! message but the appended data codeword was
not decodeable and the unit requires the calling address for its

operation, then it may request a retransmission by sending
ACKB(QUAL=1):

ACRE (QUAL=1) - The unit requires the message to be retransmitted.

Otherwise

The unit may reject the incoming call by sending ACKX(QUAL=O)
or ACXV(QUAL=l):

ACKX (QUAL=O) — The unit cannot accept the call

e.g. D = O in the AHY message and the unit

has no speech equipment, or

D = 1 in the AH! message and the unit

has no data equipment.
ACKV (QUAL=1) - The user has indicated that he does not wish to

receive this call (e.g. using the “Busy control”).

Otherwise

If bit D = O in the AH! message and IDENT2 is not set to INCI, the

unit may accept the call for call-back by sending ACKB(QUAL=O):

ACKB (QUAL=O) — The unit has accepted the call for call-back.

Otherwise

i) If bit CHECK = 0 in the AHY message, then the unit shall
send ACK(QUAL=0):

ACK (QUAL=0) - Unit is available for the call.

ii) If bit CHECK = 1 in the AH! message, then the unit shall send

either ACKI(QUAL=O) or ACK(QUAL=O), to indicate its state of

readiness so far as it is able. For ACKI(QUAL=O), the unit shall

alert the user or take action to prepare the data equipment.

ACKI (QUAL=0) - Unit alerting but user] data equipment not ready
e.g. D = O in the AHY message and the

unit's RFCC is not currently active, or

D = 1 in the AH! message and the

unit's data equipment is not ready.
ACK (QUAL=0) - User] data equipment is available for the call.
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The unit may indicate the calls: (by reference to PFIX/IDENT2 from the AH’!
message or P1-‘IX2/IDENT2 from the data codeword), and may indicate whether
the incoming call is an emergency call (by reference to bit it from the
AHY).

 

  
  

After receiving an M-[Y message for an incoming traffic channel call

and responding with 1\CK(QUAL=0) or AC1-II(QUAL=0), the unit shall ignore

group call GTC messages as specified in ection 9.2.2.5 rule 2 or 3, until
either:

 
 

 
 a. it receives channel allocation signalling for the incoming call (Le.

a GTC message with the same prefix, idents and bit D as the AHY), or
b. it assumes that the call will not take place; see 9.2.2.4.

 

 
 If a radio unit receives AHY(CHBCK=1) alerting it for an incoming call

and responds with ACKI(QUAL=O), it may attempt to send RQQ(STATUS='0O0OO’)

to the TSC when its user/ data equipment is ready to receive the call.
After responding with AcKI(QUAL=O) or ACK{QUAL=O), it may send
RQQ(S'l‘ATUS='1lll1') if the user no longer wishes to receive the call; in

this case, it shall respond to any further AHY messages with ACKV(QUAL=l).
See also 13.1.2.1.

  
 
  
   
 

  
If, while waiting for an incoming traffic channel call, a radio unit

receives a repeat AHY, it shall send the appropriate acknowledgement and

continue with any "off-hook" or "on-hook“ signalling in progress; also, for
ACK(QUAL=0) or ACKI(QUAL=O), it shall restart its timer TA (see 9.2.2.4).
If the unit receives an AI-IY for a different incoming traffic channel call,

it shall abandon any signalling for the old call and obey the new AHY; see
also 9.2.2.4 and 13.1.2.8.

  
  
 

 
  
 

 

  3) Availability check for short data message : IDENT2 = SDHI

 
The unit may reject the short data message by sending ACKX(QUAL=0) or

ACKV(QUAL=l). otherwise it shall send ACK(QUAL=O).
  

   
  

  

ACKX (QUAL=G) - The unit cannot accept the short data message

e.g. it has no data equipment.
ACKV (QUAL=l) - The user has indicated that he does not

wish to receive short data messages.
ACK (QUAI.=O) - Unit is available to receive a short data message.

  
  

 
 

  C) "No-call" test availability check : IDENT2 = DUHHYI

  
The unit may indicate that it is not suitably equipped by sending

ACKX(QUAI..=0). Otherwise it shall send ACK(QUAL=O).
 
  ACKX (QU1-\L=O) - The unit could not accept a call of this type

e.g. D = O in the AH! message and the unit
has no speech equipment, or

D = l in the Am! message and the unit

has no data equipment.
ACK (QUAL=0) — Unit is in radio contact and is suitably equipped.

  
   
 

  
  

  
D) Invalid availabilit check : IDENT2 Ident 1 to 8100

IDENT2=Ident(8l21 to 8180], INCI. IPFIXI. PSTNGI. PABXI, SDMI or
DUMMYI

 
 The unit shall send AC1-(x(QUAL=O), to reject the availability check.  
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9.2.2.3 Availability check on regpesting radio unit

If a radio unit on a control channel receives an AHY message with
PFIX/IDENT2 matching its individual address and bit POINT set to '1' then

it shall respond with the appropriate acknowledgement (see below), with the

same prefix and idents as the AH!. If bit AD = 0 in the AHY message, the

unit shall respond in the slot following the AHY; if bit AD = 1, a data

codeword is appended and the unit shall respond in the slot following the
data codeword. For timing, see 6.2.1.3.

ACK (QUAL=O) — The unit is waiting for signalling for a call or
transaction appropriate to IDENT1 and bit E i.e.

a. IDENTI is the called ident or gateway

(or REGI for a registration request)

b. E is '1' for an emergency call, otherwise ‘O’;
see section 5.5.3.2.1.

See also sections 8.2.2.4, 9.2.1.6, 10.2.7, 12.2.5,
13.1.2.5, 13.2.2.5 and 14.2.6.

ACKX (QUAL=0} - The unit is not waiting for signalling for a call

or transaction appropriate to IDENT1 and bit E.

9.2.2.4 Cancelling alertgwaiting state of called unit

If a radio unit on a control channel receives an AHYX message with
PFIX/IDENTl matching its individual address then it shall respond in the
next slot with ACK(QUAL=l), with the same prefix and idents as the AHYX.

A unit that has received an AHY message for an incoming traffic

channel call (see 9.2.2.2A), and responded with ACK(QUAL=O) or

ACKI(QUAL=0), shall assume that the call will not take place if one of the
following occurs:

a. It has not received channel allocation signalling for the call at a

time TA after the last ACK(QUAL=O) or ACKI(QUAL=O) it sent in response
to an RH! for the call.

b. It receives an AHYX message with the same prefix and idents as

the AHY. In this case, if currently attempting an "off—hook" or
"on~hook" RQQ transaction for the incoming call, it shall return
to the idle state - see 13.1.2.7.

c. It receives an AHY message checking its availability for a

different incoming traffic channel call (i.e. bit D and/or bit E
and/or the calling address is different from the original AHY).
In this case, if currently attempting an "off—hook" or "on-hook"

RQQ transaction for the original call, it shall abandon the
transaction — see 13.1.2.8.

In cases a. and b., the unit shall stop the alerting signal (if

appropriate) and may indicate to the user/ data equipment that the call
will not take place; it shall also note that rule 2 or 3 of section 9.2.2.5

(requiring it to ignore GTC messages for incoming group calls) no longer

applies. In case c., the unit shall obey the procedures in 9.2.2.2A for
the new call.
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9-2-2-§ Igafiig ghggnel gllocatigg

A radio unit on a control channel shall check all GTC messages it

receives to see whether the message is addressed to it, that is, whether:

PFIX/IDENT2 from the GTC message matches its individual address

or PFIX/IDBN'l'l matches any of its designated addresses for this system

or IDENTI i the system-wide all-call ident ALLI.

If the G'l'C message is addressed to it, the unit shall use the appropriate
rule below to decide whether to obey the cotunand:

1. If the unit is making an emergency (RQE) call and has not received
ACKB(QUAL-0) or AHY(E=l) for its call, it shall obey the GTC message

if and only if its emergency call is a short addressing non-PABX call
and the GTC message is for the requested call (see 10.2.2 and 10.2.6).

If the unit is waiting for further signalling for its emergency call,

after receiving ACKE(QUAL=O) or A!-lY(E=l) for the call, it shall obey
the GTC message if and only if it is individually addressed by the GTC

(i.e. its individual address is PFIX/IDEN'rl or PFIX/IDBNT2).

2. Otherwise

If the unit is waiting for an incoming emergency call (see 9.2.2.25),

it shall obey the GTC message if and only if it is individually

addressed by the GTC.

3. otherwise

. If the unit is waiting for an incoming non-emergency traffic channel
call (see 9.2.2.2A), it shall obey the GTC message if and only if

. it is individually addressed by the GTC or IDENTI is set to ALLI.
4. Otherwise

It the unit is attempting access or waiting for further signalling for
a non-emergency call or transaction, it shall obey the GTC message if
and only if:

it is individually addressed by the GTC message,
or IDENTl is set to ALLI,

or Pl-‘IX/IDEN'rl is one of the unit's group addresses, and

the unit is attempting to call that group, and

the user wishes to receive group calls, and
the unit knows that it is not the calling unit (see below).

(Thus, if making an interprefix group call, a radio unit shall ignore

GTC messages containing the requested group address and the requested
bit D unless it receives a GTC message for the calling unit in the
next slot (see a. below) and finds that it is not the calling unit.

If it is the calling unit, it obeys the individually addressed GTC
message. )

5. Otherwise (i.e. if not waiting for any call or transaction)

The unit shall obey the GTC message if:

it is individually addressed by the OTC message,
or IDENT1 is set to ALLI,

or PFIX/IDENTI is one of the unit's group addresses
and the user wishes to receive group calls.
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If the unit is required to obey the GTC command, it shall perform the

following actions:

a. It shall tune to the designated forward traffic channel, obeying

the following timings:

- If IDENT2 / IPFIXI, the unit shall be able to receive on the
traffic channel within 35 ms after the end of the GTC message.

- If LDENT2 = IPFIXI, the unit shall be able to receive on the
traffic channel within 142 ms after the end of the GTC message;

(this allows a called radio unit in an interprefix call to
remain on the control channel for one timeslot after receiving

GTC, to extract the caller's address if the next message is
a GTC for the calling unit).

b. It shall note PFIX, IDENTl and IDENT2 from the GTC message and also

the channel number of the control channel (for use in obeying the

procedures in sections 9.2.3.1, 9.2.3.3, 9.2.3.5, 9.2.3.6 and
9.2.3.7).

c. If bit D from the GTC message is '0', then the unit shall unmute

the audio (for speech communication). If bit D is '1‘, the unit
shall mute the audio (for data communication) and shall note that

it need not send call maintenance messages within items (unless

required by the system by prearrangement).

d. If IDENTI from the GTC message is ALLI and PFIX/IDENT2 from the

GTC message is not its individual address, then the unit shall
inhibit user transmission on the traffic channel. Otherwise it

shall enable user transmission on the traffic channel.

It may also give an indication to the user. This may include an indication
of the caller on the called party's unit. Such an indication should be

derived from any availability check performed for the call. However if the

contents of IDENT2 of the GTC message differ from the contents of IDENT2 in

the AH! availability check and are not DUMMYI, the indication should be
derived from IDENT2 of the GTC message.

If the unit does not obey a GTC message (orb for IDENT2 = IPFIXI, a

GTC message in the next slot), and the designated traffic channel is the
control channel on which the message was received, then the unit shall

return to the control channel acquisition procedures (see 6.2.1.1).

9.2.2.6 Storing call maintenance parameters

A radio unit shall store the call maintenance parameters specified by
the most recent broadcast message ECAST, sYSDEF='OO010‘ it has received

referring to the system it is currently using. These parameters indicate:

a. whether the system requires that a radio unit on an allocated traffic
channel shall send Pressel On messages at the start of each speech
item it transmits (the number of messages is specified in 9.2.3.1];

b. whether radio units shall send messages periodically within speech

items and, if so, the maximum interval (in seconds} between the start
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of the item and the first periodic message. and then between

subsequent periodic messages,-

c. whether a called unit in a group shall set PFIX/IDENT1 in HAINT

messages it sends to its individual address or to the group address
from the GTC message.

See also 5.5.4.2, 5.5.4.5c and 9.2.3.1. At the start of a session, until

it receives a BCAST, SYSDEJ-‘='0O010' message, the unit shall:

- send Pressel on messages

- send periodic messages with a maximum interval '1‘?
— set PFIX/IDENT1 to the group address

(when it is a. called unit in a group).
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9.2.3 Procedures for All Radio Units on an Allocated Traffic Channel

These procedures shall be obeyed by all radio units on an allocated

traffic channel (except when exempted by emergency call procedures agreed

with the system — see 10.2.8). For other procedures for all radio units on
a traffic channel, see sections:

6.2.2 Traffic channel discipline.
11.3 Instruction to send extended address information.

15.2 Data interrogation procedures.

9.2.3.1 Call maintenance messages

During a speech call (see 9.2.2.5 and 9.2.3.4), a radio unit shall

send the following call maintenance messages within speech items:

a. If required by the system (see 9.2.2.5 and 9.2.3.4), the radio unit

shall send a minimum of one Pressel on message (MAINT, oPER='0OO') at
the start of each speech item it transmits. If defined by the system
the radio unit may send NPON messages. when NPON is not defined it

shall default to the value 1. Where more than one message is sent the
form of transmission specified in 3.3.2 shall be used.

b. If required by the system, the radio unit shall send periodic

messages (MAINT, OPER='OlO') within each speech item it transmits.

See 9.2.2.6 for the maximum interval between periodic messages.

c. The radio unit shall send a minimum of one Pressel off message (HAINT,
0PER=’OO1') at the end of each speech item it transmits, as the last

signal before retuning to the forward traffic channel. If defined by

the system the radio unit may send NPOFF messages. Where NPOFF is not

defined it shall default to the value 1. Where more than one message
is sent the form of transmission specified in 3.3.2 shall be used.

PFIX/IDENT1 in HAINT messages sent by a radio unit is the unit's individual

address if it was individually addressed by the GTC message; otherwise
(i.e. for a called unit in a group), PFIX/IDENTI shall be set to either the

unit's individual address or to the group address (PFIX/IDENT1) from the
GTC message, as required by the system — see 9.2.2.5 and 9.2.2.6.

(During a data call, a radio unit need not send the above messages,
unless required by the system by prearrangement.)

9.2.3.2 Availability check on a traffic channel

If a radio unit on a traffic channel receives an AHY message with:

PFIX/IDENTI matching its individual address and POINT
or PFIX/IDENT2 matching its individual address and POINT

O

1

then it shall respond with the appropriate acknowledgement (see below),
with the same prefix and idents as the AHY. If bit AD = 0 in the AH!

message, the unit shall time its response from the end of the AHY address

codeword; if bit AD = 1, a data codeword is appended and the unit shall

time its response from the end of the data codeword. For timing, see
6.2.2.2.
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a. If POINT - 0, the unit shall send ACMQUAL-0).

ACK (QOAL=0) - The unit is in radio contact.

b. If POINT - 1, the unit shall send ACMQUAI.-0) or Acxx(QUAL-O):

AC! (QUALIO) - The unit is waiting for signalling for an Include
call appropriate to IDlll'l'l (i.e. IDBNTI is the
called ident or gateway). see also section 11.2.5.

acxx (QUAI.-0) - The unit is not waiting for signalling for an
Include call appropriate to IDBNT1.

... i i st

If a radio unit on a traffic channel receives a call maintenance

message HAINT, OPBR=-'11l' with channel number (CHAN) equal to the number of
the traffic channel and an applicable address, then it shall inhibit user
transmission while it is tuned to this traffic channel (i.e. it shall

disable the pressel for a speech call or inhibit user data for a data
call).

The address (PFIX/ID3N'rl) from the HAINT message is applicable if:

a. PPIX/IDENT1 matches the unit's individual address, or

b. PPIX/IDENT1 is equal to PFIX/IDENTI from the GTC message and the unit
is not the calling party, or

c. IDENT1 is equal to ALLI.

If a radio unit on a traffic channel receives a GTC message with:

PFIX/IDBNT2 from the GTC message matching its individual address

or PFIX/IDENTI matching any of its designated addresses for this system
or IDENTI set to the system-wide all-call ident ALLI

then it shall perform the following actions:

i) It shall tune to the designated forward traffic channel and shall
be able to receive within 35 ms after the end of the GTC message.

ii) If bit D from the GTC message is '0', then the unit shall unmute

the audio (for speech communication). If bit D is '1’, the unit
shall mute the audio (for data communication) and shall note that
it need not send call maintenance messages within items (unless

required by the system by prearrangement).

iii) If IDENTI from the GTC message is ALLI and PFIX/IDENT2 from the

GTC message is not its individual address, then the unit shall inhibit
user transmission. Otherwise it shall enable user transmission.

