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1

Scope

The present document defines the Terrestrial Trunked Radio (TETRA) system supporting Voice plus Data (V+D). It
specifies the air interface, the interworking between TETRA systems and to other systems via gateways, the Terminal
Equipment (TE) interface on the Mobile Station (MS), the connection of Line Stations (L Ss) to the infrastructure, the
security aspectsin TETRA networks, the management services offered to the operator, the performance objectives, and
the supplementary services that come in addition to the basic and teleservices.

This part appliestothe TETRA V+D Air Interface (Al) and contains the specifications of the physical layer, the data
link layer and the network layer according to the 1SO mode.

Firg, it establishesthe TETRA radio aspects (layer 1):

it defines and specifies the modulation;

it defines and specifies the radio transmission and reception;
it defines and specifies the synchronization;

it defines and specifies the channd coding;

it defines and specifies the channel multiplexing;

it defines and specifies the control over theradio link.

Secondly, it establishes the services, messages and protocol s used for voice and circuit mode data transfer, starting with
the upper layers:

it defines and specifies the protocol used by the Circuit Mode Control Entity (CMCE) to communi cate across the
air interface in order to offer the services of the Call Control (CC), Supplementary Service (SS) and Short Data
Service (SDS) sub-entities;

it defines and specifies the services provided by the CC sub-entity;
it defines and specifies the services provided by the SS sub-entity;
it defines and specifies the services provided by the SDS sub-entity;

it defines and specifies the services and protocol used for the management of the users mobility inside and
across TETRA networks, namely the ones of the Mobility Management (MM) entity and the MLE;

it defines and specifies the services and protocol used in the data link layer subdivided in two sub-entities, the
Logical Link Control (LLC) and the Medium Access Control (MAC) entities.

Thirdly, it establishes the services, messages and protocols used for packet data transfer:

it defines and specifies the services provided by the Sub-Network Specific Data Control Protocol (SNDCP)
sub-entity;

it defines and specifies the protocol used by Sub-Network Specific Data Control Protocol (SNDCP).

The normative annexes mainly specify the parameter values used in the protocol.

The informative annexes refer mainly to the description of more genera layer 3 to layer 1 mechanism.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
access code: subdivision of mobiles for random access opportunities.

acknowledged data transfer: service provided by the layer bel ow which gives an acknowledgement back over the air
interface from the lower layer peer entity. This serviceis used by the layer 3 entities to get a secure transmission
including re-transmissions.

advanced link: advanced link isa bi-directional connection oriented path between one MS and a BS with provision of
acknowledged and unacknowledged services, windowing, segmentation, extended error protection and choice among
several throughputs. It requires a set-up phase.

announced cdl re-selection: cell re-selection where MS-MLE informs the SwMI both in the old cell (leaving cell) and
in the new cell (arriving cell) that cell changeis performed. There can be three types of announced cell re-selection:

- typel: The MS-MLE knows the new cell and the traffic channel allocations on the cell before deciding to leave
its serving cdl;

- type2: The MS-MLE knows the new cell before changing to it, but does not know the channd all ocation on the
new cdl in advance;

- type 3: The MS-MLE needs not to know the new cell before changing to it. The old cell is only informed by the
MS-MLE that it wantsto change cdll.

TETRA V+D may support al three types of announced cell re-selection.

assigned channel: channd that has been allocated by the infrastructure to certain M Ss using channel allocation
command(s) addressed to those MSs. An assigned channel may be allocated for secondary control purposes or for a
circuit mode call.
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Associated Control CHannel (ACCH): dedicated signalling channel associated with a channel that has been assigned
for circuit mode traffic. It comprises the Fast Associated Control CHannel (FACCH) which uses frames 1 to 18 when
thereisno traffic in a given direction or the Slow Associated Control CHannel (SACCH) which isaways availablein
frame 18 when there istraffic.

attached: MSis said to be attached to a cell when the MS iscamped and registered on the cell. The MS may beinidle
mode (i.e. not actively processing atransaction) or in active mode (i.e. actively processing atransaction in reception
and/or in transmission). It isthe MM which decides when aMSis said to be attached.

background measur ement: measurements performed by the lower layers while maintaining current service toward the
service users, i.e. MS-MLE.

basic link: bi-directional connectionless path between one or several MS and a BS, with a provision of both
unacknowl edged and acknowl edged services on a single message basis.

Bit Error Ratio (BER): limit ratio of the bitswrongly received to all bitsreceived in agiven logical channdl.
broadcast: unidirectional point to multi-point mode of transmission.

call related service: serviceiscal related if it isrequested from call set-up initiation until call disconnection and also
related to the same call. It can also be valid a certain short time after disconnection but before next call set-upis
initiated.

call unrelated service: serviceis call unrelated if it is either requested outside a call or inside a call but not referring to
that actual call.

called user application: user application which receives an incoming call.
calling user application: user application which initiates an outgoing call.

camped: MSissaid to be camped on a cell when the MSis synchronized on the cell BS and has decoded the Broadcast
Network Channel (BNCH) of the cell. The synchronization procedure is performed by the MAC and the interpretation
of the network information from the BNCH is performed by a procedure in the MLE. It isthe MLE which decides when
aMSissaid to be camped on a cell.

carrier specific sgnalling: additional common signalling channd allocated in conjunction with atraffic channd
specific to the carrier.

cell re-selection: act of changing the serving cell from an old cell to anew cell. The cell re-selection is performed by
procedures located in the MLE and in the MAC. When there-sdlection is made and possible registration is performed,
the MSis said to be attached to the cell.

cell-id: characterized as the channd number of the main carrier on the cdll.

common control channels: control channedl s tranamitted by the infrastructure to control the MS population. They
comprise the Main Control Channd (MCCH) and common Secondary Control Channels (SCCH).

confirmed service: service provided by the layer below which ensures that a message is responded to by the peer entity
before new messages are allowed. The service may be used for synchronization of peer entities or for provision of
sequential behaviour.

current serving BS: BS on one of whose channels the MSiis currently operating.

data/speech item: all of the functions associated with a complete unidirectional transmission of information during a
circuit mode call. A call can be made up of one or more call transactions. In ahalf-duplex call these data/speech items
are sequential and unidirectional on one user's point of view.

direct set-up signalling: signalling procedure where immediate communication can take place between the calling and
the called userswithout the alerting process and without an explicit response from the called user that he has answered.

dummy call identity: cal identity used by MS or LS beforethe SwMI has allocated a valid call identity. In TETRA the
value of the dummy call identity is zero.

duplex frequency spacing: fixed frequency spacing between up and downlink frequencies directions as defined in
clause 6.
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foregr ound measur ement: measurements performed by the lower layers while employing the whole capacity, e.g. no
concurrent service is maintained.

group home SwMI: SwMI which owns the MCC and the MNC of the group identity.

Group TETRA Subscriber Identity (GTSI): an identity used to set up and receive group calls. A TETRA user may
have multiple GTSIs associated to its ITSI. Multiple users may have the same GT S| asavalid reception address.

half duplex operation: in half duplex operation, each MS or LS needs to ask for permission to transmit for each
transaction. In TETRA trunked mode operation half duplex means two-frequency simplex operation.

Individual TETRA Subscriber Identity (ITSI): identity used to specify an individual TETRA user. An ITSI cannot
be shared by multiple users.

initial cell selection: act of choosing afirst serving cell to register in. Theinitial cell selection is performed by
procedures located in the MLE and in the MAC. When the cdll selection is made and possible registration is performed,
the MSis said to be attached to the cell.

interrupted measur ement: measurements performed by the lower layers interrupting current services.

LLC frame: LLC frameisthe generic name given to one LL C data message, regardless the type of link (basic or
advanced) used. An LLC frame comprises of a TL-SDU and LLC headers and a frame check sequence if applied. An
LLC frame may be segmented for transmission.

logical channel: generic term for any distinct data path. Logical channels are considered to operate between logical
endpoints.

MAC block: unit of information transferred between the upper MAC and lower MAC for aparticular logical channel
(e.g. SCH/F, SCH/HD or SCH/HU). The lower MAC performs channel coding for insertion into the appropriate
physical dot, haf dot or subgot.

Main Control Channel (M CCH): principal common control channel tranamitted by the infrastructure to control the
MSsin acell. The frequency of the main carrier for the cell is broadcast by the infrastructure, and the MCCH islocated
on timedot 1 of the main carrier.

M essage Erasure Rate (MER): limit ratio of the messages detected as wrong by the receiver to all messages received
inagiven logical channdl.

message trunking: traffic channel is permanently allocated for the complete duration of the call, which may include
several separate call transactions (several pressel activation's by separate terminals). The channd is only de-allocated if
the call is (explicitly) released or if atime-out expires.

minimum mode: mode of operation in which theinfrastructure allocates all four timeslots of the main carrier for traffic
or assigned control purposes. In thismode, only frame 18 can be used for common control without disturbing the
established services.

monitoring: act of measuring the power of neighbour cells and cal culate the path loss parameter C2 based upon
information on neighbour cells broadcasted by the serving cell.

M S timing offset: delay of the received signal relative to the expected signal from an MS at zero distance under static
channd conditions.

nor mal mode: mode of operation in which the MCCH is present in timeslot 1 of all frames 1 to 18.

on/off hook signalling: signalling procedure which includes an alerting process to the called user. An explicit response
from the called user that he has answered is waited before the call can be set-up.

piggy-backing: method of sending alayer 3 message concatenated with alayer 2 acknowledgement in the same air
interface transmission.

Probability Of Undetected Erroneous M essage (PUEM): limit ratio of the erroneous messages detected asright by
thereceiver to all messagesreceived in agiven logical channel.

protocol entity instance: instance of a protocol entity refersto one independent process related to the protocol defined
by that entity. There may be multiple protocol entity instances e.g. circuit mode calls running simultaneously but
independently from each other.
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quarter symbol number: timing of quarter symbol duration 125/9 ps within atimesot.

quas transmission trunking: traffic channd isallocated for each call transaction (whilethe pressdl is activated) and in
addition the channel de-allocation isdelayed for a short period at the end of the transaction (after the pressel release).
During this "channel hang-time" the channel all ocation may be re-used for anew call transaction that is part of the same
call. A delayed channel de-allocation procedure applies at the end of each transaction.

random access attempt: period from the initiation of the random access procedure until the M S receives aresponse
from the BS or abandons the procedure (e.g. after sending the maximum permitted number of retries).

ranking: procedural method of listing cellsin descending order from the most suitable for communication to the least
suitable for communication. Asinputs to the ranking procedure are:

- outputs from the monitor process (e.g. C2 parameters);

- outputs from the scanning process (e.g. C1 parameters);

- network parametersreceived in the MLE broadcast.
received SDU number: received SDU number N(R) isthe number of the received data TL-SDU.
received segment sequence number: number of the currently recei ved segment.

scanning: act of measuring the power of neighbour cells and calculate the path loss parameter C1 based upon the
information on the neighbour cells broadcasted by the neighbour cells themselves.

SDU number : number on the advanced link to keep TL-SDUs in order.
Secondary Control Channel (SCCH): control channd other than the MCCH. There are two types of SCCH:

- acommon SCCH, which has the same functionality asthe MCCH but is used only by a subset of the MS
population;

- an assigned SCCH, which may be allocated to certain MSs after an initial random access or paging message.

segment: LLC segment isthe advanced link unit of transmission and re-transmission. A segment is the numbered piece
of aTL-SDU fitting into one MAC layer PDU (MAC block).

sent SDU number (N(S)): sent SDU number N(S) isthe number of the current TL-SDU.

sent segment sequence number (S(S)): sent segment sequence number S(S) isthe number of the currently sent
segment.

serving cell: cdl that is currently proving service to the MS.

simplex: also known as half-duplex; mainly used in TETRA standardization to differentiate half-duplex from (full)
duplex communication.

subscriber class: subscriber class defines a popul ation subdivision. The operator may define the values and meaning of
each class.

sur veillance: process of monitoring the quality of theradio link to the serving cdll.

Time Divison Multiple Access (TDMA) frame number: timing of TDMA frames within amultiframe.
timebase: device which determines the timing state of signals transmitted by aBS or MS.

timeslot number: timing of timeslots within aTDMA frame.

TL C-SAP: management Service Access Point (SAP) isaway of modelling layer-to-layer communication for
management and control purpose.

transmission trunking: traffic channd isindividually allocated for each call transaction (for each activation of the
pressdl). The channd isimmediately de-allocated at the end of the call transaction (subject to unavoidable protocol
delays).
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unack nowledged data transfer: service provided by the layer below which does not give any acknowledgement back
to over theair interface from the lower layer peer entity.

unannounced cell re-selection: cell re-selection where the MS-MLE does not inform the old cell (Ieaving cdll) that it
intends to change to anew cell. Only the new cdll (arriving cdll) isinformed about the MS-MLE.

unconfirmed service: service provided by the layer below which does not ensure response from peer entities before
allowing new messages. Thisimplies that messages to be transported may arrive in a different order at the peer entity
since the sequence cannot be ensured.

undeclar ed cell re-selection: cell re-selection where the MS-MLE does not inform the old cell (leaving cell) nor the
new cdl (arriving cdl) that cell changeis performed.

useful part of aburst: modulation symbol times SNO to SNmax of a burst, defined in clause 9.

visited SwM I: for the purposes of the air interface any SwMI which is broadcasting an MCC and/or MNC which is
different than the MCC and MNC of therelated TETRA identity.

NOTE: Intheinter system interface standard ETS 300 392-3-5 [31] the visited SwMI isreferring to the data base
actions and not directly to the MCC or MNC of the MS and SwMI.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AAA Authentication, Authorization, Accounting
AACH Access Assignment CHannel

ACCH Associated Control CHannel

BBK Broadcast BlocK

BCC Base station Colour Code

BCCH Broadcast Control CHannel

BER Bit Error Rate

BKN BlocK Number

BLCH Base station Linearization CHannd

BN Bit Number

BNCH Broadcast Network CHannel

BS Base Station

BSCH Broadcast Synchronization CHannel

CB Control uplink Burst

CcC Call Control

CCH Control CHannel

CHAP Challenge Handshake Authentication Protocol
CLCH Common Linearization CHannel

CMCE Circuit Mode Control Entity

CoU Class of Usage

CP Control Physical channel

CRC Cyclic Redundancy Check

CSS Carrier Specific Signalling

DCOMP Data COMpression Protocol

D-CT Downlink Continuous Transmission

D-CTT Downlink Carrier Timesharing Transmission
DL DownLink

DLL DataLink Layer

D-MCCTT Downlink Main Control Channel Timesharing Transmission
DMO Direct Mode Operation

DQPSK Differentia Quaternary Phase Shift Keying
FCS Frame Check Sequence

FN Frame Number

IP Internet Protocol

1SO International Organization for Standardization
LB Linearization Burst

LCH Linearization Channd
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LCMC-SAP Link entity Circuit Mode Control entity Service Access Point

LCP Link Control Protocol

LLC Logical Link control

LLME Lower Layer Management Entity
LMM-SAP Link entity Mobility Management Service Access Point
LS Line Station

LTPD-SAP Link entity TETRA Product Data - Service Access Point
MAC Medium Access Control

MCCH Main Control CHannel

MER Message Erasure Rate.