(See also l1.2.7c.)

when the unit has tuned to the designated traffic channel, it may continue
conmunication.

(Note that the unit continues to use PFIX, IDENTI and IDENT2 from the

original GTC message (see 9.2.2.5) in obeying the procedures in sections
9.2.3.1, 9.2.3.3, 9.2.3.5, 9.2.3.6 and 9.2.3.7).
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9.2.3.5 Going "on-hook" on traffic channel

If a radio unit's user goes on-hook or equivalent (or if its data
equipment indicates that a data call has ended) while it is tuned to the

traffic channel, and if its individual address is either PFIX/IDENT1 or

PFIX/IDENT2 from the GTC message, then the unit shall send a number of

Disconnect messages (HAINT, OPER='O1l') on the traffic channel. It shall

send NDl Disconnect messages if its individual address is PFIX/IDENTI from
the GTC, or ND2 if its individual address is PFIX/IDENT2 from the GTC. The

unit shall send the messages continuously (see 3.3.2 and 6.2.2.2) and mute

the audio, and shall then return to the control channel acquisition

procedures (see 6.2.1.1).

A radio unit whose individual address is neither PFIX/IDENTl nor

PFIX/IDENT2 from the GTC message (i.e. a called unit in a group call) may
leave the call at any time when the user goes on—hook or equivalent; it
shall mute the audio and return to the control channel acquisition

procedures (without signalling). However, the calling unit sends ND2
Disconnect messages for a group call (see above), and so the caller should
be advised to remain with a group call until its completion.

9.2.3.6 Time-outs on traffic channel

A radio unit on a traffic channel shall time the length of a period
during which it detects no activity (e.g. fails to receive adequate signal

strength) and shall also time the length of each item it transmits.

If the unit detects no activity on the forward traffic channel for a
time TN then it shall assume that the call is terminated: it shall mute the

audio and return to the control channel acquisition procedures (without

signalling), and may indicate to the user that the call has ended.

If the unit transmits an item that reaches the maximum permitted
duration TT then it shall mute the audio and shall:

i) send NPON ressel Off messages (for a speech item);
ii) send NDl or ND2 Disconnect messages if its individual address is

PFIX/IDENTI or PFIX/IDENT2 from the GTC (as in section 9.2.3.5).

It shall then cease transmission on the traffic channel and return to the

control channel acquisition procedures, and may indicate to the user that
the call has ended.

9.2.3.7 "Selective" clear-down message : HAINT with 0PER='llO'

If a radio unit on a traffic channel receives a call maintenance

message MAINT, 0PER='llO' with:

channel number (CHAN) equal to the number of the traffic channel

and PFIX/IDENTl not equal to PFIX/IDENT1 from the GTC message

and PFIX/IDENTI not equal to PFIX/IDENT2 from the GTC message

then immediately it shall mute the audio and return to the control channel

acquisition procedures, and may indicate to the user that the call has
ended.
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9 . 2 . 3 . 8 CLEAR message

If a radio unit on a traffic channel receives a clear-down message
CLEAR with :

C

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

9

channel number (CHAN) equal to the number of the traffic channel
and field REVS equal to '10101010lO1D'

then it shall immediately mute the audio and move to the forward control

channel indicated by 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.

Note: If field CONT in the CLEAR message is equal to '0OOOOO0O0O',

then the channel movement is syatern—dependent.
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This section defines standardised procedures for emergency calls.

(Note that systems may have alternative emergency procedures employing
customised messages, and radio units which have suitable arrangements with
the system may use these.)

standard emergency calls from radio units may be requested to:

- a radio unit, line unit or group

- all units in the system
— a PABX extension (short or extended addressing)

- a PSTN destination (prearranged or general).

Emergency calls from radio units are requested using the Emergency Call

Request Message R93 (see 5.5.3.1.5). Bit D in the RQE message specifies

whether the unit is requesting speech or data communication. An extended

addressing request is indicated by setting IDENT1 in the R93 message to the

appropriate gateway ident.

. A radio unit may interrupt a non—emergency call attempt to request an
emergency call; in this case it abandons the previous call attempt.

. Messages AcKE(QUAL=O) and I-m¥(E=1) are responses unique to R9}: calls; theyindicate positively that the 'l‘sC has received the RQE and that any further

signalling sent to the unit is for the emergency call. Until it receives

. AcKE(QUAL-0) or AHY(E-1), the unit ignores other acknowledgements andrejects Mode 1 AHYC messages.

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

If bit EXT is set to '0' in the R9}: message (i.e. if the RQE is not

for a short addressing PABX call) then 1-‘LAG2 may be set to '1' to indicate

that the calling radio unit is requesting a special mode of emergency

service previously arranged with the system; the TSC determines the
required action by reference to the calling unit's address, and the TSC and

radio unit follow appropriate (non-standardised) procedures. In this case,
the meanings of fields IDENT1, D and Fuel in the R03 message may be

redefined. For example, EX'1'=0/P'LAG2=1 could indicate that field IDENT1
contains a special 13-bit message to be acted upon by the TSC; these

special messages could have any prearranged meaning (such as the nature of
the emergency, the required service or the unit's geographical position).
see also the introductions to sections 10.1 and 10.2.
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10.1 standard Energengy call Procedures for TSC

If the TSC offers an emergency service then it shall be prepared to
accept an RQE message in any random access slot.

The TSC procedures detailed in the following subsections are for

standxrd emergency calls. If, owing to incorrect operation of a radio

unit, the TSC receives an RQE message requesting a special mode of service

(i.e. EXT=O/FLAG2=1) from a radio unit with which it has no previous
arrangements then it may reject the request by responding with ACKE(QUAL=O)
and then sending ACKX(QUAL=0), where both ACRE and ACKX contain the same
PFIX, IDENT1 and IDENT2 as the RQE message.

10.1.1 Respgnses to a short addressing standard emergegcy reggest

A radio unit requests an emergency call by generating an RQE message,
complying with the random access protocol (unless it has other arrangements

with the system). On receiving a short addressing RQE message, the TSC

shall send a response as soon as possible; for maximum permissible delay,
see 7.2.4. Valid responses are:

a. ACKE(QUAL=0); see 5.5.2.1 and 10.2.2.

b. An availability check for the call (AH! with bit E set to '1');
see 9.1.1.5, 9.1.1.7 and 10.2.2.

c. For a non-PABX call (i.e. EXT=O in the RQE message):

- A Go To Channel message GTC for the call; see 9.1.1.12 and 10.2.2.

(This is the recommended response if the TSC does not make any

availability checks for the call - see l0.l.6.)

ACKE(QUAL=0) is sent only as a response to an RQE message; it is an
intermediate acknowledgement, indicating that further signalling will
follow. The TSC may then send other acknowledgements (e.g. ACKI, ACKX) to

the waiting calling unit at appropriate times to indicate the progress of

the call set-up; see section 10.1.5.

10.1.2 Response to an extended addressing standard emergency reggest

A radio unit requests an emergency call by generating an RQE message,

complying with the random access protocol (unless it has other arrangements
with the system). on receiving an extended addressing RQE message, the TSC
shall send a response: ACKE(QUAL=0) with the same prefix and idents as the

RQE. For maximum permissible delay, see 7.2.4.

10.1.3 Signalling for previous call

After receiving an RQE message, the TSC shall not send any further

signalling messages to the calling unit for any previous call requested by
that unit (though, for a traffic channel call, it may send AHYX to inform a

called radio unit that the call will not take place).
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10.1.4 Obtaining extended address information

After receiving an extended addressing RQE message and responding with
AcKE(QUAL=O), the me may demand the full called address information from

the calling radio unit by sending the M-IYC message (as in section 9.1.1.3).

10.1.5 Acknowledgements sent to indicate grogress of emergency call

After sending ACKE(QUAL=0) or an availability check AI-[Y with E=1 as a.

response to an emergency call request, the TSC may send acknowledgements
ACKI, ncxq, ACKX, acxv, ncxs{QuAL=o) or hCKT(QUAI.=O) to the calling unit to

indicate the progress of the call {as in section 9.1.1.4).

10.1.6 Availabilitg checks before allocating traffic channel

For emergency calls. the mandatory availability check detailed in

section 9.1.1.5 may be dispensed with. (For emergency calls, availability
checks on radio units are made using the AH‘! message with bit E set to
' 1' . )

10.1.7 TSC time—out

The TSC may instruct the calling unit to restart its waiting timer TW,

by sending the AH! message with bit POINT set to '1' (and bit E set to

'1'): see 9.1.1.7 and 9.2.2.3. If a time Tw, minus the tolerance on the
radio unit's timer, elapses ince the last message it received for an

emergency call (from the calling unit), the TSC shall not send any further
signalling for the call, except that it may send AI-IYX to inform a called
radio unit that the call will not take place. see also 10.2.7.

10.1.8 Other Qrocedures

a. A calling radio unit may send an RQX message to cancel its emergency
call. The TSC procedures are as defined in 9.1.1.8 for Simple calls.

b. It is recommended that the TSC does not amalgamate an emergency

call with any other call in its queues.

c. If all traffic channels are in use then the TSC may terminate another

call prematurely (with or without warning to the correspondents using
it), in order to free the channel for an emergency call.

cl. The procedures for traffic channel allocation and call maintenance
and clear-down are as detailed in 9.1.1.12 and 9.1.2.
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10.2 standard Bmergengy Call Procedures for Radio Units

A radio unit shall make only one emergency call attempt at a time.

While attempting access or waiting for further signalling for an emergency

request, the unit shall not request another call of any type (unless the
user first cancels the original call). It may make an emergency call at

any other time. For example, it may interrupt a non-emergency call attempt

to request an emergency call; in this case it shall abandon the previous
call attempt (without sending RQX).

The radio unit procedures detailed in the following subsections are

for standard emergency calls. If a radio unit sends an RQE message with

EXT=0/FLAG2=l then it is requesting a special mode of emergency service
previously arranged with the system and generally follows non—standardised

procedures; however, if it receives ACXE(QUAL=0) and subsequently receives
ACKX(QUAL=O) - both with the same PFIX, IDENT1 and IDENT2 as its RQE - then

it shall return to the idle state (and may indicate to the user that the

call attempt has failed).

10.2.1 Reggest for a standard emergency call

A radio unit requests a standard emergency call by sending an RQE

message on a control channel; the fields in the RQE message shall be set

appropriately (see 5.5.3.1.5). Some Tscs may permit more than one

emergency random access transmission in a frame; however, unless the radio

unit knows the retry rate permitted by the TSC, it shall comply with the
normal random access protocol — see 7.3. (Note that a radio unit

requesting an emergency call ignores all values of the address qualifier
except M=2O - see 7.3.1.)

The unit shall attempt access until it receives a valid response (see

10.2.2/3), or until its user cancels the call (see 10.2.8), or until the
access attempt fails (i.e. the unit has sent the maximum number of
transmissions NE and received no response, or its access time-out TC has

expired (see 7.3.8)). In the case of access failure, if the unit has not

sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the call - see 10.2.4 to 10.2.7.

10.2.2 Responses to short addressing RQE

For a short addressing call, the calling unit shall accept the

following messages (with PFIX/IDENT2 as its individual address and IDENT1
as the called ident (or PABXI for a PABX call)) as a valid response to its
RQE and send no more requests:

a. An acknowledgement ACKE(QUAL=0).

b. An AHY message with bit E set to '1'.

c. For a non-PABX call (i.e. EXT=0 in the RQE message):
— a Go To Channel message GTC with bit D equal to

bit D from the RQE message.

In cases a. and b., the unit shall then wait for further signalling for the
call. See also sections 10.2.6, 9.2.2.3 and 9.2.2.5.
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10. .3 Re s

For an extended addressing call, the calling unit shall accept an

acknowledgement ACKS(QOAI.-O) or an AHY(!=l) message (with the same prefix
and idents as the RQE) as a response to its R93 and send no more requests;

it shall then wait for further signalling for the call. see also 9.2.2.3.

. . Se din extended address inf rmation

For an extended addressing emergency call, after receiving
ACXE(QUAL-O) or an AHY(B=l) message for its call, the calling unit shall

send the full called address information on receipt of an appropriate AHYC;
see section 9.2.2.1. Until it receives AcK2(QUAL--O) or AHY(!-:=1)'; the unit

shall respond to Mode 1 AI-IYC messages with ACI(X(QUAL=0).

1o. .5 cknowled ements 'ndicatin r r as f emer enc call

After receiving AC!(E(QUAI.=-O) or an AHY(E=l) mesage for its emergency

call, the waiting calling unit shall take appropriate action on receiving
further acknowledgements - ACXI, ACKQ, ACKX, ACKV, ACKB(QUAL=O) or
ACK'r(QUAL=O) - as detailed in section 9.2.1.4.

If it receives ACKE(QUAL=O) for the call then the unit shall wait for

further signalling.

A calling radio unit attempting access or waiting for further

signalling for an emergency call shall obey the availability check
procedures (see 9.2.2.2 to 9.2.2.4).

The unit shall also obey the traffic channel allocation procedures

(see 9.2.2.5). Note particularly that:

a. If the unit has not received ACKE(QUAL=O) or A1-lY(E=l) for its

emergency call, it shall obey a GTC message only if its call is a

short addressing non-PABX call and the GTC message is for the
requested call (see below).

b. After receiving ACKE(QUAI.-O) or N-lY(E-1) for its emergency call,
the unit shall obey a OTC message only if it is individually

addressed by the GTC (i.e. it its individual address is Pl‘-‘IX/IDENTI
or PFIX/IDBNT2).

See section 9.2.2.5, rule 1.

For a short addressing non-PABX call or after receiving ACKE(QUAL=O)
or AflY(E=l) for a short addressing PABX call or after sending the full
address information for an extended addressing call, the unit shall assume

that a G'l‘C message it receives is for its requested call if PFIX/IDENT2 is
its individual address, IDENTI is the called ident (or gateway) and bit D
is the same as in the RQE. If so, it may give an indication to the user,
and shall revert to the idle state at the end of the call.
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10.2.7 Time-out after waiting

A calling radio unit waiting for further signalling for an emergency
call shall return to the idle state if a time Tw has elapsed since the last

message it sent for the call, viz.

RQE. requesting the emergency call (see 10.2.1)

or SAHIS, providing extended address information for the call (see
9.2.2.1)

or ACK(QUAL=O), sent in response to an AHY message with POINT = l, E = l
and IDENT1 as the called ident or gateway (see 9.2.2.3).

It may also indicate the failure to the user.

10.2.8 other procedures

a. A calling radio unit waiting for an emergency call may attempt to

cancel the call by sending a call cancellation request RQX. The
procedures are as defined in 9.2.1.7 for cancelling Simple calls.

b. The procedures on an allocated traffic channel are as defined in 9.2.3
(unless other arrangements have been made with the system).
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During an RQS or RQB call, a radio unit on its allocated traffic
channel may send a request message ms to the TSC, to ask for a party to
join the call in progress. This facility may be used to implement:

a) a conference Call — a user on channel may ask for the call to
be expanded to include another party:

b) call Transfer - a user may include another party in the call,
and then leave the call to proceed without him;

c) a Repeat Call - a user may ask for the channel assignment

signalling for the call to be retransmitted.

The Included party may be a radio unit, a line unit, a group of units, a
PABX extension (short or extended addressing) or a PSTN number (short-form
or general).

A radio unit requests an Include call by transmitting a request
. message RQS on the allocated traffic channel. (An extended addressing

request is indicated by setting IDENT1 in the R95 message to the
appropriate gateway ident.) The TSC responds and, for an extended

. addressing request, instructs the Including unit to transmit the full
called party details. It then checks the availability of the called party

(if appropriate) and directs the called party to the traffic channel.
. Throughout the transaction, the TSC may send acknowledgements to the

Including unit to indicate the progress and the success/failure of the

. transaction.
when a user initiates an Include call, his pressel is disabled until

the radio unit receives an acknowledgement other than ACKI(QUAL-l) or until
it times out.

After a party has been included in a call, the TSC may allow units to

leave the call, without terminating the call, provided that the number of
parties that will indicate the ‘on-hook" condition is not reduced below the

normal number for the type of call.