MLE Mobile Link Entity

MM Mobility Management

MN Multiframe Number

MO Mobile station Originating

mod modulo (base for counting)

MPN Monitoring Pattern Number

MS Mobile Station

MS-1SDN Mobile Station ISDN number

MT Mabile station Terminating

N(R) Received SDU (TL-SDU) number

N(S) Sent SDU (TL-SDU) number

NDB Norma Downlink Burst

NSAPI Network Service Access Point Identifier
NUB Norma Uplink Burst

PACQ Probability of synchronization burst acquisition
PAP Password Authentication Protocol

PC Protocol Control

PCOMP Protocol COMpression Protocol

PDCH Packet Data CHannel

PDP Packet Data Protocol

PDU Protocol Data Unit

PL Physical Layer

PPP Point-to-Point Protocol

PUEM Probahility of Undetected Erroneous Message
RADIUS Remote Authentication Dial In User Service
RF Radio Frequency

RFC Request for comments

S(R) Received segment Sequence number

S6) Sent segment Sequence number

SAP Service Access Point

SB Synchronization downlink Burst

SCCH Secondary Control CHannel

SCH Signalling CHannel

SDS Short Data Service

Sbu Service Data Unit

SN Symbol Number

SNDCP Subnetwork Dependent Convergence Protocol
SNEI SNDCP Network Endpoint Identifier
SN-PDU Symbol Number - Protocol Data Unit

SS Supplementary Service

SSN SubSlot Number

STCH Stealing CHannel

SwMI Switching and Management Infrastructure
TCH Traffic CHannel

TDMA Time Division Multiple Access

TLA A layer 2 SAP (TLA-SAP)

TLB A layer 2 SAP (TLB-SAP)

TLC A layer 2 SAP (TLC-SAP)

TL-SDU SDU from the service user (i.e. MLE)
TM-SDU SDU from the layer above MAC (i.e. LLC)
TN Timeslot Number

TNCC-SAP TETRA Network layer Call Control Service Access Point
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TNSDS-SAP  TETRA Network layer Short Data Service Service Access Point
TNSS-SAP TETRA Network layer Supplementary Services Service Access Point

TP Traffic Physical channel
UL UpLink
UpP Unallocated Physical channel
WAP Wireless Application Protocol
4 Radio aspects
4.1 Introduction

This clauseis an introduction to the radio aspects of the TETRA V+D standard. It consists of ageneral description of
the organization of the radio-related functions with reference to the clauses where each part is specified in details.
Furthermore, it introduces the reference configuration that will be used throughout the present document.

4.2 Set of logical channels

Theradio subsystem provides a certain number of logical channels as defined in clause 9. Thelogical channels
represent the interface between the protocol and the radio.

4.3 Reference configuration

For the purpose of elaborating the specification of the radio-related functions, a reference configuration of the
transmission chain is used as shown in figure 1.

NOTE: Only thetransmission part is specified, the receiver being specified via overall performance requirements.
With reference to this configuration, the radio clauses address the following functional units:

- clause5: differential encoding and modulation;

- clause 6: characteristics of tranamitter and receiver;

- clause 8: coding, reordering and interleaving, and scrambling;

- clause 9: burst building and logical channd multiplexing.

Thisreference configuration also defines a number of points of vocabulary in relation to the names of bits at different
levelsin the configuration.

() 2) @) (4)

( (6)
> > CONVOLUTIONAL > RE-ORDERER AND > SCRAMBLER > LOGICAL CHANNEL
BLOCK ENCODER ENCODER INTERLEAVER MULTIPLEXER

\]/ ©)

(1) type-1 information bits (transmit) BURST BUILDER

(2) type-2 block encoded bits \|/ o

(3) type-3 convolutionally encoded bits DIFFERENTIAL
ENCODER

(4) type-4 re-ordered and interleaved bits \|/ ®)

(5) type-5 scrambled bits
MODULATOR

(6) multiplexed bits \|/

(7) modulation bits

TRANSMITTER
(8) modulation symbols \l/

Figure 1: Reference configuration
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4.4 Error control schemes

The different error control schemes are described in detail in clause 8.

4.5 Multiple access and time slot structure
The access schemeis TDMA with 4 physical channels per carrier. The carrier separation is 25 kHz.

The basic radio resourceisatimesot lasting 14,167 ms (85/6 ms) transmitting information at a modulation rate of
36 kbit/s. This meansthat the time dot duration, including guard and ramping times, is 510 bit (255 symbol) duration's.

The following clauses briefly introduces the structures of hyperframe, multiframe, frame, timeslot, and burst, as well as
the mapping of the logical channds onto the physical channds. The appropriate specifications are found in clause 9.

45.1 Hyperframes, multiframes and frames

A diagrammatic representation of the TDMA structure is shown in figure 2.

1 hyperframe =60 multiframes (=61,2s)

- - |
1 2 3 4 5 60
-1 multiframe =18 TDMA frames (=1,02's)

= - ]

1 2 3 4 5 17 18

control frame
1 TDMA frame = 4 timeéfots: (~56,67ms)
1 2 3 4

1 time slot = 510 modulation bits duréfi\oh\s: (=~ 1\4,\1\67 ms )

[any

213]4 509|510

31 subslot = 255 modulation bits durations ( ~ 7,08 ms) i

1] 2| 3|4 1 2s5| 1] 2]3 | 4 2 255

1 modulation bit duration = 250/9 us (~ 27,78 us)

Figure 2: V+D TDMA structure

The hyperframe level defines the top-level frame hierarchy. One hyperframe is subdivided into 60 multiframes, and
lasts 61,2 s.

Onemultiframeis subdivided in 18 frames, and has a duration of 1,02 s. The eighteenth frame in amultiframeisa
control frame.

One frameis subdivided into 4 time S ots, and has a duration of 170/3 ms= 56,67 ms.
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452 Time slots and bursts

Thetimedot isatimeinterval of 85/6 ms= 14,167 ms, which corresponds to 255 symbol duration’'s. The up-link
timeslots may be subdivided into 2 subd ots.

The physical contents of atime dot is carried by a burs. There are seven different types of bursts, as defined in
clause 9.
4.5.3 Mapping of logical channels onto physical channels
Two types of physical channdls are defined:
- the Traffic Physical channd (TP) carrying mainly traffic channels; and

- the Control Physical channel (CP) carrying exclusively the control channd. One CP channel is defined asthe
MCCH, the others are called Extended Control Channd (ECCH). The Radio Frequency (RF) carrier containing
the MCCH is cdled themain carrier.

The mapping of the logical channels onto the physical channels, according to the mode of operation, is defined in
clause 9.

4.6 Coding, interleaving and scrambling

The coding, interleaving and scrambling schemes associated with each logical channel shall be as specified in clause 8.

4.7 Modulation

The modulation scheme is Tv4-shifted Differential Quaternary Phase Shift Keying (174-DQPSK) with root-raised cosine
modulation filter and arall-off factor of 0,35. The modulation rate is 36 kbit/s. This schemeis specified in detail in
clause 5.