The timing constraints for messages transmitted on a traffic channel
are specified in sections 6.1.2.2 and 6.2.2.2.
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11.1 TSC Procedures for Include Calls

This subsection defines procedures for Tscs that offer the Include

facility.

11.1.1 Responses to a short addressing Include reggest

A radio unit requests a short addressing Include call by transmitting

an RQS message (with EXT = 1, or with EXT = O and IDENT1 set to a valid

called party ident) on the traffic channel. On receiving a short

addressing Include RQS, the TSC shall send a response:

ACKI, ACKQ(QUAL=0), ACKX, Acxv, ACKT(QUAL=O) or ACK(QUAL=O).

For idents, see section 5.5.2.1; for acceptable delay, see 6.1.2.2.

These acknowledgement messages may also be sent to the unit to
indicate the progress of its Include call - see section 11.1.4.

11.1.2 Responses to an extended addressing Include reggest

A radio unit requests an extended addressing Include call by

transmitting an RQS message (with EXT = O and IDENT1 = IPFIXI, PABXI or
PSTNGI) on the traffic channel. On receiving an extended addressing

Include RQS, the TSC shall send one of the following responses, with the
same prefix and idents as the Include RQS:

a. An acknowledgement ACKI(QUAL=1), ACKX or ACKV(QUAL=O).

b. AHYC (i.e. an instruction to send the full called address information).

For acceptable delay, see 6.1.2.2. See also 11.1.3 and 11.1.4.

11.1.3 Instruction to send extended address information

After receiving an extended addressing Include RQS, the TSC may demand

the full called address by sending the AHYC message, with:

— the same prefix and idents as the Include RQS

— DESC set to indicate the appropriate gateway (see 5.5.3.2.8)
- SLOTS set to correspond to the Include RQS

(i.e. if IDENT1=PSTNGI and FLAGl=1 then SLOTs='10' else

SLOTS='01').

The AHYC message instructs the Including radio unit to send the called

party address information (see 11.3.1). If the TSC does not successfully

decode the address information, it may repeat the AHYC message or transmit
ACKV(QUAL=O) to indicate failure of the Include call.

After decoding the full address information successfully, the TSC may

send appropriate acknowledgements to the Including unit (see 11.1.4).
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The TSC may send acknowledgement messages to indicate to a radio unit
the progress of its Include call - for idents, see 5.5.2.1. (For extended

addressing Include calls, only ACKI(QUAL-1), ACKX and ACKWQUAL-O) are
appropriate until the full address information has been obtained.)

ACRI (QUAL=O) - Called party alerting but not yet ready.
ACKI (QUAL=1) - Intermediate acknowledgement; more signalling to

follow.

ACKQ (QUAL-'0) - All traffic channels in use on called site;
more signalling to follow.

ACKX (QUAL-O) - Invalid call; request rejected.

ACKX (QUAL-1) - System overload e.g. all channels in use on called
site, and call has not been queued.

ACKV (QUAL=O) - Called unit not in radio contact or Include call
abandoned.

ACKV (QUAL=1) - Conflicting call in progress (e.g. called party

engaged) or called user does not wish to receive this
call.

ACKT (QUAL-O) - Called party's calls have been diverted.
ACK (QUAL-O) - Include request accepted; availability check

successful (if performed); called party will be
directed to the traffic channel.

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time-out TB in section 11.2.4.

.1. Avai abilit check on ed rad‘ u it

If an Include request specified an individual radio unit to be

Included, the TSC may check the availability of the called unit before
instructing it to join the call in progress.

The TSC checks availability of a called radio unit by sending the AH‘!

message on a control channel (see 5.S.3.2.1 and 9.2.2.23). For an Include

call availability check, IDENT2 in the AHY address codeword is set to INCI
(to prohibit the called unit from responding with ACKB(QUAL=0)) and a data

codeword may be appended containing the Including unit's address.

The '1‘SC may indicate the result of the availability check to an

Including radio unit by sending appropriate acknowledgement(s) (see 11.1.4)
on the traffic channel.

11.1.6 all ancel at on

A radio unit may cancel its requested Include call by transmitting an
RQX message (see 5.5.3.1.3) on the traffic channel. on receiving an RQX
message cancelling an Include call, the TSC shall respond with ACK(QUAL=0)
or ACK(QUAL=l), with the same prefix and idents as the RQX; see also 11.1.4
and 11.2.6.

If an Include call is cancelled, the TSC may inform a called radio

unit by sending the M-IYX message (with IDENT2 set to INCI) on the control
channel. The AHYX message may be repeated if it is not acknowledged by an
ACK(QUAL=1) message from the called unit (see 9.2.2.4).
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11.1.7 TSC time-out

The TSC may instruct an Including radio unit to restart its waiting

timer TI, by sending the AH? message with:

— bit POINT set to '1'

- PFIX/IDENT2 set to the unit's individual address
- IDENTl set to the called ident or gateway.

See 9.1.2.2 and 9.2.3.2. If a time T1, minus the tolerance on the radio

unit's timer, elapses since the last message it received for an Include
Call (from the Including unit), the TSC shall not send any further

signalling for the transaction, except that it may send AHYX on the control
channel to inform a called radio unit. See also 11.2.5.

11.1.8 Traffic channel allocation

The TSC shall direct a called radio unit or group of radio units to

the appropriate traffic channel using the Go To Channel message GTC (with
IDENT2 set to INCI); see section 5.4.

11.1.9 Call clear-down

After an Include call, the TSC may allow parties to leave the call in

progress, without terminating the call, as follows:

i) For a group call or a call in which a group has been included, the TSC

may allow radio units to signal on—hook (or line/PABX/PSTN users to
leave the call), without terminating the Call, provided that at least

one party that will indicate end—of-channel-use remains in the call.

ii) For a call comprising only individually addressed parties, the TSC
may allow radio units to signal on-hook (or line/PABX/PSTN users to

leave the call), without terminating the call, provided that at least
two parties remain in the call.

In this way, at least the normal number of parties that will indicate end-

of-channel-use remains in a call (barring corruption of signalling
messages). See also section 9.1.2.6.
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1.2 ocusordus st nc

A radio unit on a traffic channel shall request only one transaction

at a time; while requesting an Include call or waiting for further

signalling, the unit shall not request another transaction of any type
(unless the user first cancels the Include call).

11.2.1 Includg rgtgest

when a user initiates an Include call (indicating that he wishes

another party to join the call in progress), the radio unit shall inhibit
user transmission i.e.

- disable the pressel for a speech call, or
- inhibit user data for a data call.

The radio unit requests an Include call by transmitting RQS on the

allocated traffic channel. The fields in the RQS message shall be set
appropriately (see 5.5.3.l.l); however, note particularly that:

a. If the call in progress is a speech call (see 9.2.2.5 and 9.2.3.4),
bit DT shall be set to '0'; for a data call, DT shall be set to '1'.

b. Bit LEVEL shall be set to '1'.

(This constraint is imposed to prevent the R95 being interpreted
as an AHY to the called party).

c. An extended addressing request is indicated by setting IDENT1 in the
R95 message to the appropriate gateway (viz. IPFIXI, PABXI or PSTNGI).

the unit shall wait to receive a response from the TSC. If a response is
not received within the timing constraints defined in section 6.2.2.2, the
unit shall assume that the message was unsuccessful and may retransmit its

request. It shall repeat its Include request, each time waiting for a
response from the TSC, until:

i) it receives a valid response (see 11.2.2/3), or

ii) its user cancels the Include call (see 11.2.6), or

iii) it has sent the maximum number of transmissions NI.

In this case, it shall wait for further signalling for
the Include call (see 11.2.4 and 11.2.5).

11.2.2 Resmnses to short addressing Include regest

For a short addressing Include RQS, the radio unit shall accept the

following messages as a valid response to its RQS and send no more
requests:

a. ACKI, ACKQ(QUAL=O), Acxx, Acxv or ACK(QUAl.=O), with Pl-‘IX/IDENT2 as its
individual address and IDENTI as the called ident (or PABXI for a PABX

call).

b. ACK'1‘(QUAL=O) with Pl-‘IX/IDENT2 as its individual address.

For other actions on receiving these messages, see section 11.2.4.
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11.2.3 Responses to extended addressing Include reggest

For an extended addressing Include RQS, the radio unit shall accept

the following messages (with the same prefix and idents as the RQS) as a

valid response to its RQS and send no more requests:

a. An acknowledgement ACKI(QUAL=1), ACKX or ACKV(QUAL=0).

b. AHYC (i.e. an instruction to send the full called address information).

For other actions on receiving these messages, see 11.2.4 and 11.3.1.

11.2.4 Acknowledgement received

If a radio unit waiting for a response to an Include RQS, or for

further signalling for an Include call, receives an appropriate
acknowledgement then it shall take action as indicated below. For extended

addressing Include calls, only ACKI(QUAL=1), ACKX and ACKV(QUAL=O) are
appropriate until the full address information has been sent. For idents,
see 5.5.2.1.

ACKI (QUAL=0) - Called party alerting but not yet ready.

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

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

more signalling to follow.

ACKX (QUAL=O) — Invalid call; request rejected.
ACKX (QUAL=1) — System overload; request rejected.
ACKV (QUAL=O) - Called unit not in radio contact or Include call

abandoned.

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

ACKT (QUAL=0) - Called party's calls have been diverted.

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

If ACKI or ACKQ(QUAL=O) is received, the unit shall wait for further

signalling. However, for a speech call, it may re—enable the pressel on
receiving ACKI(QUAL=0) or ACKQ(QUAL=O).

If ACKX or ACKV is received, the unit shall re—enable user

transmission and may indicate to the user that the Include call has failed.

If a complete ACKT(QUAL=O) message is received, the unit shall either:

a. re-enable user transmission (and may indicate to the user that

the called party's calls have been diverted), or

b. attempt a new Include call to the diversion address.

If an incomplete ACKT(QUAL=0) message is received, then:

i) If the unit does not require the diversion address, it shall re—enable

user transmission (and may give an indication to the user).
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ii) If the unit does require the diversion address then:

- if it has received no previous response to its Include RQS,
and has not sent the maximum number of transmissions of

the Ros (see 11.2.1), it shall ignore the ACKT message;
- otherwise it shall wait for a repeat acrr, re-enabling

user transmission if a time 1'3 elapses (in which case,
it may indicate the failure to the user).

If Ac!((QUAL-=0) is received, the unit shall re-enable user transmission

and may indicate to the user that the called party is being directed to the
traffic channel.

After receiving ACKX, ACKV or ACK for its Include call, the unit shall
not request on the traffic channel another transaction of any type to the

same called ident (or gateway) for at least a time T3. After receiving
ACKT for its Include call, the unit shall not request on the traffic

channel another transaction of any type for at least a time T3.

1 .2.5 Time-out after waitin f r Inc ude call

A radio unit waiting for further signalling for an Include call shall
re-enable user transmission if a time TI has elapsed since the last message
it sent for the transaction, viz.

RQS, requesting the Include call (see 11.2.1)

or SAMIS, providing extended address information for the call (see 11.3.1)

or ACK(QUAL=O), sent in response to an AHY message with bit POINT = 1
and IDENTI as the called ident or gateway (see 9.2.3.2).

It may also indicate to the user that the outcome of the transaction is
unknown.

11 . 2 . 6 Cancelling Include

A radio unit may cancel an Include request (after sending an RQS and

while still waiting to receive ACKX, ACKV, ACKT or ACK) by transmitting a
cancellation request RQX (see 5.5.3.l.3) on the traffic channel. The unit

shall then wait for a response from the TSC; for timing, see 6.2.2.2. The

unit shall repeat its cancellation request, each time waiting for a
response from the TSC, until one of the following occurs:

a. It receives ACK(QUAl.=l), with the same prefix and idents as the RQX,

confirming cancellation of the Include call.

b. It receives ACKX, ACKV, ACK'!‘(QUAL=O) or ACK(QUAL=O) for the

Include call it is attempting to cancel. See also 11.2.4.

c. It has sent the maximum number of transmissions NI. In this case,

it shall return to waiting for signalling for the Include call

(see 11.2.4 and 11.2.5).

In cases a. and b., the unit shall re-enable user transmission.
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11.2.7 other procedures

3.

 

A radio unit shall not attempt an Include call if user transmission

has been inhibited (by the GTC message or by a MAINT(0PER=’1ll‘)

message; see 9.2.2.5, 9.2.3.3 and 9.2.3.4).

If a radio unit requesting or attempting to cancel an Include call,

or waiting for further signalling, receives a MAINT(OPER='ll1')

message inhibiting user transmission (see 9.2.3.3), then it shall
continue with the Include call but shall not re—enable user

transmission at the end of the transaction.

If a radio unit requesting or attempting to cancel an Include call,

or waiting for further signalling, receives a GTC message allocating

a replacement traffic channel, it shall perform actions i) and ii) as
specified in section 9.2.3.4 and shall then continue with the Include
call. At the end of the transaction, the unit shall re—enable user

transmission only if permitted by action iii) of 9.2.3.4.

If a radio unit's user goes on—hook (or equivalent) while it is

requesting or attempting to cancel an Include call, or waiting
for further signalling, then the unit shall abandon the Include

call and shall obey the procedures specified in section 9.2.3.5.

(If the user goes on—hook (or equivalent) after an Include call,
then the unit shall obey the procedures specified in section 9.2.3.5.
However, see also section 1l.l.9.)

If a radio unit requesting or attempting to cancel an Include call,

or waiting for further signalling, receives a MAINT(0PER='1lO')
or CLEAR message terminating the call in progress, then it shall

abandon the Include call and shall obey the procedures specified
in sections 9.2.3.7 and 9.2.3.8 respectively.
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11.3 Procedures for All Radio Units on an Allocated Traffic Channel

11.3.1 Instruction to gggd egtsnded address information

This procedure shall be obeyed by all radio units that are equipped to
request extended addressing Include calls.

If a radio unit on a traffic channel receives an AHYC message with

PFIX/IDBNT2 matching its individual address then it shall either send
address information or transmit ACxx(QUAL=0), as indicated below. For

timing, see section 6.2.2.2.

If

the unit has sent an extended addressing Include R95
and IDENT1 matches IDEN'I'l from the Include RQS

and DESC is appropriate to IDENTI (see S.S.3.2.8)
and SLOTS corresponds to the Include RQS

(i.e. if IDENTl=PSTNGI and FLAG1=l then SLOT5='lO‘ else

SLOTS='O1')

then it shall transmit the full called address information, conforming to

the codeword formats defined in section 5.6.1.2.2 (SAMIS, Mode 1).

Otherwise

The unit shall transmit ACKx(QUAL=O), with the same prefix and idents as
the AHYC.
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This section defines the procedures for requesting and cancelling call

diversion. Requests may apply to speech calls, data calls or both.

Two types of call diversion are provided:

i) Self-initiated diversion.

A radio unit may request that future calls addressed to it be
redirected to a specified alternative destination.

ii) Third-party diversion.

A radio unit may request that future calls addressed to another

subscriber unit (or group) be redirected to a specified alternative

destination. For example, a despatcher unit may request diversion
on behalf of a radio unit in its fleet.

In general, radio unit A (the requesting unit) may divert calls for address
8 (the blocked address) to alternative destination C (the diversion

address); for self-initiated diversion, B -= A. The procedures permit
blocked address 8 to be a radio unit, line unit or group address.

Destination C may be a radio unit, line unit or group address, a PABX
extension or a PSTN number (short-form or general).

Three types of call diversion cancellation are provided:

A radio unit may request that its calls are no longer diverted.

ii) Third-party cancellation.

A radio unit may request that another subscriber unit's (or group's)
calls are no longer diverted.

iii) General cancellation by recipient.

A radio unit may request that any existing diversions to it be
cancelled. (This is a general cancellation by the recipient of

diversions; specific cancellation of diversions by the recipient
is covered by third-party cancellation.)

It is reconmended that requests for third-party diversion or third-

party cancellation are accepted only from authorised units.

Call diversion is requested or cancelled using the Request Call
Diversion Message RQT (see S.5.3.l.4). In this message:

— PFIX/IDENT2 is the address of the requesting radio unit.

— For diversion requests, IDENT1 is the diversion ident C

(or IPFIXI, PABXI or PSTNGI for an interprefix address,

any PABX extension or a general PSTN number respectively).

For "self" or "third—party" cancellation of call diversion,

ID!-:N'rl specifies the unit or group whose calls should be returned

(or IPFIXI for an interprefix address).

For general cancellation by a recipient. IDENTI is set to DIVERTI.
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- Bit DIV indicates call diversion or cancellation.

- For call diversion, FLAG2 indicates "self" or "third-party" diversion.

~ Field SD specifies the types of call (i.e. speech, data or both)
to which the diversion or cancellation refers.

For diversion purposes, "speech" calls are defined as calls requested

using RQS(DT=O), RQE(D=O), RQQ(STATUS='O0O0O') or RQQ(STATUS='1l111‘).
"Data" calls are defined as calls requested using RQS(DT=1), RQE(D=1),

RQQ(‘000O1' to ‘1ll10'), RQC or RQD.

For self—initiated diversion requests or any cancellation, two

addresses (plus the other parameters) specify the requirement. However,
for third-party diversion requests, address B (the blocked address) must be
supplied.

The TSC uses the AHYC message to demand:

a. extended address information for IDENT1
b. blocked address 3

as appropriate. If both a. and b. are needed, the TSC obtains the full
information in two steps, each step using the AHYC message. The AHYCs are

distinguished by the setting of IDENT1 (to IPFIXI, PAEXI or PSTNGI for a.,
or to DIVERTI for b.), and so the order in which they are sent is not

prescribed.

In the procedures, a request for call diversion or cancellation is

defined as an extended addressing request if IDENT1 is set to IPFIXI. PABXI

or PSTNGI. A request is defined as "complex" if it requires extended

addressing or if three addresses must be provided; otherwise it is
"simple".

Note that extended addressing procedures are used for requesting

diversion to any PABX extension (with either a "long" or "short" extension

number). The radio unit sets IDENTI in the RQT message to PABXI, and then
sends the PABX address information in response to an AHYC message with
IDENTI set to PABXI and DESC set to 'O10'. The unit sets bit SP in the

SAMIS message to indicate whether it is sending BCD digits or a 13-bit
extension number (plus 2-bit exchange number). See S.5.3.2.8 and
5.6.1.2.2.

If the TSC accepts a diversion request and then a call to the blocked

address is requested by a radio unit, the TSC indicates the diversion
address to the calling radio unit using the ACKT(QUAL=O) acknowledgement.
The unit then either retries on the diversion address or returns to the

idle state. For example, see sections 9.1.1.4 and 9.2.1.4.
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A radio unit requests simple call diversion by generating an RQT

message (with FLAG2 - 0 and IDENT1 set to a valid called party ident or to

DIVERTI), complying with the random access protocol. on receiving a simple
RQT message, the me shall send one of the following responses, with the
same prefix and idents as the R91‘:

ACKI(QUAL=1), ACKX, ACKV(QUAL=0) or ACK(QUAL=0).

For acceptable delay, see 7.2.4. see also 12.1.5.

12.1.2 Resggnses to a complex diversiog regggst

A radio unit requests complex call diversion by generating an RQT

message (with FLAG2 - 1 and/or IDENTI - IPPIXI, PABXI or PSTNGI), complying
with the random access protocol. On receiving a complex RQT message, the
TSC shall send one of the following responses:

a. An acknowledgement ACKI(QUAL==1), ACKX or ACKV(QUhL=0), with the same
prefix and idents as the RQT.

For an extended addressing RQT:

. An A1-IYC message instructing the unit to send the full addressinformation for IDENT1 .

For a request for 3-address diversion (i.e. RQT with FLAG2=1):

An AHYC message instructing the unit to send the blocked address.

For acceptable delay, see 7.2.4. See also 12.1.3 to 12.1.5.

12.1.3 Instruction to send extended address infoggatign

After receiving an extended addressing RQT message, the TSC may demand
the full address information for IDEN‘1‘l by sending the AHYC message, with:

— the same prefix and idents as the R01‘

(i.e. IDENTI set to IPPIXI, PABXI or PSTNGI as appropriate, and
PFIX/IDENT2 set to the requesting unit's address)

- DESC set to indicate the appropriate gateway (see 5.s.3.2.a)

- SLOTS set to correspond to the R01‘

(i.e. if IDENT1=PSTNGI and FLAGl=l then SLO'I'S='lO' else
SLO'I‘S='01').

The AHYC message instructs the requesting radio unit to send the full
address information for ID!-2N'l‘l in the following SLOTS elot(s) (see

9.2.2.1) . If the TSC does not successfully decode the address information,

it may repeat the AHYC message or transmit ACKV(QUAL=0) to indicate failure
of the transaction.
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12.1.4 Instruction to send the blocked address

After receiving a request for 3-address diversion (i.e. FLAG2=1), the

TSC may demand the blocked address by sending the AHYC message, with:

- IDENT1 set to DIVERTI

- PFIX/IDENT2 set to the requesting unit's address
- DESC set to ‘O00’
- SLOTS set to '01‘.

The AHYC message instructs the requesting radio unit to send the blocked

address in the following slot (gee 9.2.2.1). If the TSC does not

successfully decode the address information, it may repeat the AHYC message
or transmit ACKV(QUAL=O) to indicate failure of the transaction.

12.1.5 Acknowledgements sent to indicate progress of RQ1_transaction

The TSC may send the following acknowledgement messages, with the same
prefix and idents as the RQT, to indicate to a radio unit the progress of

its diversion transaction. (For a complex diversion request, ACK(QUAL=O)
is not appropriate until the full diversion information has been obtained.)

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

ACKX (QUAL=D} — Invalid call e.g. unauthorised diversion request, or
TSC does not provide call diversion.

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

ACKV (QUAL=0) — Transaction abandoned.

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

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV and
ACK, see time-out TB in 12.2.4.

12.1.6 Aborting the transaction

A radio unit may abort its diversion transaction by generating an RQX
message (see 5.5.3.1.3), complying with the random access protocol. On

receiving an RQX message aborting a diversion transaction, the TSC shall

send a response: ACK(QUAL=1) with the same prefix and idents as the RQX.

12.1.7 TSC time-out

The TSC may instruct a radio unit to restart its waiting timer TJ, by
sending the AHY message with bit POINT set to '1' (and the same prefix and

idents as the RQT); see 9.1.1.7 and 9.2.2.3. If a time TJ, mines the
tolerance on the radio unit's timer, elapses since the last message it

received for a diversion transaction, the TSC shall not send any further
signalling for the transaction. See also 12.2.5.
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A radio unit shall make only one call attempt at a time (except in
emergency); while attempting access or waiting for a terminating (i.e. end-

of-transaction) acknowledgement to a diversion request, the unit shall not
request another non-emergency call of any type (unless the user first
aborts the original transaction).

. . V

A radio unit requests or cancels call diversion by transmitting an RQT

message on a control channel, complying with the random access protocol
(see 7.3). The fields in the R91‘ message shall be set appropriately (see

5.5.3.l.4); however, note particularly that: »

a. Bit DIV specifies whether the unit is requesting call diversion
or cancellation of call diversion.

b. Bit PLAG2 specifies whether or not three addresses must be provided.

c. An extended addressing diversion request is indicated by setting

IDEN'l‘l in the RQ1‘ message to the appropriate gateway ident viz.
IPFIXI, PABXI or PSTNGI. (Note that extended addressing

procedures are used for requesting diversion to a PABX extension

with either a "short" or "long" extension number.)

. The unit shall attempt access until it receives a valid response (see
12.2.2/3), or until its user aborts the transaction (see 12.2.6), or until

. the access attempt fails (i.e. the unit has sent the maximum number oftransmissions NR and received no response, or its access time-out TC has
expired (see 7.3.8)). In the case of access failure, if the unit has not

. sent a request, it shall return to the idle state (and may indicate thefailure to the user); otherwise, it shall wait for further signalling for
the transaction - see 12.2.4 and 12.2.5.

12.2.2 Res ns s to sim e diversion re est

For a simple diversion request, the radio unit shall accept the

following messages (with the same prefix and idents as the RQT) as a valid
response to its RQT and send no more requests:

ACKI (QUAL=l) , ACKX, ACKV(QUAL=0) or ACK(QUAL=0) .

For other actions on receiving these messages, see section 12.2.4.

12.2.3 Responses to complex diversion gggest

For a complex diversion request, the radio unit shall accept the
following messages as a valid response to its R01‘ and send no more
requests:

a. ACKI(QUAL=l), ACKX or ACKV(QUAL=O), with the same prefix and idents as
the RQT.

b. For an extended addressing RQT:
A!-IYC, with the same prefix and idents as the R01‘.
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c. For a request for 3-address diversion (i.e. RQT with FLAG2=l):
AHYC, with PFIX/IDENT2 as its individual address and IDENT1 as
DIVERTI.

For other actions on receiving these messages, see 12.2.4 and 9.2.2.1.

12.2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling

for a diversion transaction receives an appropriate acknowledgement (with
the same prefix and idents as the RQT) then it shall take action as

indicated below. For a complex diversion request, ACK(QUAL=O) is not
appropriate until the full diversion information has been sent.

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

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

ACKX (QUAL=1) - system overload; request rejected.

ACKV (QUAL=O) - Transaction abandoned.

ACK (QUAL=O) - Call diversion or cancellation has been accepted.

If ACKI(QUAL=1) is received, the unit shall wait for further

signalling for the transaction.

If ACKX or ACKV(QUAL=O) is received, the unit shall return to the idle

state and may indicate to the user that the transaction has failed.

If ACK(QUAL=O) is received, the unit shall return to the idle state

and may indicate to the user that the request for call diversion or
cancellation has been accepted.

After receiving ACKX, ACKV or ACK for its diversion request, the unit

shall not request another non-emergency call of any type to the same called
ident (or gateway) for at least a time T8.

12.2.5 Time—out after waiting

A radio unit waiting for further signalling for a diversion
transaction shall return to the idle state if a time TJ has elapsed since

the last message it sent for the transaction, viz.

RQT, requesting the transaction (see 12.2.1)

or SAMIS, providing address information for the call (see 9.2.2.1)
or ACK(QUAL=O), sent in response to an AHY message with bit POINT = 1

and the same prefix and idents as the RQT (see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.
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This section defines the procedures for status messages. status

messages may be sent to the TSC or to a radio or line unit.

A radio unit sends status information using message RQQ - see

5.5.3.1.7. The status field in an R00 message consists of 5 bits, allowing
32 different status values. Two of these values have been predefined.

a) 

'OO0OO' indicates that the unit is ready to receive a call

(i.e. it indicates "off—hook" or equivalent).

'OOOO1' to 'll110' are system-defined status values.

'll1ll' indicates that the unit is no longer ready to

receive a call (i.e. it indicates "on-hook" or

equivalent) .

RQQ( 'OOOOO') and RQQ('1llll') are used for the "Called Party Answer"
mechanism - see section 9.2.2.2. If a radio unit receives

AHY(CHECK=l) alerting it for an incoming call and responds with

ACKI(QUAL=O), it may attempt random access with RQQ('00000') when its

user/ data equipment is ready to receive the call. Then, if the user
no longer wishes to receive the call, the unit may inform the TSC
using RQQ( ' 11111‘ ) .

as previously arranged with the system.

For status sent to a ra io u it ine unit:

'OOOO0' requests that the addressed unit call back
with a speech call.

‘D0001’ to 'lll10' are user-defined status values.

'1llll' cancels a previous speech call request.

For example, RQQ( 'OO00O') may be used to request a "despatcher-queued
call". In this type of call, a radio unit sends RQQ('0000O') to

request that the addressed despatcher be informed that the unit's user

wishes the despatcher to call him (for a speech call). The TSC routes
the information to the despatcher unit, which keeps a list of

requested calls. The despatcher may then request each call at his
convenience in the usual way; for example, if his unit is a radio

unit, it sends a simple call request RQS (see 5.5.3.l.1 and 9.2.1).

RQQ( '11ll1') is used to withdraw a previously requested call from the
addressed unit's call queue. This may be used for cancellation
either:

i) after the called unit has accepted an RQQ('0OO00‘) message, or

ii) after the called unit in an RQS or RQE call has accepted the
call for call-back (by sending hCKB(QUAL=0) in response to the

availability check); see 9.2.1.4 and 9.2.2.2.
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The other 30 status values may be used to send status information,

as previously agreed between the requesting user and the called user.

The rsc informs a called radio unit of status information using

message AHYQ — see 5.S.3.2.7. The status message may have originated from

the TSC itself, from another radio unit (using RQQ etc.) or from a line
unit.

The procedures for status messages addressed to the Tsc are similar to
a subset of the procedures for status messages addressed to radio units or
line units. However, for clarity, they are specified separately:

- Section 13.1 specifies the procedures for status messages
addressed to the TSC.

- Section 13.2 specifies the procedures for status messages
addressed to radio units or line units.

A typical message sequence for a radio unit sending a status message

to another radio unit (with the same prefix) is illustrated in the example

 

below.

TSC to RUs

_. .. 4 __ __
RUs to TSC ACK

\/\/ \/\/\/
frame frame frame frame frame

Example A message sequence on a control channel for a radio unit sending
a status message to a radio unit with the same prefix.

1. ALB : General Aloha invitation (single-slot frame).

2. RQQ
00

Random access request that status information

be relayed to the called unit.

3. AHYQ : Status Ahoy message
- acknowledges the RQQ message

- relays the information to the called
radio unit and demands a response.

4. ACK : Acknowledgement ACK(QUAL=O) from the called

radio unit - information accepted.

5. ACK : Acknowledgement ACK(QUAL=O) sent to the calling unit
to indicate that the called unit has accepted the

information. In this example the TSC immediately
repeats the ACK message, for added reliability.
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A radio unit sends status information to the TSC by generating an RQQ

message (with IDENT1 - TSCI), complying with the random access protocol.

on receiving an RQQ message addressed to it, the TSC shall send one of the
following responses:

a. ACx(QUAL=O), ACKI (QUAL81) or ACKX, with the same prefix and idents
as the R99.

b. For STATUS = '0OO0O' or STATUS = '11111':

- an AHYX message with the same prefix and idents as

the "alerting AH!"

- a GTC message for the original call (i.e. GTC with the
same prefix, idents and bit D as the alerting AHY).

For acceptable delay, see 7.2.4. See also 13.1.1.2, 9.1.1.8 and 9.1.1.12.

3. . . Acknowled ements s nt to d c ts o ress of R tra s

The TSC may send the following acknowledgement messages (with the same
prefix and idents as the R99) to indicate to a radio unit the progress of
its status transaction:

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

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

ACKX (QUAL-'1) - System overload; message rejected.
ACK (QUAL=O) - Transaction has been successfully completed

i.e. the TSC has accepted the status information.

For maximum acceptable delay of repeats of acknowledgements ACKX and ACK,
see time-out TB in 13.1.2.4.

13 . 1 . 1 . 3 Aborting the transaction

A radio unit may abort its status transaction by generating an RQX

message (see 5.5.3.1.3), complying with the random access protocol. on
receiving an RQX message aborting a status transaction, the TSC shall send
a response: ACK(QUA1..=l) with the same prefix and idents as the RQX.

13 . 1 . 1 . 4 TSC time-out

The TSC may instruct a radio unit to restart its waiting timer ‘N, by

sending the AH! message with bit POINT set to '1', PFIX/IDBNT2 set to the
unit's individual address and IDEN'1‘l set to TSCI; see 9.1.1.7 and 9.2.2.3.

If a time TJ (minus the tolerance on the radio unit's timer) elapses since

the last message it received for the status transaction, the TSC shall not
send any further signalling for the transaction. See also 13.1.2.5.

See also sections 9.1.1.5, 13.1.2.7 and 13.1.2.8.
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13.1.2 Procedures for Radio Units Sendin Status Nessa es to the TSC 

A radio unit shall make only one call attempt at a time (except in

emergency); while attempting access or waiting for a terminating (i.e. end-
of-transaction) acknowledgement to a status message addressed to the TSC,

the unit shall not request another non-emergency call of any type (unless

the user first aborts the original transaction).

13.1.2.1 Criteria for sending "off-hgok' or "on-hook" message

If a radio unit on a control channel has been alerted for an incoming

traffic channel call (see 9.2.2.2A), it may initiate the Called Party

Answer mechanism, i.e. attempt random access with RQQ(STATUs='OOOOO')
addressed to the TSC, if:

- Its response to the last alerting AH! was ACKI(QUAL=O), and

— Its user/ data equipment is now ready to receive the call, and

- It is still waiting for the incoming call, i.e. the call has not

taken place or been cancelled (by AHYX or by an AB! for a

different call) and not more than a time TA has elapsed since

receipt of the last AH! for the call; see 9.2.2.2A and 9.2.2.4.