4.8 Transmission and reception

The modulated stream is transmitted on a RF carrier.

The specific RF channels, together with the requirements on the transmitter and the receiver characteristics are specified
in clause 6.

For Base Stations (BSs) and M Ss, power classes are defined in clause 6.

4.9 Other radio-related functions

Transmission involves other functions. These functions, which may necessitate the handling of specific protocols
between BS and M S, are the radio subsystem synchronization, and the radio subsystem link control.

The synchronization incorporates:

- frequency and time acquisition by the receiver;

- adjustment of the timebase of the MSs.
The requirements on synchronization are specified in clause 7.
Theradio link control adaptive power control:

- thisfunction adjusts the RF transmit power, in order to ensure that the required quality of transmission is
achieved with the least possible radiated power.
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Thisfunction is managed by the MS during the initial access, and by the MS or BS during operational use.

Thisfunction is provided for battery saving and reduction of interference levels.

4.10 Performance

Under typical urban fading conditions (i.e. multipath delays no greater than 5 ps), the quality threshold for full-rate
speech isreached at a C/l . (co-channd interference) value of 19 dB, and the dynamic reference sensitivity level is

-106 dBm for BSs and -103 dBm for mobile equipment. Details of performance requirementsin various channel
conditions are given in clause 6.

4.11 TETRA modes of operation

The TETRA modes of operation which are supported by the present document and which impact on theradio
descriptions are:

- trangmission modes:
- Downlink Continuous Transmission (D-CT) mode:

- the D-CT mode is mandatory for MSs, i.e. such equipment shall be ableto interwork with aTETRA BS
that would bein the D-CT mode.

- Downlink Carrier Timesharing Transmission (D-CTT) mode;
- Downlink Main Control Channel Timesharing Transmission (D-MCCTT) mode;
- Multiple Sot Transmission (MST) mode.
- control modes:
- Norma Control Mode(NCM):
- the NC mode ismandatory for all TETRA equipment.
- Minimum Control Mode (MCM):
- the MC modeis mandatory only for the MSs.

In thefollowing clauses, each of the above modes of operations are defined.
4.11.1 Transmission modes

411.1.1 D-CT mode

In the D-CT mode, the BS aways uses the continuous downlink bursts. The transmission is continuous on the main
carrier. On the other carriers discontinuous transmission is allowed but is transparent for the M Ss.

4.11.1.2 D-CTT mode

Inthe D-CTT mode, a carrier frequency may be shared by several cells, each of its4 physical channes being allocated
independently to these cells. The BS uses the discontinuous downlink bursts.

4.11.1.3 D-MCCTT mode

In the D-MCCTT mode, the MCCH is shared by several cells, each of its frames being alocated independently to these
cells. The BS uses the discontinuous downlink burst.
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411.1.4 U-MST mode

In the MST mode, two to four physical channels are used for the same communication. Thisisused for exampleto
increase the data transmission rate or to mix voice and data

4.11.2 Control modes

411.2.1 NCM

The NCM providesthe TETRA services with full performance. It requires the assignment of one MCCH.

4.11.2.2 MC mode

The MC mode provides the TETRA services with reduced performance. In the MC mode, all physical channds of each
RF carrier should be devoted to traffic.

5 Modulation

5.1 Introduction

The following clauses apply to the baseband part of the transmitter.

5.2 Modulation type

The modulation used shall be 174-shifted Differential Quaternary Phase Shift Keying (174-DQPSK).

53 Modulation rate
The modulation rate shal be 36 kbit/s.

54 Modulation symbol definition

B(m) denotes the modulation bit of a sequence to be transmitted, where misthe bit number. The sequence of
modulation bits shall be mapped onto a sequence of modulation symbols Sk), where k is the corresponding symbol
number.

The modulation symbol S(k) shall result from a differential encoding. This meansthat S(k) shall be obtained by
applying a phase transition D ¢{k) to the previous modulation symbol Sk-1), hence, in complex notation:

S(k) = S(k -1)exp(jDgk))

S(0) =1 )

The above expression for §k) corresponds to the continuous transmission of modulation symbols carried by an arbitrary
number of bursts. The symbol S0) is the symbol before the first symbol of the first burst and shall be transmitted asa
phase reference.

The phase transition D ¢{k) shall be related to the modulation bits as shown in table 1 and figure 3.
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Table 1: Phase transitions

B(2k-1) B(2k) De(k)
1 1 -314
0 1 +3174
0 0 +174
1 0 -74

Im
T2
3m/4 /4 Sk
Re
T 0
-3m/4 -4
-T2

Figure 3: Modulation symbol constellation and possible transitions

The complex modulation symbol (k) shall take one of the eight values exp(j n774), wheren = 2, 4, 6, 8 for even k and
n=1, 3,5, 7 for odd k. The constellation of the modulation symbols and the possible transitions between them are as
shown in figure 3.

5.5 Modulated signal definition
The modulated signal, at carrier frequency fc, shall be given by:

M(t) = Re{s(t)exp(j(Zn‘ct + %))}

@)
Where:
- @ isan arbitrary phase;
- S(t) is the complex envel ope of the modulated signal defined as:
K
s(t) = = S()alt -t)
k=0 )
Where:

- Kisthe maximum number of symbals;
- Tisthe symbol duration;
-t = KT isthe symbal time corresponding to modulation symbol Sk);

- g(t) istheideal symbol waveform, obtained by the inverse Fourier transform of a squareroot raised cosine
spectrum G(f), defined as follows:

G(f) =1 for f| < (@1-a)/2T
G(f) = \/0-5(1 ~sin(r(2fiT ~1)/2a)) o (L-a)/2T <ff| < +a)/eT
G(f)=0 for fl=(1+a)/2T ()
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Where a istherall-off factor, which determines the width of the transmission band at a given symbol rate. The value of
a shall be 0,35. For practical implementation, atime limited windowed version of g(t), designed under the constraints
given by the specified modulation accuracy and adjacent channel attenuation may be applied.

5.6 Modulation filter definition

The ideal modulation filter shall be alinear phase filter which is defined by the magnitude of its frequency response
[HBI = G().

5.7 Modulation block diagram

A block diagram of the modulation process is shown on figure 4. This diagram is for explanatory purposes and does not
prescribe a specific implementation. The modulation filter excited by the complex Dirac impul se function (k) Xt-ty)
ideally has an impul se response g(t).

B(m) phase Df (K) | modulation | S®d(t-t) _ s(t) M(t)
—\| transition symbol moqlulatlon frequer!cy %
generation generation filter translation
\ / \ /
V V
differential encoding modulation

Figure 4: Block diagram of the modulation process

6 Radio transmission and reception

6.1 Introduction

This clause defines the requirements for the MS and the BS transceiver of the TETRA V+D system. This clauseis
applicableto TETRA systems operating at radio frequencies of 300 MHz to 1 GHz.

NOTE: Thevalues specified in this clause are based on calculations, simulations, or existing standards. It is,
therefore, essential that these values are confirmed during the validation phase. The values for the carrier
number are defined in clause 21.

6.2 Frequency bands and channel arrangement

When used in dedicated TETRA frequency bands, TETRA MSs shall transmit in the TETRA uplink frequency band,
and TETRA BSsshall tranamit in the TETRA downlink frequency band. The uplink and downlink frequency bands are
of equal width. Their edges shall be as follows:

Fup, min — Fup, max (MH2): mobile transmit, base receive;
- Faw, min — Faw, max (MH2): base transmit, mobile receive.