If a radio unit has been alerted for an incoming traffic channel call

and its user then indicates that he no longer wishes to receive the call

(e.g. he wishes to initiate a call of his own), the unit may attempt to
reject the call as follows:

a. If it is currently attempting access or waiting for signalling for
an "off-hook" RQQ, it attempts to send RQX (see 13.1.2.6).

b. Otherwise, if the unit is still waiting for the incoming call, it

attempts random access with RQQ(STATUS='1ll11') addressed to the TSC.

(Throughout these procedures, the unit responds to AHY messages and

obey GTCs as specified in section 9.2.2. See also sections 13.1.2.7 and
13.1.2.8.)

13.1.2.2 Request for a status transaction to the TSC

A radio unit requests a status transaction by sending an RQQ message

on a control channel, complying with the random access protocol (see 7.3).

The fields in the RQQ message shall be set appropriately (see 5.5.3.1.7).

The unit shall attempt access until it receives a valid response (see

13.1.2.3), or until its user aborts the transaction (see 13.1.2.6), or
until the access attempt fails (i.e. the unit has sent the maximum number

of transmissions NR and received no response, or its access time-out TC has

expired (see 7.3.8)). In the case of access failure, if the unit has not

sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 13.1.2.4, 13.1.2.5 and 13.1.2.7.
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. .2.3 V l'd re see to a es to the TSC

A radio unit shall accept the following messages as a response to its
R99 to the 'rsc, and send no more requests:

a. An acknowledgement ACK(QUAL=0), ACxI(QUAL=1) or ACKX, with the same
prefix and idents as the R00.

b. For STATUS = '00O0O' or STATUS = '1111l':

- an AHYX message with the same prefix and idents as the

"alerting A1-H", or

- a GTC message with the same prefix, idents and bit 0 as
the alerting AHY.

For other actions on receiving these messages, see sections 13.1.2.4 and
13.1.2.7. See also section 13.1.2.8.

13 . 1 . 2 . 3 Acknowledgement received

If a radio unit attempting access or waiting for further signalling
for a status transaction to the TSC receives one of the following

acknowledgements (with the same prefix and idents as the RQQ), then it
shall take action as indicated below.

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

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

ACKX (QUAL=l) - System overload; message rejected.
ACK (QUAL=O) - Transaction has been successfully completed

i.e. the TSC has accepted the status information.

If ACKI(QUAL=l) is received, the unit shall wait for further

signalling for the transaction.

If ACKX is received, the unit shall return to the idle state and may
indicate to the user that the transaction has failed.

If ACK(QUAL=O) is received, the unit shall consider the transaction

successfully completed and may indicate this to the user.

After receiving ACKX or ACK for the transaction, the unit shall not

request another non-emergency call of any type to the TSC for at least a
time T8.

13.1.2.5 Time-out after waiting

A radio unit waiting for further signalling for a status transaction
to the TSC shall return to the idle state if a time TJ has elapsed since

the last message it sent for the transaction, viz.

RQQ: requesting the transaction (see 13.1.2.2)

or ACK(QUAL=O), sent in response to an AHY message with bit POINT = 1
and IDENT1 set to TSCI (see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.
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13.1.2.6 Aborting the transaction

If the user wishes to abort the transaction after the unit has sent an

RQQ and while it is still waiting for a terminating acknowledgement, the

unit shall attempt to send an abort transaction request RQX (see

5.5.3.1.3), complying with the random access protocol. It shall attempt
access until one of the following occurs:

a. It receives ACK(QUAL=1) with the same prefix and idents as the RQX.

b. It receives ACK(QUAL=0) or ACKX for the transaction it is attempting
to abort. See also 13.1.2.4.

c. It has sent the maximum number of transmissions NR and received no

response, or its access time-out TC has expired (see 7.3.8). In this

case, it shall return to waiting for signalling for the status
transaction (see 13.1.2.4, 13.1.2.5 and 13.1.2.7).

d. The conditions specified in 13.1.2.7 or 13.1.2.8 occur (applicable

only for STATUS = ‘D0000’ and ’lll11').

In cases a. and b., the unit shall return to the idle state.

13.1.2.7 Receiving AHYX or GTC for the incoming call

If a radio unit:

a. attempting access or waiting for a terminating acknowledgement to an
"off-hook" or "on-hook" RQQ message (STATUS = '0OOOO‘ or '111ll'), or

b. attempting to abort an "off-hook" or "on-hook" RQQ transaction

receives AHYX with the same prefix and idents as the alerting AHY, it shall

respond with ACK(QUAL=l), stop its alerting signal (if appropriate) and

return to the idle state; see also 9.2.2.4. If it receives a GTC message
with the same prefix, idents and bit D as the alerting AHY, it shall obey

the procedures in 9.2.2.5 and then revert to the idle state at the end of
the call.

13.1.2.8 Receiving AHY for a different incoming call

If a radio unit:

a. attempting access or waiting for a terminating acknowledgement to an

"off-hook" or "on-hook" RQQ message (STATUS = 'O000O' or 'lllll'), or

b. attempting to abort an "off—hook" or "on—hook" RQQ transaction

receives an AHY message checking its availability for a different incoming

traffic channel call (i.e. bit D and/or bit E and/or the calling address is
different from the alerting AHY), then the unit shall assume that the

original call will not take place and shall abandon the RQQ transaction

(without sending RQX). It shall also obey the procedures in 9.2.2.23 for
the new call.
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. .l.l Res nses to a short dd es

A radio unit requests that status information be relayed to a unit

with the same prefix by generating an RQQ message, complying with the
random access protocol. on receiving a cannon-prefix RQQ message, the TSC
shall send one of the following responses:

a. Acx(QuAL-0), ACKI(QUA.L=-1), ACKQ, ACRX or ACXV, with the same

prefix and idents as the R09.

b. ACK'1‘(QUAL--0), with PFIX/IDENT2 as the calling unit's individual
address.

c. An AHYQ message for this transaction.

For acceptable delay, see 7.2.4. See also 13.2.1.4 and 13.2.1.5.

13.2.1.2 Res nsest anetende a ' R e

A radio unit requests that status information be relayed to a unit
with a different prefix by generating an RQQ message (with IDENT1 ==

IPFIXI), complying with the random access protocol. On receiving an
interprefix RQQ message, the TSC shall send one of the following responses,

with the same prefix and idents as the R00:

a. An acknowledgement ACKI(QUAL=l), ACKX or ACKV(QUAL=0).

b. AHYC (i.e. an instruction to send the called unit's address).

For acceptable delay, see 7.2.4. See also 13.2.1.3 and 13.2.1.4.

13.2.1.3 Instruction to send extended address infomation

After receiving an interprefix RQQ message, the TSC may demand the
called unit's address from the calling radio unit by sending the AHYC

message (with the same prefix and idents as the RQQ, field DESC set to
‘D00’ and field SLOTS set to '01‘).

The AHYC message instructs the calling unit to send the called address

in the following slot (see 9.2.2.1). If the TSC does not successfully

decode the address information, it may repeat the AHYC message or transmit
ACKV(QUAL=0) to indicate failure of the transaction.
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13.2.1.4 Acknowledgements sent to indicate progress of R99 transaction

The TSC may send acknowledgement messages to indicate to a calling

radio unit the progress of its status message - for idents. see 5.5.2.1.

(For interprefix RQQs, only ACKI(QUAL=1), ACKX and ACKV(QUAL=O) are
appropriate until the full address information has been obtained.)

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

ACKQ (QUAL=O) — system is busy. Wait for further signalling.
ACKQ (QUAL=1) - Called unit engaged. Wait for further signalling.
ACRX (QUAL=O) — Invalid call e.g. TSC does not support status messages,

or called address is a group address,
or called unit is not equipped to

accept the information.

ACKX (QUAL=1) — system or called unit overload; message rejected.
ACKV (QUAL=0) - Called unit not in radio contact or transaction

abandoned.

ACKV (QUAL=l) - Called unit engaged (and TSC will not hold the

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

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

ACK (QUAL=O) - Transaction has been successfully completed i.e. the
called unit has accepted the status information.

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time—out TB in 13.2.2.4.

13.2.1.5 Informing a called radio unit

The TSC informs a called radio unit of status information by sending

the AHYQ message (see 5.S.3.2.7). The status message may have originated
from the TSC itself, or from a radio unit (using RQQ etc.) or a line unit.

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

The AHYQ message demands a response from the called unit (see 13.2.3).

If the response is ACK(QUAL=0), ACKX or ACKV(QUAL=1), the TSC may send

appropriate acknowledgement(s) to a calling radio unit (see 13.2.1.4). If
the TSC does not successfully decode a response, or if the response is
ACK8(QUAL=1), it may repeat the AHYQ message. If the called unit cannot be

contacted, the TSC may indicate the failure to the calling unit by sending
AcKV(QUAL=O).

13.2.1.6 Aborting the transaction

A calling radio unit may abort its status transaction by generating an
RQX message (see S.5.3.l.3), complying with the random access protocol. On

receiving an RQX message aborting a status transaction, the TSC shall send
a response: ACK(QUAL=l) with the same prefix and idents as the RQX.

If the RQX is aborting a speech call request (i.e.

RQQ(STATUS='O0OOO')) and the TSC has already informed the called unit of

the call request, it may inform the called unit of the abortion by sending
AHYQ with STATUS='111l1'.

Page 13-8

Page 198 of 233 PETITIONER'S EXHIBIT 1005



..7 -u

The TSC may operate a time-out on the maximum time for which it holds
a status message request (for example, waiting for the called unit to be
free) .

The 'rsc may instruct a calling radio unit to restart its waiting timer

TW, by sending the AB‘! message with bit POINT set to '1‘; see 9.1.1.7 and
9.2.2.3. If a time TW, minus the tolerance on the radio unit's timer,

elapses since the last message it received for the status transaction (from
the calling unit), the me shall not send any further signalling for the
transaction. see also 13.2.2.5.

3.2.2 rocedures for Radio Unit n Statu

dio i s

A radio unit shall make only one call attempt at a time (except in

emergency); while attempting access or waiting for a terminating (i.e. end-

of-transaction) acknowledgement to a status message request, the unit shall
not request another non-emergency call of any type (unless the user first

aborts the original transaction).

3.2. . est fo atus t ansa to a radio or l'ne unit

A radio unit requests a status transaction by sending an RQQ message
on a control channel, complying with the random access protocol (see 7.3).

The fields in the R99 message shall be set appropriately (see 5.5.3.l.7);

however, note particularly that an interprefix request is indicated by

setting IDENTI to IPFIXI. (Note also that status messages cannot be sent
to a group.)

The unit shall attempt access until it receives a valid response (see
13.2.2.2/3), or until its user aborts the transaction (see 13.2.2.6), or

until the access attempt fails (i.e. the unit has sent the maximum number

of transmissions NR and received no response, or its access time-out TC has

expired (see 7.3.8)). In the case of access failure, if the unit has not

sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 13.2.2.4 and 13.2.2.5.

3. .2. V d e to a short addressin R

For a common-prefix RQQ, the calling unit shall accept the following
messages as a response to its R00 and send no more requests:

a. An acknowledgement ACK(QUAL=O), ACKI(QUAL=1), ACKQ, ACKX or ACKV,

with the same prefix and idents as the RQQ message.

b. An acknowledgement ACK'I'(QUAL=O) with PI-‘IX/IDENT2 as its individual
address. See also 13.2.2.4.

c. An AHYQ message with the same prefix, idents and STATUS field as the
RQQ message.

For other actions on receiving these messages, see section 13.2.2.4.
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1 .2. .3 Va id res n es to an extended addressin

For an interprefix RQQ, the calling unit shall accept the following
messages (with the same prefix and idents as the RQQ) as a response to its

RQQ and send no more requests:

a. An acknowledgement ACKI(QUAL=1), ACKX or ACKV(QUAL=O).

b. AHYC (i.e. an instruction to send the called unit's address).

For other actions on receiving these messages, see 13.2.2.4 and 9.2.2.1.

13.2.2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling

for a status transaction receives an appropriate acknowledgement then it
shall take action as indicated below. For interprefix RQQs, only

ACKI(QUAL=l), ACKX and ACKV(QUAL=0) are appropriate until the full address
information has been sent. For idents, see 5.5.2.1.

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

ACKQ (QUAL=0) - System is busy. Wait for further signalling.

ACKQ (QUAL=1) — Called unit engaged. wait for further signalling.
ACKX (QUAL=O) - Invalid call; message rejected.

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

ACKV (QUAL=O) - Called unit not in radio contact or transaction
abandoned.

ACKV (QUAL=1) - Called unit engaged (and TSC will not hold the
request), or called unit does not wish to accept the
information.

ACXT (QUAL=0) - Called unit's calls have been diverted.

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

called unit has accepted the status information.

If ACKI(QUAL=1) or ACKQ is received, the unit shall wait for further

signalling and may indicate to the user the progress of the transaction.

If ACKX or ACKV is received, the unit shall return to the idle state

and may indicate to the user the reason for the failure of the transaction;
it is recommended that receipt of ACKX(QUAL=O) be indicated in a distinct
manner .

If a complete ACKT(QUAL=0) message is received, the unit shall either:

a. return to the idle state (and may indicate to the user that the called
unit's calls have been diverted), or

b. attempt a new status transaction to the diversion address given
in the ACKT message.
Note that, if IDENT1 = IPFIXI in the ACKT address codeword and

bit CF = l in the appended data codeword, then the diversion

address is a group address; in this case, a status transaction to the
diversion address would be an invalid call.

If an incomplete ACKT(QUAL=0) message is received, then:
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i) If the unit does not require the diversion address, it shall
return to the idle state (and may give an indication to the user).

ii) If the unit does require the diversion address then:

- if still attempting access for the transaction, it shall
ignore the message and continue to attempt access;

- otherwise it shall wait for a repeat ACKT, returning to the idle

state if a time T8 elapses (in which case, it may indicate the
failure to the user).

If AC1((QUAL=0) is received, the unit shall return to the idle state

and may indicate to the user that the transaction has been successfully
completed i.e. that the called unit has accepted the information. (Note
that this does not imply user acceptance.)

After receiving ACKX, ACKV or ACK for the transaction, the unit shall

not request another non-emergency call of any type to the same called ident

(or gateway) for at least a time T8. After receiving ACKT for the

transaction, the unit shall not request another non-emergency call of any
type for at least a time T8.

13.2.2.§ gig;-out after waiting

A calling radio unit waiting for further signalling for a status
transaction to a radio or line unit shall return to the idle state if a

time TW has elapsed since the last message it sent for the transaction,
viz.

RQQ, requesting the transaction (see 13.2.2.1)

or SAMIS, providing extended address information for the call (see
9.2.2.1)

or A<;K(QUAL=O), sent in response to an AH‘! message with bit POINT = l

O

I

O

O

O

O

O

O

O

O

. and IDEN'1‘l as the called ident or gateway (see 9.2.2.3).

O

O

O

O

O

O

O

O

O

0

It may also indicate to the user that the outcome of the transaction is
unknown.

13.2.2.6 Aborting the transaction

If the user wishes to abort the transaction after the unit has sent an

RQQ and while it is still waiting for a terminating acknowledgement, the
unit shall attempt to send an abort transaction request RQX (see
5.5.3.l.3), complying with the random access protocol. It shall attempt
access until one of the following occurs:

a. It receives ACK(QUAL=l) with the same prefix and idents as the RQX.
In this case, it may indicate to the user that the outcome of the
transaction is unknown .

b. It receives ACK(QUAl.=0), ACKX, ACKV or ACKT(QUAL=O) for the
transaction it is attempting to abort. see also 13.2.2.4.

c. It has sent the maximum number of transmissions NR and received no

response, or its access time-out TC has expired (see 7.3.8). In this
case, it shall return to waiting for signalling for the status

transaction (see 13.2.2.4 and 13.2.2.5).

In cases a. and b., the unit shall return to the idle state.
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13.2.3 Procedures ggr All Radio Units on a Control Channel

The procedures in this section shall be obeyed by all radio units that
are equipped to recognise a received AHYQ address codeword. (The

requirement to recognise AHYQ will be system-dependent.)

13.2.3.1 Receiving status message (AHYQ}

If a radio unit on a control channel receives an AHYQ message with

PFIX/IDENT1 matching its individual address then it shall respond with the
appropriate acknowledgement (see below), with the same prefix and idents as
the AHYQ. If IDENT2 / IPFIXI in the AHYQ message, the unit shall respond

in the slot following the AHYQ; if IDENT2 = IPFIXI, a data codeword is

appended (containing the calling address) and the unit shall respond in the
slot following the data codeword. For timing, see 6.2.1.3.

a. If the unit is not equipped to accept the information then it shall
send ACKX (QUAL=0).

b. Otherwise, the unit shall send one of the following acknowledgements:

ACKB (QUAL=l) if IDENT2 = IPFIX1 in the AHYQ message but the

appended data codeword was not decodeable and the

unit requires the message to be retransmitted.

or ACKX (QUAL=1) if it cannot accept the information at this time
(e.g. STATUS = 'OOOOO' in the AHYQ message and

the unit's call queue is full)

or ACKV (QUAL=1) if it does not wish to accept status information

from this calling party

or ACK (QUAL=O) if it has accepted the information in the
AHYQ message.
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14. 8 A

This section defines the procedures for short data messages of up to
184 bits of free-format data, transmitted on a control channel. The data

is contained in up to four data codewords, appended to an address codeword
(HEAD).

A radio unit requests to send a short data message using the RQC
message (see 5.5.3.1.8). The TSC then:

- instructs the unit to send the short data message

(and extended address information if appropriate)
- forwards the message to the called party
— indicates the outcome of the transaction to the calling unit.

A radio unit may send a short data message to the 'rsc or to a radio unit, a
line unit, a group of units, all units in the system, a PABX extension

(short or extended addressing) or a PSTN number (short—form or general).

The TSC may also transmit short data messages (addressed to a radio
unit, a group or all units in the system), originated from the ‘me itself
or from a line unit, a PABX extension or the PSTN.

For calls from radio units, the TSC uses the AHYC message to demand:

a. the called address information, for calls to:

- interprefix addresses

(if appropriate: see below)
— general PSTN destinations

— "long" PABX extension numbers

b. the short data message.

If both a. and b. are needed, the TSC obtains the full information in two

steps, each step using the AHYC message. The AHYCs are distinguished by
the setting of IDENTl (to IPFIXI, PSTNGI or PABXI for a., or to SDMI for

b.), and so the order in which they are sent is not prescribed.

Note that, when a radio unit sends its short data message, it supplies

the address (prefix/ident) of the called party in the data message header.
Therefore, for an interprefix call, the TSC need not demand the called

address separately unless it is required for operational convenience.

The format for data within a short data message is not prescribed.

Also, further (system-dependent) specifications may be required to define:

- timings for repeat messages, and/or
- enumeration of data messages

to prevent duplicate messages (when a recipient accepts the repeat of a
message as a new message).

A typical message sequence for a radio unit sending a short data

message to another radio unit is illustrated in the example below.
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frame frame frame

Example A message sequence on a control channel for sending a short data
message from one radio unit to another radio unit on the same site.

In this example, the data message comprises an address codeword and

two appended data codewords.

1. ALB : General Aloha invitation (three-slot frame).

2. RQC : Random access request to transmit a short data message.
(The request indicates the number of timeslots required

3. AHYC : Short data invitation message
- acknowledges the RQC message
- instructs the calling unit to send the data

message in the next two slots
- inhibits random access in the next slot.

4. HEAD + data on
The calling radio unit sends its short data

message to the TSC. In this example the
message comprises an address codeword (HEAD)

and two appended data codewords.

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

The second data codeword contains a flag (RSA)
which is set to '0' to inhibit random access

in the following slot, thus reserving the slot
for a response from the called unit.

6. ACK : Acknowledgement ACK(QUAL=0) from the called radio
unit - data message accepted.

7. ACK
Acknowledgement ACK(QUAL=0) sent to the calling unit

to indicate that the called unit has accepted the
data message. In this example the TSC immediately

repeats the ACK message, for added reliability.
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for the data message: in this case, two slots.) .



 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

A radio unit requests to send a short data message by generating an
RQC message, complying with the random access protocol. on receiving a

short addressing RQC message (with EXT - 1, or with EXT - 0 and IDBNT1 set

to a valid called party ident), the ‘rsc shall send one of the following
IBBPOTISBSZ

a. ACKI(QUAL-1), acxQ(QU1u.-1), ACXX or ACKV, with 1-‘FIX/IDENT2 as the
calling unit's individual address and IDENT1 as the called ident

(or PABXI for a call to a PABX extension).

b. ACK'l'(QOAL-O), with PFIX/1DBN'1'2 as the calling unit's individual
address.

c. An AHYC message instructing the calling unit to send its data message.

For acceptable delay, see 7.2.4. See also 14.1.4 and 14.1.5.

4. . e es t ext ed d in R mess

A radio unit requests to send a short data message by generating an
RQC message, complying with the random access protocol. on receiving an

extended addressing RQC message (with EXT = O and IDENT1 = IPPIXI, PSTNGI
or PABXI), the TSC shall send one of the following responses:

idents as the RQC.

b. An AHYC message instructing the calling unit to send the full called
address information.

c. An AHYC message instructing the calling unit to send its data message.

For acceptable delay, see 7.2.4. See also 14.1.3 to 14.1.5.

14.1.3 Instruction to se d extend ress information

After receiving an extended addressing RQC message, the 'rsc may demand

the full called address (if appropriate), by sending the AHYC message with:

- the same prefix and idents as the RQC

('i.e. IDEN'1'l set to IPFIXI, PSTNGI or max: as appropriate, and

PFIX/IDBNT2 set to the calling unit's address)
— DESC set to indicate the appropriate gateway (see 5.5.3.2.8)

- SLOTS set to correspond to the RQC
(i.e. if IDEN'r1=PS‘rNGI and PLAGl=1 then SLOTS-'10‘ else

SI..O’l‘S='O1').

The AHYC message instructs the calling unit to send the called party

address information in the following SLOTS slot(s) (see 9.2.2.1). If the

use does not successfully decode the address information, it may repeat the
Ax-WC message or transmit ACKV(QUAL=0) to indicate failure of the
transaction.
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Note that, when the radio unit sends its short data message, it

supplies the called address (prefix/ident) in the data message header.

Therefore, for an interprefix call, the TSC need not demand the called

address separately unless it is required for operational convenience.

14.1.4 Instruction to send the short data message

After receiving an RQC message, the TSC may demand the short data

message from the calling radio unit by sending the AHYC message, with:

- IDENTl set to SDHI

- PFIX/IDENT2 set to the calling unit's address
- DESC set to 'OO0'

- SLOTS equal to SLOTS from the RQC.

The AHYC message instructs the calling unit to send its short data message
in the following SLOTS slots (see 9.2.2.1). If the TSC does not

successfully decode the short data message, it may repeat the AHYC message
or transmit ACKv(QUAL=O) to indicate failure of the transaction.

Note that ABYC bars random access only in the first following return

slot. when demanding a short data message, the TSC shall take appropriate
action to reserve the subsequent return slot(s) if they are within a frame

(e.g. by sending the AH! message with both idents set to DUMMYI).

14.1.5 Acknowledgements sent to indicate progress of RQC transaction

The TSC may send acknowledgement messages to indicate to a calling
radio unit the progress of its short data transaction - for idents, see

5.5.2.1. (For an extended addressing call, acknowledgements ACKQ,

ACKV(QUAL=1), ACKT(QUAL=O) and ACK(QUAL=O) are not appropriate until the
called address has been obtained. Acknowledgements ACKQ(QUAL=O) and

ACK(QUAL=O) are not appropriate until the short data message has been
obtained.)

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

ACKQ (QUAL=O) - system is busy. Wait for further signalling.

ACKQ (QUAL=l) - Called party engaged. wait for further signalling.
ACKX (QUAL=0) - Invalid call e.g. TSC does not support short data

messages, or called party is not

equipped to accept the message.
ACKX (QUAL=l) - System or called unit overload; message rejected.
ACKV (QUAL=O) - Called unit not in radio contact or transaction

abandoned.

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

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

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

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

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time-out TB in 14.2.4.
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4. . va' i it c o c d unit

Before transmitting a short data message to a radio unit, the TSC may
check that the unit is in radio contact (and suitably equipped). It uses

the AH‘! message, with:

- bit POINT set to '0'

- bit CHECK set to '0'
- bit D set to '1'
- bit 3 set to '0'
- bit AD set to '0'

- PFIX/IDBNT1 as the called unit's address
- IDENT2 set to SDHI.

The A31’ message demands a response in the following slot from the called
unit (see 9.2.2.23).

The TSC may indicate the result of the availability check to a calling
radio unit by sending appropriate acknowledgement(s) (see 14.1.5).

. .7 nfo in cal ed a

The TSC transmits a short data message to a radio unit, a group or all

units in the system by sending the HEAD message on a control channel (see

5.6.2) . The data message may have originated from the TSC itself, or from
a radio unit (using RQC etc.), a line unit, a PABX extension or the PSTN.

The HEAD address codeword indicates the number of appended data

codewords (up to four), and contains two 20-bit addresses: the called
address and calling address (or gateway). The user data is contained in
the data codewords. For an individually addressed short data message sent

within a frame, the TSC shall set the RSA flag in the last data codeword

(or in the "filler" data codeword) to '0', to inhibit random access in the
next slot.

For an individually addressed short data message, the HEAD message

demands a response from the called unit (see 14.3.1.1). If the response is
AC!((QUAL=O), ACKX or AC!(V(QUAL=l), the TSC may send appropriate

acknowledgement(s) to a calling radio unit (see 14.1.5). If the TSC does
not successfully decode a response, or if the response is ACKB(QUAL=l), it

may repeat the HEAD message. If the called unit cannot be contacted, the

TSC may indicate the failure to the calling unit by sending ACKV(QUAL=0).

For a short data message addressed to a group (or system-wide), the
called units do not respond; the TSC may repeat the data message, to

increase the probability of successful receipt. After transmitting the

short data message, the TSC may send ACK(QUAL=0) to a calling radio unit.

14.1.8 Aborting the transaction

A calling radio unit may abort its short data transaction by

generating an RQX message (see 5.5.3.l.3), complying with the random access
protocol. on receiving an RQX message aborting a short data transaction,
the TSC shall send a response: ACK(QUAL=1) with the same prefix and idents
as the nqx.
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14.1.9 TSC time-out

The TSC may operate a time-out on the maximum time for which it holds
a short data message (for example, waiting for the called party to be
free).

The TSC may instruct a calling radio unit to restart its waiting timer
TJ or TW, by sending the REY message with bit POINT set to '1'; see 9.1.1.7
and 9.2.2.3. If a time TJ or TW, minus the tolerance on the radio unit's

timer, elapses since the last message it received for a short data

transaction (from the calling unit), the TSC shall not send any further
signalling for the transaction. See also 14.2.6.
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A radio unit shall make only one call attempt at a time (except in

emergency); while attempting access or waiting for a terminating (i.e. end-
of-transaction) acknowledgement to a short data message request, the unit
shall not request another non-emergency call of any type (unless the user

first aborts the original transaction).

.2. st or d atran ct

A radio ,unit requests to transmit a short data message by sending an

RQC message on a control channel, complying with the random access protocol
(see 7.3). The fields in the RQC message shall be set appropriately (see

5.5.3.l.8); however, note particularly that:

a. Field SLOTS specifies the number of timsslots required for the
data message (minimum two slots, maximum three slots).

b. An extended addressing request is indicated by setting IDEN’rl in the

RQC message to the appropriate gateway (viz. IPFIXI, PSTNGI or PABXI).

The unit shall attempt access until it receives a valid response (see
14.2.2/3), or until its user aborts the transaction (see 14.2.7), or until

the access attempt fails (i.e. the unit has sent the maximum number of
transmissions NR and received no response, or its access time-out TC has

expired (see 7.3.8)). In the case of access failure, if the unit has not

sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 14.2.4 to 14.2.6.

For a short addressing RQC, the calling unit shall accept the

following messages as a response to its RQC and send no more requests:

a. ACKI(QUAL=l), ACKQ(QUAL=1), ACKX or ACKV, with PPIX/IDENT2 as its
individual address and IDEN‘I‘l as the called ident (or PABXI for a PABX

call).

b. ACK'I‘(QUAL=O) with Pl-‘Ix/IDENT2 as its individual address.

c. AHYC, with P!‘-‘Ix/IDENT2 as its individual address and IDENT1 as SDMI.

For other actions on receiving these messages, see 14.2.4 and 9.2.2.1.

14. .3 Val’d res see to a extended add ssin R

For an extended addressing RQC, the calling unit shall accept the

following messages as a response to its RQC and send no more requests:

a. ACKI(QUAL=1), ACKX or ACKV(QUAL=0), with the same prefix and idents as
the RQC.

b. AHYC, with the same prefix and idents as the RQC.

c. AHYC, with PFIX/IDENT2 as its individual address and IDENTI as SDMI.

For other actions on receiving these messages, see 14.2.4 and 9.2.2.1.

Page 14-7

. 14.2.2 Valid rgsgnses to a short addressing 12$

Page 209 of 233 PETITIONER'S EXHIBIT 1005



14.2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling

for a short data transaction receives an appropriate acknowledgement then

it shall take action as indicated below. (ACKQ, ACKv(QUAL=1), ACxT(QUAL=0)

and nCK(QUAL=O) are not appropriate until the called address information
has been sent - in the RQC, as extended address information or in the short

data message. ACKQ(QUAL=O) and ACK(QUAL=0) are not appropriate until the
short data message has been sent.) For idents, see 5.5.2.1.

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

ACKQ (QUAL=O) - System is busy. Wait for further signalling.

ACKQ (QUAL=1) - Called party engaged. Wait for further signalling.

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

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

abandoned.

ACKV (QUAL=l) — Called party engaged (and Tsc will not hold the

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

ACKT (QUAL=0) — Called party's data calls have been diverted.

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

If ACKI(QUAL=l) or ACKQ is received, the unit shall wait for further

signalling and may indicate to the user the progress of the transaction.

If ACKX or ACKV is received, the unit shall return to the idle state

and may indicate to the user the reason for the failure of the transaction;

it is recommended that receipt of ACKX(QUAL=0) be indicated in a distinct
manner.

If a complete ACKT(QUAL=O) message is received, the unit shall either:

a. return to the idle state (and may indicate to the user that the called

party's data calls have been diverted), or

b. attempt a new short data transaction to the diversion address
given in the ACKT message.

If an incomplete ACKT(QUAL=O) message is received, then:

i) If the unit does not require the diversion address, it shall

return to the idle state (and may give an indication to the user).
ii) If the unit does require the diversion address then:

- if still attempting access for the transaction, it shall
ignore the message and continue to attempt access;

- otherwise it shall wait for a repeat ACKT, returning to the idle

state if a time T8 elapses (in which case, it may indicate the
failure to the user).

If ACK(QUAL=O) is received, the unit shall return to the idle state

and may indicate to the user that the transaction has been successfully
completed i.e. that:

- for an individual call, the called unit has accepted the short
data message; (note that this does not imply user acceptance);
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- for a group (or system-wide) call, the short data message has
been sent to the group.

After receiving acxx, ACKV or ACK for the transaction, the unit shall

not request another non-emergency call of any type to the same called ident
(or gateway) for at least a time T3. After receiving ACKT for the
transaction, the unit shall not request another non-emergency call of any
type for at least a time TB.

4.2.5 S d‘ t rnessa

The calling unit shall transmit its short data message (a HEAD address
codeword and appended data codeword(s) - see 5.6.2) on receipt of an
appropriate AI-IYC from the TSC; see section 9.2.2.1.

4 . 2 . 6 ime-out afte wait in

A calling radio unit waiting for further signalling for a short data
transaction shall return to the idle state if a time TJ (for a data message

addressed to the TSC) or ‘N (for other destinations) has elapsed since the

last signalling message it sent for the transaction, viz.

RQC, requesting the transaction (see 14.2.1)

SAMIS, providing extended address information for the call (see

9.2.2.1)

HEAD, containing the short data message (see 14.2.5 and 9.2.2.1)

. ACK(QUAL=O), sent in response to an AHY message with bit POINT = 1and IDENTI as the called ident or gateway (see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.

14.2.7 Aborting the transaction

A radio unit may abort a short data transaction (after sending an RQC

and while still waiting to receive ACKX, ACKV, ACKT or ACK) by transmitting
an abort transaction request RQX (see S.S.3.l.3), complying with the random

access protocol. It shall attempt access until one of the following
occurs:

a. It receives ACK(QUAL=1) with the same prefix and idents as the RQX.