The TETRA RF carrier separation shall be 25 kHz. In order to ensure compliance with the radio regul ations outside the
band, a guard band may be needed at each side of both uplink and downlink bands.

The centre frequencies of downlink RF carriers, Fgoun ¢ shall be given by the value of downlink carrier frequency
defined in clause 21, the corresponding centre frequency of uplink RF carriers, Fyp ¢, shall be given by:

I:up,c = Fdown,c -D (6)
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When a TETRA system is operated in frequency bands used for analogue Private Mobile Radio (PMR), the uplink and
downlink transmit and receive centre frequencies and the duplex spacing (D) will be allocated by the National
Regulatory Administration (NRA).

In all frequency bands, the TETRA stations shall use a fixed duplex spacing D.

6.3 Reference test planes

For the purposes of testing, al TETRA stations shall have at |east one antenna connector as specified by the
manufacturer.

The base station equipment may include, at the discretion of the manufacturer, some or all of the optional items shown
in figure 5 if they are necessary to meet the requirements of the present document, with the antenna connection(s) at
Points 1T, 1R or 2. The equipment must comply with the present document at the antenna connector(s) specified.

In the case of equipment comprising several transmitters, only one tranamitter shall be transmitting during all
measurements, except for measuring intermodul ation attenuation.

T
.o rTTT T TS T T T T T T T T T T T —m— T T T |
|
C LT
Tx !
. | 1
) I combiner | I
| | | |
: | | | |
. | | |
| | |
CEN— T ‘ |
. | N | !
o Optional ! .
’ | | | | | :
B il [ Duplex 2 to/from antenna or
. [E— . .
j‘ filter | base station or base site
‘r - : (optional) : . combiner network
— Rl : Lo |
' |
: |
. P —m = ————t === == |
. | : |
| |
. R2 Rx L
— | ‘
. | splitter 1R .
: : : : © 1T = antenna connector of Tx
. | | .
: ! R | -1 R =antenna connector of Rx
’ N Optional ! ’
. : . 2 =antenna connector of transceiver
|
|

with duplexer (optional)

Figure 5: Reference interconnection of transmitters and receivers at BS

6.4 Transmitter characteristics

6.4.1 Output power

In thefollowing clauses, power is defined as the average power, measured through the square root raised cosine filter
defined in clause 5 over the useful part of the burst as defined in clause 9.

The power at which MSs or BSs may operate are specified in the following clauses.
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6.4.1.1 BS

The BS transmitter nominal power shall be as defined in table 2 according to its power class.

Table 2: Nominal power of BS transmitters

Power class Nominal power per carrier
1(40W) 46 dBm
2(25W) 44 dBm
3(15wW) 42 dBm
4 (10W) 40 dBm
5(6,3W) 38 dBm

6 (4W) 36 dBm
7(25W) 34 dBm
8(1L6W) 32 dBm

9(1wW) 30 dBm
10 (0,6 W) 28 dBm

6.4.1.2 MS

The MSnominal power shall be as defined in table 3 according to its power class.

Table 3: Nominal power of MS transmitters

Power class Nominal power
1(30W) 45 dBm
1L (17,5W) 42,5 dBm
2 (10W) 40 dBm
2L (5,6 W) 37,5dBm
3(3W) 35 dBm
3L (1,8W) 32,5dBm
4(1W) 30 dBm
4L (0,56 W) 27,5dBm

The different power level s needed for adaptive power control (see clause 10) shall have the values as defined in table 4,
starting from the minimum power control level of 15 dBm (step level 7) up to the nominal power level corresponding to
the class of the particular MS as stated in table 3.

Table 4: Nominal MS power control levels

Step level Power
45 dBm
40 dBm
35 dBm
30 dBm
25 dBm
20 dBm
15 dBm

N[O~ WIN[F-

6.4.2 Unwanted conducted emissions

6.4.2.1 Definitions

Unwanted emissions are defined as conducted emissions at frequencies or time intervals outside the allocated channd.
The specified limits shall be met under realistic conditions, for instance under varying antennamismatch. Unless
otherwise stated, unwanted emissions are specified for an equipment in the active tranamit (act Tx) state, i.e. whenever
this equipment transmits bursts, or whenever it ramps-up/linearizes or ramps-down. The non-active transmit (nonact Tx
stateis a state occurring during two timeslot durations (approximately 28 ms) before and after any active tranamit sate.
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Tx level

act Tx

nonact Tx nonact Tx

(Lmin) —

2 slots non-Tx

time

Figure 6: Schematic presentation of transmitter states

An equipment is said to be in the non-transmit (non-Tx) state whenever it is not in the active or non-active transmit state
(refer to figure 6).

6.4.2.2 Unwanted emissions close to the carrier

The emissions in the following clauses shall be measured through the square root raised cosinefilter with aroll-off
factor of 0,35, as defined in clause 5.

Measurements shall be done at the nominal centre frequency and at the frequency offsets specified in table 5. When
applicable, relative measurements (dBc) shall refer to the level measured at the nominal centre frequency.

6.4.2.2.1 Emission during the useful part of the burst

Thelevels given in tables 5a and 5b shall not be exceeded at the listed frequency offsets from the nominal carrier
frequency.

Table 5a: Maximum adjacent power levels for frequencies below 700MHz

Frequency offset

Max. level for
MS power classes 4

Max. level for other
power classes

and 4L
25 kHz -55 dBc -60 dBc
50 kHz -70 dBc -70 dBc
75 kHz -70 dBc -70 dBc

In any case, no requirement in excess of -36 dBm shall apply.

Table 5b: Maximum adjacent power levels for frequencies above 700MHz

Frequency offset Max. level
25 kHz -55 dBc
50 kHz -65 dBc
75 kHz -65 dBc (note)

NOTE: A level of -70 dBc shall apply for BS
Power Classes 1, 2 and 3 and for MS

Power Classes 1 and 1L.

In any case, no requirement in excess of —36 dBm shall apply.

The specifications assume that the centre frequency is at the above listed frequency offsets from the nominal carrier
frequency. The measured values shall be averaged over the useful part of the burst (see clause 9). The scrambled bits
shall have a pseudo-random distribution from burst to burst.
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6.4.2.2.2 Emission during the switching transients

At the frequency offset from the nominal carrier frequency given below, peak power measurements shall be done,
covering at least the ramp-up period and the ramp-down period (figure 7, periods t1 and t3) (see clause 6.4.5 for
definition of t1 and t3).

The maximum hold level of -45 dBc for MS Power Classes 4 and 4L and -50 dBc for other Power Classes at a
frequency offset of 25 kHz shall not be exceeded. This requirement does not apply to linearization channels.

In any case no requirement in excess of -36 dBm shal apply.

6.4.2.3 Unwanted emissions far from the carrier

These unwanted emissions are emissions (discrete, wideband noise, modulated or un-modulated) occurring at offsets of
equal to, or greater than, 100 kHz from the carrier frequency, measured in the frequency range 9 kHz to 4 GHz.

a) Discrete spurious:

- the maximum allowed power for each spurious emission shall be less than -36 dBm measured in 100 kHz
bandwidth in the frequency range 9 kHz to 1 GHz and -30 dBm measured in 1 MHz bandwidth in the
frequency range 1 GHz to 4 GHz (1 GHz to 12,75 GHz for equipment capable of operating at frequencies
above 470 MHz). Specific measurement method are required both when measuring within +/- f,, of carrier
frequency, due to the presence of wideband noise, and in the lower part of the spectrum.

b) Wideband noise:

- thewideband noise levels, measured through the modulation filter defined in clause 5.6 should not exceed the
limits shown in tables 6a and 6b, for the nominal power levels as stated, and at the listed offsets from the
nominal carrier frequency. The requirements apply symmetrically to both sdes of the transmitter band.

Table 6a: Wideband noise limits for frequencies below 700 MHz

Frequency offset Maximum wideband noise level

MS Nominal power
level <1 W (class 4)

MS Nominal power
level =1,8 Wor 3W
(class 3L or 3)

MS Nominal power
level 2
5,6 W (class 2L)
BS all classes

100 KHz — 250 kHz -75 dBc -78 dBc -80 dBc
250 kHz — 500 kHz -80 dBc -83 dBc -85 dBc
500 kHz — frp -80 dBc -85 dBc -90 dBc
>t -100 dBc -100 dBc -100 dBc

NOTE:

frp denotes the frequency offset corresponding to the near edge of the receive band or 5 MHz
(10 MHz for frequencies above 520 MHz) whichever is greater.

Table 6b: Wideband noise limits for frequencies above 700MHz

Frequency offset

Maximum wideband noise level

MS Nominal power level
<1W(class 4)

MS Nominal power levels
from 1.8 W to
10 W and BS Nominal
power levels < 10 W

MS and BS Nominal power
levels from 15 W to 40 W

whichever is greater.

100kHz - 250kHz -74 dBc -74 dBc -80 dBc
250kHz - 500kHz -80 dBc -80 dBc -85 dBc
500kHz - fyp -80 dBc -85 dBc -90 dBc
> iy -100 dBc -100 dBc -100 dBc

NOTE: fy denotes the frequency offset corresponding to the near edge of the received band or 10 MHz

All levelsin tables 6a and 6b are expressed in dBc relative to the actual transmitted power level, and in any case no
limit tighter than -55 dBm for offsets < f,, or -70 dBm for offsets > f,, shall apply.
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6.4.2.4 Unwanted emissions during the CLCH and BLCH

The following emissions shall be measured through a squareroot raised cosine filter with arall-off factor of 0,35 as
defined in clause 5.

The sum of the time periods during which the pesk power, at afrequency offset of +25 kHz during the BLCH/CLCH, is
above -45 dBc shall not exceed 1ms. This peak power shall never exceed -30 dBc.

NOTE: 0 dBcreferstothe transmit power during normal operation after the CLCH or BLCH.

6.4.2.5 Unwanted emissions in the non-transmit state

The specifications of clause 6.5.4.2 apply.

6.4.3 Unwanted radiated emissions

Unwanted radiated emissions are emissions (whether modulated or un-modulated) radiated by the cabinet and structure
of the equipment (MSor BS). Thisisalso known as cabinet radiation.

Thelimitsgiven in clause 6.4.2.3 shall apply for frequencies between 30 MHz and 4 GHz only.

6.4.4 RF tolerance

The RF tolerance for BSs and MSsis defined in clause 7.

6.4.5 RF Output power time mask

The transmit level versus time mask for TETRA station transmission is shown in figure 7. For the time mask the power
level of O dBc refersto the output power level of the TETRA station under consideration.

Tx level
(dBc)
+ 6 ,,7/ ‘ ,,,,,,, / / ,,,,,, L ________
+3 .4 TR -/ ARREE—. 777777
o | 1 1
L (/77 j ,,,,,,,,,,,,,,,,,,,, L ,,,,, Yi744444474
min

time

Symbol time of SNO symbol time of SNmax

Figure 7: Transmit level versus time mask
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Table 7: Transmit level versus time mask symbol durations (re figure 7)

Burst Type t1 to t3
Control uplink 16 103 15
Linearization uplink 119 0 15
Linearization downlink 107 0 0
Normal uplink 16 231 (note) 15
Discontinuous downlink 7 246 (note) 7
Continuous downlink Unspecified Unspecified Unspecified
NOTE: Inthe case of single slot transmission.

Whenever bursts are consecutively transmitted by the same TETRA station on the same frequency, the transmit level
versus time mask applies at the beginning of the transmission of the first burst and at the end of the transmission of the
last burst.

The symbol numbersreferred to as SNO and SNmax are defined in clause 9. Thetiming of the transmitted burstsis
specified in clause 7 The time periods ty, to and t3, whose durations are stated in table 7, are defined in the following
way:

- thetimety startsat the beginning of the ramp-up of the first burst, and expires just before the symbol time of
SNO;

- thetimet, starts at the symbal time of SNO of thefirst burst and finishes at the symbol time of SNmax of the last
burst;

- thetimets startsjust after the symbol time of SNmax of the last burst and finishes at the end of the ramp-down.

In this clause, the specifications of clauses 6.4.1 and 6.6.1 shall apply during the time t,. The output power shall be
measured through the square root raised cosine filter with aroll off factor of 0,35 as defined in clause 5.

6.45.1 BS

The BS output power shall be at the nomina level, as specified in clause 6.4.1.1. Power control shall not be applied to
the downlink transmissions.

In the non-active transmit state the specification Ly, = -40 dBc shall apply.

The peak transmit power during BLCH shall not exceed +6 dBc.

6.4.5.2 MS

The M S output power shall be able to be reduced to levels defined in table 4, down to a minimum level of 15 dBm. The
power levels that can be achieved, according to the class of the M S, are detailed in clause 6.4.1.2.

During the non-active tranamit state the specification Ly = -70 dBc or Ly = -36 dBm, whichever is greater, shall
apply.
6.4.6 Transmitter intermodulation attenuation

6.4.6.1 Definition

The intermodulation attenuation is the ratio of the power level of the wanted signal to the power level of an
intermodulation component. It isameasure of the capability of the transmitter to inhibit the generation of signalsinits
non-linear el ements caused by the presence of the useful carrier and an interfering signal reaching the tranamitter viaits
antenna.
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6.4.6.2 BS

The intermodulation attenuation of the BS equipment shall be at least 70 dB for any intermodulation component when
measured in a 30 kHz bandwidth. The interfering signal shall be unmodulated and have a frequency offset of at least
500 kHz from the carrier frequency. The power level of the interfering signal shall be 30 dB below the power level of
the modulated output signal from the transmitter under test. If the intermodulation attenuation is achieved by additional,
internal or external, isolating devices they shall be included in the measurements.

However in the case of BS equipment with only one transmitter and which isnot intended to be collocated with other
radio equipment operating in the same frequency band, an intermodulation attenuation of at least 40 dB shall be
sufficient.

In any case no requirement more stringent than —36 dBm shall apply to intermodul ation components.

All power levels stated in the cases above refer to the antenna connector of the BS described in clause 6.3.

6.4.6.3 MS
In an MS, intermodulation may be caused when operating transmittersin the close vicinity of each other.

For an MStransmitter operating at the nominal power defined by its class, the intermodul ation attenuation shall be at
least 60 dB for any intermodulation component when measured in 30 kHz bandwidth. The interfering signal shall be
unmodul ated and have a frequency offset of at least 500 kHz from the carrier frequency. The power level of the
interfering signal shall be 50 dB below the power level of the modulated output signal from the transmitter under test.
6.4.7 Intra-BS intermodulation requirements

In aBS, intermodulation may be caused by combining several transmitters and carriersto feed a single antenna.