In this case, it may indicate to the user that the outcome of the
transaction is unknown.

It receives ACK(QUAL=O), ACKX, ACKV or ACX’l'(QUAL=0) for the

transaction it is attempting to abort. See also 14.2.4.

It has sent the maximum number of transmissions NR and received no

response, or its access time-out TC has expired (see 7.3.8). In this
case, it shall return to waiting for signalling for the short data
transaction (see 14.2.4 to 14.2.6).

In cases a. and b., the unit shall return to the idle state.
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14.3 Procedures for All Radio Units on a Control Channel

The procedures in this section shall be obeyed by all radio units that
are equipped to recognise a received HEAD address codeword. (The

requirement to recognise HEAD will be system-dependent.)

14.3.1 Receiving short data message (HEAD)

14.3.1.1 Individually addressgd HAD message

If a radio unit on a control channel receives a HEAD message with

P?IXl/IDENT1 matching its individual address then it shall respond with the

appropriate acknowledgement (see below), with PFIX/IDENT1 as its individual
address and IDENTZ set to IDENT2 from the HEAD. The HEAD address codeword

contains a field (LEN) which indicates the number of appended data

codewords; the unit shall respond in the slot following the last data
codeword. For timing, see 6.2.1.3.

a. If the unit is not equipped to accept the data message then it shall
send ACKX (QUAL=O).

b. otherwise, the unit shall send one of the following acknowledgements:

ACKB (QUAL=1) if not all the appended data codewords were

decodeable and the unit requires the message
to be retransmitted

or ACKX (QUAL=1) if it cannot accept the message at this time

(e.g. its data store is full)

or ACKV (QUAL=1) if it does not wish to accept a data message
from this calling party

or ACK (QUAL=0) if it has accepted the data message.

14.3.1.2 HEAD message addressed to a group

If a radio unit on a control channel receives a HEAD message with

PFIX2/IDENT2 not matching its individual address, and

PFIXI/IDENTI matching one of its group addresses for this system or

IDENT1 set to the system-wide all-call ident ALLI,

then it may accept the information contained in the HEAD address codeword

and the appended data codewords. but shall transmit no response.
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This section defines data interrogation procedures, which allow the
TSC to demand that an addressed radio unit transmits a data message of a

prescribed type. This demand is an interrogation by the TSC, not part of
the signalling for a call requested by the radio unit. It may be sent on
either a control channel or an allocated traffic channel.

The TSC interrogates the radio unit by sending message AHYC, Mode 2

(see 5.5.3.2.8) . In this message, PPIX/IDENT1 is set to the radio unit's
individual address and IDENT2 is the ident of the interrogator (a non-

radio-unit ident) . The type of data to be transmitted by the radio unit is

indicated by the descriptor field DESC and the non-radio—unit ident.

The TSC does not acknowledge receipt of the radio unit's data message

(though it may take appropriate action as a result of the received data).

Currently, for data interrogation, only one value of the data message
descriptor field DESC has been assigned. This value is used for

implementing serial number checks: the TSC may at any time, on a control
channel or traffic channel, instruct a radio unit to send its 38-bit serial

number. Comparison of the received serial number with the expected value
(held in store at the TSC) will assist in the detection of fraudulent
users.
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15.1 Data Interrggation Procedures for TSC

15. .1 Data interro ation on a control channel

The TSC may demand that a radio unit on a control channel transmits a

data message of a prescribed type, by sending the AHYC message with:

- PFIX/IDENTI set to the individual address of the radio unit

- IDENT2 set to the ident of the interrogator

(for example, for a serial number check, IDENT2 = TSCI)

- DESC set to indicate the type of data message required; see 5.5.3.2.8

(for example, for a serial number check, DESC = '0OO')

- SLOTS set appropriately; see 5.5.3.2.8

(for example, for a serial number check, SLOTS = '01‘).

The AHYC message instructs the addressed radio unit to transmit a data

message in the following SLOTS slot(s) (see 15.2.1). If the TSC does not

successfully decode a reply, it may repeat the AHYC message when

convenient. (The TSC does not acknowledge receipt of the data message).

Note that AHYC bars random access only in the first following return

slot. when demanding a multi-codeword data message, the TSC shall take

appropriate action to reserve the subsequent return slot(s) if they are
within a frame (e.g. by sending the AHY message with both idents set to
DUMMYI) .

15.1.2 Data interrogation on a traffic channel

The TSC may demand that a radio unit on an allocated traffic channel
transmits a data message of a prescribed type, by sending the AHYC message
with:

- PFIX/IDENT1 set to the individual address of the radio unit

— IDENT2 set to the ident of the interrogator
- DESC set to indicate the type of data message required; see 5.5.3.2.8

- SLOTS set appropriately; see 5.5.3.2.8. °

The AHYC message instructs the addressed radio unit to transmit a data

message (see 15.2.2). If the TSC does not successfully decode a reply, it
may repeat the AHYC message.
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.2 edures for All Radi U s

The procedures in this section shall be obeyed by all radio units that

are equipped to recognise a received Mode 2 AHYC message. (The requirement
to recognise Al-IYC, Mode 2 will be system-dependent.)

15.2.; Data interrogation message ggxc. Mode 2)
n ontrol c n el

If a radio unit on a control channel receives an A1-IYC message with

PPIX/IDBNT1 matching its individual address then it shall either send a

data message in the following SLOTS slot(s), or transmit hCKX(QUAL-O), as
indicated below. For timing, see section 6.2.1.3.

If

IDENT2 is set to TSCI

and DESC is set to ‘CO0’
and SLOTS is set to '01‘

and the unit is equipped to transmit its serial number on interrogation

then it shall transmit its serial number, conforming to the codeword format

defined in section S.6.1.2.2 (SAMIS, Mode 2, DESC='OO0'). (The form of the
serial number is system-dependent.)

Otherwise

The unit shall transmit ACKX(QUAJ..=O), with the same prefix and idents as
the AHYC .

15.2.2 Data interro ation messa e C Mode 2
on an allocated traffic channel

If a radio unit on a traffic channel receives an AHYC message with

PFIX/IDENTI matching its individual address then it shall either send a
data message or transmit ACKX(QUAI..=O), as indicated below. For timing, see
section 6.2.2.2.

If
IDENT2 is set to TSCI

and misc is set to ‘O00’

and SLOTS is set to '01’

and the unit is equipped to transmit its serial number on interrogation

then it shall transmit its serial number, conforming to the codeword format
defined in section S.6.1.2.2 (SAMIS, Mode 2, DI-:SC=‘O00').

Otherwise

The unit shall transmit ACKX(QUAL=0), with the same prefix and idents as
the AHYC.
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16. ADDITIONAL S%R‘I‘ DATA PIKXZBDURBS g.g. SAKS

Additional short data procedures are not included in this issue.
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STANDARD DATA PROCEDURES

)7 .0 Introduction

This section defines the procedures for setting up data calls and then

transmitting Tmessages (see 2) in a standard manner on a standard data
traffic channel (the data channel). A base station may include several data
channels.

Data may be transferred between the following parties:

radio unit TSC, line unit, radio unit or group

radio unit all standard data equipped (SDE) units in system
radio unit PABX extension (short or long extension number)

radio unit PSTN destination (prearranged or general)
radio unit Public Data Network (PDN) subscriber

TSC radio unit, group or all SD8 units in system

line unit radio unit, group or all SDE units in system
PABX extn. radio unit, group or all SDE units in system

PSTN terminal-> radio unit, group or all SDE units in system

PDN user -—-—> radio unit, group or all SDE units in system

set-up of a new data call is initiated by the RQD request transmitted
on either the control or data channel. For this and other purposes the data

channel has random access frames interspersed with the user data being

. conveyed .
The data channel provides a link between the TSC and radio unit for

the purposes of a data call. For an individual link with the TSC, errors on
the data channel are corrected as necessary by automatic request for

repetition (ARQ) before the data is passed on to any other data link or

equipment, i.e. operation is "store and forward". The TSC may limit the
time for which it will store a call if it finds difficulty in forwarding
it. For a call between radio units at least two links are necessary.

One data channel at a base station may be shared at one time by up to
1023 links, several of which may be concurrently active, although the mean

data transfer rate experienced by each active radio unit is liable to
reduce as the total activity increases. The TSC is the master station and
controls all transmissions on the data channel so as to avoid any

simultaneous transmissions (except random access ones) from radio units on
the return channel.
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17.0.1 Facilities offered by the Standard Data Procedures

Facilities offered by these procedures are:

a) radio units operate in a half-duplex mode with bidirectional Tmessage

transmission facility,

b) for group calls the data in the link from the TSC to the group is not
corrected by automatic request for repetition but may be repeated up

to a prearranged number of times to increase the probability of

successful reception by all group members,

c) a data call may be conducted with an individual radio unit or

transmitted to a group of radio units, and in the latter case
responses may be obtained either by separate polling of each radio

unit in the group or by inviting random access from group members,

d) the calling party may request that a call shall be directed to any
one of 8 sub-addresses (PORTs), e.g. to call a particular receiving

terminal configuration,

e) an end-to—end high accuracy data transfer (HADT) mode may be invoked,

f) a calling radio unit may request priority for resources for a data
call,

g) a calling radio unit may make a request for an interactive data

exchange with the called party so that the TSC will test whether a
suitable radio channel is available and the called party is ready to

exchange data,

h) urgent calls may be requested,

j) a suitably equipped radio unit may engage in more than one data call
concurrently,

k) any called party can be informed of the identity of the calling
party,

1) the calling party is given a reason for any call set—up failure,

m) a data call may consist of a single Tmessage (see NOTE 1), or may

include a response or a number of data interchanges with pauses
between the various Tmessages,

n) each link provided via a data channel is bit-transparent (see NOTE
2).

p) the standard data signalling rate is 1200 bit/s, with provision for a
customised rate (see NOTE 3), and
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q) radio units may be transferred individually or in groups from one
data channel to another so that relief data channels may be created

and brought into use when a data traffic overload occurs and can be
taken out of use when the overload subsides. Also a radio unit on a

data channel may be transferred collectively to another data channel.

NOTE: 1. No specific "mai1—box" facility is listed but all the

ingredients necessary to provide that facility are available.

NOTE 2. Users concerned about unauthorised reception may wish to take

advantage of this facility by encrypting their data.

NOTE 3. The individual links of a call may transmit at different rates

because of the storage provided by the TSC. No customised rats

is prescribed by this standard.
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17.0.2 Guide to some Key Protocol Aspects

17.0.2.1 Data Channel Addressing

on the data channel it would be wasteful of time always to use address

codewords including the full identity of both the sender and recipient of a
transmission dataitem. Moreover, if two radio units are involved they each
have their own link with the TSC(s), and these links often act at different

times because of the store and forward nature of the facility. Therefore on
the data channel, instead of Prefixes and Identities, each radio unit uses
a 10-bit transaction number termed a "TRANS" which identifies that link

during that call and is assigned by the TSC in a "Go—to—TRANS" (GTT)
message sent during the call set-up phase. The TRANS validity ceases when
the link closes, and the TRANS value may then be reused for a new link. A

dummy TRANS value 'OO0OO0OO0O' is reserved for use in messages whenever no

allocated value is appropriate.

Apart from the use of TRANS, the use of certain addresswords

containing a PFIX and IDENT(s) also is valid on a data channel in

appropriate circumstances.

17.0.2.2 Data channel format

All messages on the data channel conform to the traffic channel format

described in section 3. on the forward channel preamble and SYNT are found

in the last half of a Data Channel System codeword (DCSC), equivalent to
the CCSC of a control channel but with SYNC replaced by SYNT, see 5.1.

The standard allows for two possible transmission rates, viz 1200

bit/s and a customised one. only one rate is used on any one channel. All
stations must be able to utilize the 1200 bit/s rate, but use of the

customjsed_noe_is_nn;iooal..AHra11ion,nr-individua11v4PL£Li_d radio uni:

states whether it could operate at the customised rate IE its respective
RQD cr acknowledgement message. The TSC specifies the rate for eazh TRANS

in the relevant GTT message, but must not specify the custemised rate
unless bitn TSC and ra1;: un;: can use it. A: 120C b:t’s the t;wLn; of a
radza unx: m=ssa;e re1a';te 1; :he TSC “invoking message” .5 as i¢scr;bei. ; ‘

 
an berause of :be .:;; “:E:3;ES 5 TSC may :r31s*:*, ‘- T75 f" avi

."a" el D(..S<..s ai-_ '.' ‘I‘:'J'-":'x'. :_rL‘;a:r=.: t; CCSCL,

h) the concept of L1me—s1::s :n;3 appl;es within fnHflu* a“ es: frawes,

up LHc Aisha function wh;*n ;u:r~£;~es a ranicm access fzamc dies n‘t

r»-:n'-.:'e a wtv:.".<:- ~ ww.-,-'...' :'! 4:.-1 Ir»:-'1‘:-en'l,-' 5Y".di!‘v:$ .1 av. :’,“-‘v"JX‘-2 ..;"
an-rher function,

(‘ii the list of -'_‘uf-rle\w‘=x‘vis "vu firm iwrwari «:'h.annel '.~'I‘.1L‘f‘x '.-.;Y.r..ira'.< -:.1.~’—;

{rum a random access Ixurw is d.fteren:,
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 the WAIT parameter is replaced by a 3-bit frame count parameter, HF.

If a random access attempt has not been acknowledged before is‘? frames
have been received then the access attempt may be repeated,

f) in the Aloha function there is a frame length (slots) field ND which

has 5 bits to give a wide range of frame lengths,

g) a 10-bit TRANS field replaces the PFIX and IDENT fields found in

frame marking codewords, and

h) there is no equivalent of the modifier M field in frame marking

codewords (a TRANS value of 'OO0O000O0O' permits any radio unit to

attempt access, otherwise only the radio unit(s) assigned to the
specified TRANS can attempt access).

17.0.2.3 Access on the data channel

Random access opportunities are provided on the data channel for radio
units to make various data service requests. A frame marking function
states the number of slots in an access frame, and radio units attempt

access by transmitting a one—codeword message in a random slot within that

frame. At 1200 bit/s each slot consists of two codewords, but slots at the

customised rate may differ. The access frame has a maximum length of 31

slots. The frame marking function occupies half a codeword, the other half
often being used for an acknowledgement.

Three types of frame marking function are provided, viz:

- DAL, a general Aloha,

— DALG, which limits requests to urgent calls or those for repeat of a
group message, and

- DALN, which invites any requests except those for a repeat of a
non-urgent group Tmessage.

Five types of request may be sent by radio units, viz:

- RQD to request a data call (which may be a concurrent call), {RQD with
urgency bit E set to '1' is sent in any random access frame)

- DRUGI to request resumption of data transmission or reception in a given
TRANS after a period of inactivity,

— DRQG to request repeat of the whole of a group Tmessage,

- DRQZ to request transmission of expedited data, and

- DRQX to request that a TRANS be closed. If the TRANS value in DRQX is

the dummy, '00O000O000‘, then it requests that all TRANS assigned to that
radio unit be closed.

Permitted responses to these requests are detailed in 17.2.2.

A parameter, NDR, limits the number of random access tries in any one

access attempt, and a time-out, TDC, limits the duration of a random access
attempt. These parameters are pre—set. If either is exceeded then the
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random access attempt is abandoned.

The AHYD message contains bit E to signal an urgent call. As well as
the AHYD message, the TSC may send other data ahoy type messages to
addressed radio units, viz:

— DAHY to check whether a particular TRANS is still active,

- DAHYZ to inform a radio unit of expedited data, e.g. to reset the link
to a known state, and

— DAHYX to demand that a specific (or all) TRANS are closed.

l7.0.2.4 Call Set-up

The call set—up procedures are similar whether initiated on the
control or data channel.

To make a data call the radio unit transmits an RQD message. This

includes PFIX and IDENT information and the called PORT, priority or

urgency required, whether real—time data exchange with the recipient is

required, whether high accuracy data transfer (HADT) is required, and
whether the customised transmission rate can be used. The TSC grants the

Request by sending a GTT message which includes the calling identity, the

designation of the data channel to be used, the TRANS to be used for that

call (or TRANS can be allocated on the‘data channel), and the designatedlink transmission rate.

To call a radio unit(s) the TSC sends an AHYD (POINT=O) message

containing calling and called identities, whether HADT will be used, and

the called PORT. In an individual call, if the radio unit can satisfy the

call requirements it acknowledges this with a message which includes an
indication of whether the customised rate can be used. A GTT message from

the TSC, including the called identity, channel number, TRANS for that link
(usually), and transmission rate, then instructs the radio unit to go to
the data channel.