For dl transmitters of asingle TETRA BS, the power of any intermodulation components, when measured in a 30 kHz
bandwidth, shall not exceed -60 dBc in the relevant downlink frequency band. In any case no requirement in excess of
-36 dBm shall apply.

NOTE: Thevalueof -60 dBc refersto the carrier power of the tranamitter with the highest output power
measured at the antenna connector of the BS described in clause 6.3.

In the case where the performanceis achieved by additional internal or external isolating devices (such as circulators)
they shall be supplied at the time of conformance testing and shall be used for measurements.

6.5 Receiver characteristics

In this clause, the levels of the test signals are given in terms of power levels (dBm) at the antenna connector of the
receiver. For the definition of power level refer to clause 6.4.1.

Sources of test signas shall be connected in such away that the impedance presented to the receiver input isa50 Q
non-reactive impedance.

Thisrequirement shall be met irrespective of whether one or more signals using a combining network are applied to the
receiver simultaneoudy.

Static propagation conditions are assumed in all cases, for both wanted and unwanted signals.
6.5.1 Blocking characteristics

6.5.1.1 Definition
Blocking is ameasure of the capahility of the receiver to receive a modulated wanted input signal in the presence of an

unwanted unmodulated input signal on frequencies other than those of the spurious responses or the adjacent channels,
without this unwanted input signal causing a degradation of the performance of thereceiver beyond a specified limit.
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6.5.1.2 Specification

The blocking performance specification given in table 8 shall apply at all frequencies except those at which spurious
responses occur (see clause 6.5.2).

Table 8: Blocking levels of the receiver

Offset from nominal Rx freq. Level of interfering signal
50 kHz to 100 kHz -40 dBm
100 kHz to 200 kHz -35dBm
200 kHz to 500 kHz -30 dBm
> 500 kHz -25 dBm

The static reference sensitivity performance as specified in clause 6.6.2.4 shall be met when the following sgnalsare
simultaneously input to the receiver:

- awanted sgna at thenominal receive frequency f,, 3 dB above the static reference sensitivity level as specified
in clause 6.6.2.4;

- acontinuous sine wave signal at a frequency offset from f, and level as defined in table 8.
6.5.2 Spurious response rejection

6.5.2.1 Definition

Spurious response rejection is ameasure of the capability of areceiver to receive a wanted modulated signa without
exceeding a given degradation due to the presence of an unwanted un-modulated signal at any other frequency at which
aresponseisobtained, i.e for which the blocking limit is not met.

6.5.2.2 Specification

a) The dtatic reference sensitivity performance as specified in clause 6.6.2.4 shall be met when the following signals
are simultaneoudy applied to the receiver:

- awanted sgnal at nominal receive frequency f,, 3 dB above the static reference sensitivity level as specified in
clause 6.6.2.4;

- acontinuous sine wave signal with any offset from nomina Rx frequency = 50 kHz at alevel of -45 dBm.

b) Thenumber of frequencies within alimited frequency range, defined below, at which the blocking specification of
clause 6.5.1.2 isnot met shall not exceed 0,05 x (number of frequency channelsin the limited frequency range).

The limited frequency rangeis defined as the frequency of the local oscillator signal fg applied to the first mixer of the
receiver plus or minusthe sum of the intermediate frequencies (fi1,.....fi,) and ahaf of the switching range (sr) of the
receiver.

Hence the frequency f| of thelimited frequency rangeis.
n n
fio = Tfj =S4 <fi <fig + Sf; +57/
= = (7)

Wherereceiver switching range (sr) is the maximum frequency range over which the receiver can be operated without
reprogramming or realignment as declared by the manufacturer.
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6.5.3 Intermodulation response rejection

6.5.3.1 Definition

Intermodul ation response rejection isameasure of the capability of the receiver to receive a wanted modul ated signal
without exceeding a given degradation due to the presence of two or more unwanted signals with a specific frequency
relationship to the wanted signa frequency as defined in ETS 300 113 [8].

6.5.3.2 Specification

The static reference sensitivity performance as specified in clause 6.6.2.4 shall be met when the following sgnalsare
simultaneously input to the receiver:

- awanted sgnal at thenominal receive frequency f,, 3 dB above the static reference sensitivity levd;
- acontinuous sine wave signal at frequency f; and with alevel of -47 dBm;
- apseudo-random sequence TETRA modulating asignal at frequency f,, with alevel of -47 dBm, such that f, = 2
f,—f, and | fo- fll = 200 kHz.
6.5.4 Unwanted conducted emissions

6.54.1 Definition

Unwanted emissions from the equi pment when in reception are defined as conducted emissions at any frequency, when
the equipment isin the non-transmit state.

6.5.4.2 Specification

The peak power emitted by the equipment shall not exceed -57 dBm at frequencies between 9 kHz and 1 GHz, as
measured in a bandwidth of 100 kHz.

For equipment only capable of operating below 470 MHz the power emitted by the equipment shall not exceed -47 dBm
from 1 GHz to 4 GHz, as measured in a bandwidth of 1 MHz.

For equipment capable of operating above 470 MHz the power emitted by the equipment shall not exceed -47 dBm
from 1 GHz to 12,75 GHz, as measured in a bandwidth of 1 MHz.
6.5.5 Unwanted radiated emissions

Unwanted radiated emissions are emissions radiated by the cabinet and structure of the equipment (MS or BS) in the
non-TX state. Thisisaso known as cabinet radiation.

Thelimits given in clause 6.5.4.2 shall apply for frequencies between 30 MHz and 4 GHz only.

6.6 Transmitter/receiver performance

Clause 6.6.1 specifies the modulation accuracy requirement, by setting limits on the Root Mean Square (RMS) error
between the actual transmitted signal waveform and the ideal signal waveform. Clause 6.6.2 specifies the receiver
performance, assuming that transmit errors do not occur. Clause 6.6.3 specifies all the propagation models that are
defined in the present document.
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6.6.1 Modulation accuracy

The specified requirement is vector error magnitude; this does not only take into account modulation filtering linear
distortion (amplitude and phase) or modulator impairments (quadrature offset, phase and linear amplitude errorsin the
modulation symbol constellation) but is a measure of the whole transmitter quality. It also takes into account local
oscillator phase noisg, filter distortion, and non-linearity of amplifiers. Vector error magnitude shall be specified at
symbol time (see clause 6.6.1.2) and the vector error magnitude requirement shall be fulfilled by the TETRA equipment
with maximum and with minimum power levels (as defined in clause 6.4.1).

6.6.1.1 Ideal case

The modulation symbol s(t) transmitted by an ideal transmitter having afilter impulse response g(t) is defined in
clause 5.

g’ (-t)|

Let Z(k) denote the output of an ideal receive filter with impulse response ( )|t—tk .Theideal transmit and receive
filtersin cascade form araised cosine Nyquist filter, having a symbol waveform going through zero at symbol duration
intervals, so thereis no inter-symbol interference at any instant t = t,, wherety is the symbol time corresponding to the

k-th symbol (as defined in clause 5).

In this case, the output of an ideal receivefilter at any instant ty, simulated by an ideal transmitter, will be equal to the
k-th modulation symbol Sk):

Z(k) = S(t)DQ*(‘t)L:tk = S(K) G)

In this clause, the numbering of the modulation symbols used is the one defined in clause 9.