A call to or from a prearranged destination on any network can be set

up using a special Ident, e.g. NETSIj or one of the spare Ident's. Calls to

general PSTN and PABX destinations require extended addressing which is
achieved in the normal manner. General calls to or from a PDN destination

use the gateway "DNI", and then are switched to the data channel so that

the addressing can be completed in gateway dependent format.

For a group call no response is made to the AHYD message. The group
link then is announced by a GTT message. Usually the group transmission

rate is prearranged. Any unit which cannot cope with the announced

transmission rate or HADT, or accept the PORT ignores that message (but

radio units may use a fall—back PORT). Although no reply to the Tmessage is
possible within the call, a radio unit may note the caller's address in the
AHYD, and, after the call, if it wishes to respond it sets up (e.g. on the

data channel) a new call to the noted originator's address. The amount of

data which can be conveyed in one group call is limited to a maximum of
11994 bits.
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17.. s adr t

Apart from the above, as well as the forward error correction

possibilities offered by each codeword, an ARQ scheme is included in links
with individual radio units. The descriptions given in this subsection
apply only to individual links.

ARQ is not provided for a transmission to a group but, by

prearrangement, the message may be transmitted automatically more than
once, and individual radio units can request a repeat.

On any link no dataitem may contain more user data than that found in

the address word plus 62 data codewords. Tmessages needing more than this
are sent by dividing them into a number of dataitems. The maximum number of

data codewords in any dataitem is controlled by the receiving station (or
the TSC for a first dataitem) and in no case exceeds 62. Initially a

dataitem is sent in one user data message but a fragment of a dataitem can

also constitute a user data message.

The number of data codewords in any user data message is stated in a

. FRAGL field in its address codeword (SITH, see 5.8.12), and the position of
the last bit of user data in the final codeword is given in the LASTBIT
field of SITH. In a dataitem, user data starts in the 10-bit USE}! DATA

. field of SITE and continues with 47 bits of user data in every appended
data codeword until the final codeword in the dataitem. In the user data

field of that codeword (including SITE if it has no appended data codeword)

. the end of the user data is followed by a '1' to confirm the end of the
user data. Any space left in the field is filled with 'O's (unless I-IADT is

used, see below). If it happens that the last user data bit occupies the

. final bit in the user data field of a codeword the end of user data is
still confirmed, which gives rise to an appended data codeword containing a

. 'l' and 46 'O's in its information field.
If HADT is invoked, the last 15 information bits in the message are a

checksum on the data in the dataitem, and may replace 15 filler '0's. See
l7.2.3.1.4.2.

In response to a faulty user data message the receiver may send a
selective acknowledgement (SACK) to request retransmission of a fragment of

a dataitem. Alternatively the receiver may request complete retransmission

of the dataitem by sending a negative acknowledgement (RACK).

If HADT is invoked, when an apparently entire dataitem has been
received the checksum is used to decide whether the dataitem is incorrect,

and if so a NACK message is sent.

when the entire dataitem has been correctly received, a positive

acknowledgement (PACK) is sent. only then may the next dataitem be embarked

upon. PACK and NACK only differ in 1 bit, and are known collectively as
DACK.

As a precaution against lost or duplicated messages every header and

acknowledgement contain the TRANS and a 1-bit dataitem number (ITENUM). The
dataitem number remains constant for one dataitem and any repeat fragments

but differs between any two adjacent dataitems.

DACK occupies only about half a codeword (a submessage) and the
remaining submeseage is used for data channel access (see 17.0.2.3 and
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17.0.2.6). In contrast a SACK message includes one assigned EFLAG bit for
every dataword in the dataitem. An assigned EFLAG which is set to '1'

indicates that the relevant data codeword must be repeated. The leading

EFLAG represents the leading data codeword in the dataitem, and so on (see

5.8.11 for rules governing the use of the EFLAGS' field).

In order to mark the last assigned data codeword in the SACK message

the first non-assigned EFLAG is set to '1' and any remaining non-assigned
EFLAGs are set to '0'. There are 23 EFLAGs in the SACK addressword. If the

dataitem has more than 22 datawords the SACK has an appended data codeword
with a 40-bit EFLAG field, as confirmed by an address codeword flag "AD".

Security of the EFLAG information is enhanced by a 4-bit '0NEs' field in
each SACK codeword. The value of ONES is set to the modulo-16 number of

EFLAGs set to 1 in that codeword.

In response to a SACK message containing assigned EFLAGs which are set
to '1' the data transmitter sends a fragment of the dataitem which consists

of a new header and only the repeated relevant data codewords in the same

order as in the dataitem. A radio unit sends this response immediately (see

Figure 17.1 below). For procedures for the data sending station (DSS) see
17.2.3.1.

FIGURE 17.1 Use of EFLAGS in Selective Re at of a user data messa e

16 Data codeword user data message sent

snaaaaaasmssss »
: 6 data codewords fail (3,4,9 and 11)

SACK

| (not to scale) l
TYPE

0011000010

3 L :rLAcs_l L EFLAGS

4 Data codeword repeat message (Fragment)

--SITH Two failures (4 and 9).

I (nots¢gKscale) l
TYPE

0001000010 0000001000000 PARIIY

f L EFLAGSJ L emcs

Two Data codeword repeat message (Fragment). No failures.

.-DACK Message received by DRS. No failures.

After sending a user data message, if, within a set time limit, the
sender does not recognize an acknowledgement then it may infer that either

 

 
Selective Acknowledgement from DRS.

  

 

1000001000000 PARIYY

 

 

End of EFLAGSS marker

Selective Acknowledgement from CR5.

 
End of EFLAGSS marker
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the recipient failed to decode the SITE (and hence any appended datawords)
or that an acknowledgement was sent but not decoded. If only the
addreseword of a two-word SACK is decoded then clearly the user data

message was received but the SAC)! cannot be acted upon. The acknowledgement

loss situation can be rectified by repeating the message, but this is

wasteful if the message is a long one and only acknowledgement information
has been lost. To reduce waste a Repeat Last Acknowledgement (RLA) message

is specified so that a sending station can demand acknowledgement
repetition instead of sending a message repetition. The sending station
acts upon the information in the repeated acknowledgement.

An acknowledgement from a radio unit follows substantially immediately
after the end of the message transmitted by the ’l‘SC but the acknowledgement

sent by the 'l‘SC in response to a message from a radio unit may be delayed
by up to a pre-set time limit after the end of the message. If the time

limit is exceeded the radio unit may use random access to send a query to
the TSC.

17.0.3.6 Data Traffic and Flow Control

The TSC controls all data traffic on the data channel either by using

a G0 submessage to grant a dataitem transmission to the addressed radio
unit or by using an aloha marker submessage to give a random access

opportunity to radio units (see 5.8.2). A radio unit may indicate to the

TSC in a G0 submessage the length of the next dataitem it proposes to send.
The 'rsc may grant a shorter dataitem length.

A field found both in SITE and DACK is "TNITEL" which informs the

. receiver of the proposed number of data codewords (O to 62) in the next
dataitem. The GO submessage (sent by a data receiving station) includes a
6-bit field, RNITBL, which defines the maximum number of data codewords

. that can be accepted in the next user data message.
Flow control at a link level is achieved by using the TNITBL and

RNITEL fields. A data sending station must not send more data than is
acceptable to the receiving station, as expressed in RNITEL. The TNITEL
value found in SITH is advisory so that the receiver can check that it has

sufficient storage.

when transmitted in a DACK submessage, if TNITEL has any value except

the null value, 'llll1l' , that means the the acknowledging station intends
or wishes to send user data, and hence bidirectional transmission is

implied. If sent by a radio unit, TNITEL < '111111' can be acted upon by

the TSC to invite user data. For example, bidirectional data flow in a

TRANS may occur in the following recurrent order:

F’w'd Chan DACK+'I'NI'l'EL+GO Message DACK+TNITEL+G0
Ret ' n " Message DACK+'l‘NI'l‘EL+GO
etc.

A radio unit which finds it necessary to stop data reception

completely for some time may cease to be offered more data by the TSC. In
that case, when it is ready the radio unit may request resumption of data

flow by using a random access opportunity.
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17.0.2.7 RESET

The RESET function is employed by a receiving or sending station or by

the TSC to reset the data to a known state. The RESET operated by the end

users is usually combined with synchronisation points so that after a RESET
operation data communication can restart from a known synchronisation mark.

The synchronisation marking techniques of the network service user are not

specified in this standard. Generally this involves more than one link but

of course comprises a single link if the radio unit and TSC happen to be

the two end parties.

The RESET operation discards all that data transmitted before
initiation of the RESET but not yet delivered to the network service user.

If the TSC receives the RESET message (which may be sent in a random
access frame or in place of an acknowledgement or instead of invited data)

it firstly acknowledges the message and also transmits RESET to the other

correspondent at the earliest opportunity, e.g. before sending a 'GO'

message or other which would permit the correspondent to send or repeat

data. If necessary the TSC repeats the RESET until it is acknowledged by
the radio unit. The TSC sends no more data to the originator of the RESET

until this acknowledgement has been received.

A data receiving or sending radio unit which receives a RESET message
firstly removes all data from its receiving and sending buffers and

acknowledges the (received) RESET and then sends a RESET to (its) data

terminal equipment (DTE) and waits for DTE acknowledgement before resuming
any data sending or receiving.

17.0.2.8 Demarcation of a Tmessage

A "MORE" bit is found in each SITH, "MORE" is used to indicate the

conclusion of each Tmessage. It is the duty of each node in the
communication chain to interpret the "MORE" bit in this protocol or its

equivalent in any other protocol and pass its meaning on to the dependant
link in the appropriate format and position within the data stream.

17.0.2.9 Closing a TRANS and Moving to another channel

A TRANS may be closed either by TSC demand {which may or may not also
demand an acknowledgement) or by radio unit request or by expiry of the

radio unit inactivity timer TDX or TDN for an individual or group cell
respectively. When all TRANS of a radio unit have been closed it returns to
the control channel.

If a TSC finds it desirable to move a radio unit to another data

channel, e.g. because the data channel it is on has become overloaded, it

may do so without breaking down a data call. To do this the TSC first
demands Closure of any calls concurrent with the one to be preserved. Then,

at a time when neither radio unit nor TSC are attempting to send a message

it sends the radio unit a GTT message including a new channel and a new
TRANS. The radio unit moves to the new channel and notes that the new TRANS

replaces the preserved one for the continued call.

The TSC may simultaneously move all the radio units to a new data

channel by addressing them with the ALLI ident.
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7. od o t‘ Us

This section contains the procedures for setting up standard data call
links on either a control channel or a data channel. The procedures cover

the fol lowing aspects :

a) Link with calling party

- call request procedures for standard data calls
- instruction to send extended address information

- call cancellation while waiting for a call
- establishment of calling party data link.

b) Link with called party

- availability/rate check on called radio units
- establishment of called party data link.

Standard data calls from radio units are requested using the Standard
Data Communication Request Message RQD (see 5.7.1). For an emergency
standard data call, bit 2 in the RQD is set to '1'.

The RQD message contains all the information necessary to request a

common-prefix call, a system-wide call or a call to a prearranged PSTN or
PDN dest inat ion .

For an interprefix call, a general call to the PSTN or a call to any PABX
extension, the call details cannot be accomodated in a single address

codeword. For these calls, the RQD message requests entry into the

extended addressing mode; the radio unit sets IDEN'rl in the RQD to the
appropriate gateway ident (viz. IP!-‘IXI, DNI, PSTNGI or PABXI), and the rsc
then demands the full called party information using the AHYC message.

Usually, if the TSC has a direct entry point to a data network then for a
general call to a data network destination, the radio unit sets IDENTl in

the R90 message to DNI. After setting up the link, the radio unit is
invited to supply the full destination address on the data channel using

network layer procedures. Alternatively a radio unit may contact a distant

data network entry point via the PSTN or a PABX, and when that contact has
been established the full destination address is provided on the data
channel as described above.

Note that extended addressing procedures are used for requesting a
standard data call to any PABX extension (with either a long or short
extension number). The unit sets IDENTI in the R00 message to PABXI, and

then sends the PABX address information in response to an AHYC message with
IDENT1 set to PABXI and DESC set to ‘O10’. The unit sets bit SP in the

SAMIS message to indicate whether it is sending BCD digits or a 13-bit

extension number (plus 2-bit exchange number). see S.5.3.2.8 and
5.6.1.2.2.

Radio units requesting a ‘general’ PSTN call use the gateway ident, PSTNGI.
In this case, units are requested to provide the full dialling information
for the PSTN destination using extended addressing procedures. The 1-‘AD

field in the RQD message performs the same function as FLAGl in an RQC
message.
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The call set-up procedures are outlined in section 17.0.2, and

typical message sequences for establishing standard data links are
illustrated in the example below. The call shown is a common—prefix

non-emergency call between two radio units, both of which are currently
tuned to controlchannels. In this example, the calling unit is queued (to

wait for a data channel or for the called party in an interactive call) —
otherwise the TSC could have sent the Go To Transaction message directly.

1 slot
<———>

I 1! I 3I I I 4 I I

TSC to RUB I ALH I ALH IACKQ I I ALB I GTT I GTT I

I (3) I (0) I I I I3) I I I

I I 2I I I I I I I

RUs to TSC I I RQD I I I I I I II I I I I I I I I
I I I I I I I I I

\ I \ /
frame frame

Example 1A A message sequence on a control channel for a calling
radio unit requesting a common-prefix standard data call.

1. ALB : General Aloha invitation (three-slot frame).

2. RQD : Random access request for a Standard Data
call.

3. ACKQ : The TSC acknowledges the RQD message,

informing the calling unit that the call has been

queued.

4. GTT Go To Transaction message instructing the calling
unit to switch to a designated data channel for the

transaction. In this example, the GTT message is

repeated, for added reliability.

(Note that the GTT message cannot mark an Aloha frame, but does
not withdraw slots from an ongoing frame.)
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TSC to Rue

RUB to TSC

Example 18 A message sequence on a control channel for a
called radio unit in a common-prefix standard data
call.

Availability/rate check message sent to called
unit. Demands a response from the called unit.

Acknowledgement that the radio unit is available
and indicates whether it can operate at the
customised rate.

Go To Transaction message instructing the called
unit to switch to a designated data channel for the

. transaction. In this example, the GTT message is
repeated, for added reliability.

As shown in the example, data links are established using the Go To

Transaction message GTT. Note that the GTT message instructs only one

radio unit or group. GTT messages are sent independently to establish
links, for a particular call, between:

a) calling radio unit and TSC,

b) TSC and called radio unit (or group), as required. Note

these GTT messages may be sent on different sites;

they may designate different data channels;

the specified transmission rates may be different;

there is no relationship between the transaction

numbers (which will be different if both parties are directed
to use the same data channel).
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Also, since all data is transferred via the TSC, it may not be

necessary for the two parties to be on their data channels at the same

time. Bit INTER in RQD indicates whether the calling party requires that

the called party should be available to receive the data immediately
(enabling a call where the parties appear to have interactive contact,
achieved via the TsC's store-and—forward mechanism).

In the example, both radio units started the exchange tuned to control

channels. More generally:

a) The call request (and following message sequence) may be sent on
either a control or data channel, as appropriate.

b) The message sequence with the called party may take place on either a
control or data channel, depending on where the called party is

currently tuned.

The message sequences are similar whether they take place on a

control or data channel. where there are differences (for example, in the
random access method) these are indicated in the procedures.

Note that high accuracy data transfer (HADT) may be invoked by setting
the HADT bit of an RQD or AHYD message to '1'. when HADT is used in a call,

it shall be applied to all links within the call which conform to this
standard and, in an individual call, to both possible user data
transmission directions. Parts of the call chain which do not conform to

this standard are assumed here to be of adequate data transfer accuracy and
are excluded from the rules laid down here. It is the user's

responsibility to assure himself of the data transfer accuracy of these
non-HPT 1327 parts of the chain.

17.1.1 TSC Procedures for Setting Up Standard Data Calls

This section describes facilities available for use by the TSC.

However, note that the TSC is allowed a great deal of flexibility and it

need not implement all these facilities.

Section 17.1.1.1 defines the basic procedures for setting up

non-emergency standard data call links. Section 17.1.1.2 defines the

procedures for emergency standard data calls.
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