6.6.1.2 Vector error magnitude requirement at symbol time

Let Z(k) be the output produced by observing the real transmitter through theideal receive filter at symboal time ty. Z(k)
ismoddled as:

z(k) = {C, +[s(k) +E(K)]} ;W (k) ©

Where:

- E(K) isthe vector error of modulation symbol SK);

- WI(K) = exp(jk@) accounts for a frequency offset giving © radians per symbol phase rotation due to transmitter
frequency inaccuracy (see clause 7). The possible amplitude variations shall be integrated in the vector error;

- Cpisacomplex constant characterizing theresidual carrier;
- Cyisacomplex constant representing the output amplitude and initial phase of the transmitter.
The magnitude of Cg shall be lessthan 5 % of the magnitude of Sk). Thetask of thetest receiver isthen to:
- estimate the symbol time for processing the receive part;
- estimate the values of Cg, C; and ©. Theresulting estimates shall be denoted by Cy', C; ' and O’respectively;

- perform anormalization of the modulation symbol Z(k) accordingly. The modulation symbol that results from
this normalization shall be denoted by Z(K):

z'(k) = [Z(k) exp(-ik9’)/cll} -Gy (10)
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With the above notations, the Sum Square Vector Error (SSVE) is defined as:
SN max 2
SSVE= 3 | Z'(k)-S(K) |
k=1 (12)
Where SNmax is the number of symbolsin the burst.

The RMS vector error isthen computed as the square root of the sum-square vector error divided by the number of

symboalsin the burst:
RMSVE = ISSVE
MSV /SN max (12)

The RMS vector error in any burst shall be lessthan 0,1.

The peak vector error magnitude |Z (K)-S(k)| shall be less than 0,3 for any symboal.

6.6.2 Receiver performance

This clause specifies the minimum required receiver performance in terms of Bit Error Ratio (BER), Message Erasure
Rate (MER) or Probability of Undetected Erroneous Message (PUEM) (whichever is appropriate), taking into account
that transmitter errors do not occur, and that the transmitter shall be tested separately (see clause 6.6.1).

In this clause, the levels of the test signals are given in terms of power levels (dBm) at the antenna connector of the
receiver. For the definition of power leve refer to clause 6.4.1.

Three equipment classes are specified, distinguishing their intended operating environments and testing conditions. The
classes have preferred operating conditions, as follows:

- ClassB: equipment is optimized for usein built-up and urban areas. The specification guarantees good
performance at the reference sengtivity and interference level in static and TU50 conditions, but not in extreme
propagation conditions (hilly terrain);

- ClassA: equipment is optimized for usein urban areas and in areas with hilly or mountainous terrain. It is
resilient to extreme propagation conditions (hilly terrain) and is specified in static, TU50 and HT 200 conditions;

- ClassE: equipment comprises an equalizer and is specified in static, TU50, HT200 (PACQ only) and EQ200
conditions. It isnot applicable to BS equipment.
6.6.2.1 Nominal error rates

This clause describes the transmission requirementsin termsof error ratiosin nominal conditionsi.e. without
interference and with an input level of -85 dBm. The relevant propagation conditions are given in clause 6.6.3.

Under the following propagation conditions, the BER of the non-protected hits, equivalent to the TCH/7,2 shall have
thelimitsgiven in table 9.

Table 9: Nominal error rates

Propagation model BER Equipment class
STATIC 0,01% A B, E
TUS50 0,40% A B, E
HT200 3,00% A
EQ200 2,00% E

This performance shall be maintained up to -40 dBm input level for the satic conditions, and multipath conditions.
Furthermore, for static conditions, a BER of < 0,1 % shall be maintained up to -20 dBm.
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6.6.2.2 Dynamic reference sensitivity performance

The minimum required dynamic reference senstivity performance is specified according to the logical channd, the
propagation condition and the receiver class at the dynamic reference senditivity level. The dynamic reference
sensitivity level shall be:

- forMS. -103dBm;
- forBS: -106 dBm.

Tables 10 and 11 give the maximum permissible receiver MER or BER at dynamic reference sensitivity performance
for TUS0, HT200 or EQ200 propagation conditions. For BSCH, SCH/HD, SCH/HU, SCH/F and BNCH, a

PUEM < 0,001 % shall be achieved at the dynamic reference sensitivity level. For AACH, a PUEM < 0,01 % shall be
achieved at the dynamic reference sengitivity level.

6.6.2.2.1 BS receiver performance

Table 10: Maximum permissible BS receiver MER or BER at dynamic reference sensitivity level

Class A Class B
Logical channel propagation condition propagation
condition
TUS50 HT200 TU50
SCH/HU MER 8% 9.5% 8%
SCH/F MER 11% 11% 8%
TCH/7,2 BER 2,5% 4% 2,2%
TCH/4,8 N=1 BER 4% 4% 2%
TCH/4,8 N=4 BER 1,2% 4% 0,4%
TCH/4,8 N=8 BER 0,4% 4% 0,06%
TCH/2,4 N=1 BER 1,2% 1,3% 0,35%
TCH/2,4 N=4 BER 0,02% 0,3% 0,01%
TCH/2,4 N=8 BER 0,01% 0,15% 0,01%
STCH MER 9% 11% 8%
NOTE: N gives the interleaving depth in number of blocks (see clause 8).

6.6.2.2.2 MS receiver performance

Table 11: Maximum permissible MS receiver MER or BER at dynamic reference sensitivity level

Continuous downlink mode Discontinuous downlink
mode prop.
propagation condition propagation condition cond.
TUS50 HT200 EQ200 TUS50 HT200 TUS0
Logical channel Class A,E | Class A Class E Class A Class A Class B
AACH MER 10% 17% 16% 10% 17% 11%
BSCH MER 8% 11% 22% 8% 11% 8%
SCH/HD MER 8% 11% 21% 9% 11% 8%
BNCH MER 8% 11% 21% 9% 11% 8%
SCH/F MER 8% 11% 22% 11% 11% 8%
TCH/7,2 BER 2,5% 4% 4,5% 2,5% 4% 2,2%
TCH/4,8 N=1 BER 2% 4% 6,4% 4% 4% 2%
TCH/4,8 N=4 BER 0,4% 3,3% 2, 7% 1,2% 4% 0,4%
TCH/4,8 N=8 BER 0,06% 3% 1,5% 0,4% 4% 0,06%
TCH/2,4 N=1 BER 0,35% 1,1% 0,82% 1,2% 1,3% 0,35%
TCH/2,4 N=4 BER 0,01% 0,4% 0,017% 0,02% 0,4% 0,01%
TCH/2,4 N=8 BER 0,01% 0,13% 0,01% 0,01% 0,2% 0,01%
STCH MER 8% 11% 21% 9% 11% 8%
NOTE 1: N gives the interleaving depth in number of blocks (see clause 8).
NOTE 2: Class B receiver performance are for both Continuous and Discontinuous downlink mode.
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6.6.2.3 Receiver performance at reference interference ratios

The minimum required reference interference performance (for co-channel, C/l, or adjacent channd, C/1,) is specified
according to thelogical channel, the propagation condition and thereceiver class at the reference interferenceratio. The
reference interferenceratio shal be, for BS and all types of MS:

- for co-channd interference: Cll;=19dB;
- for adjacent channd interference below 700MHz Clla=-40dB for MSand C/I; = -45 dB for BS;
- for adjacent channd interference above 700MHz Clla=-40dB.

In case of co-channel interference these specifications apply for a wanted input signal level of -85 dBm, and in case of
adjacent channel interference for awanted input signal level 3 dB above the dynamic reference sensitivity level. In any
case the interference shall be a continuous TETRA random modulated signal subjected to an independent realization of
the same propagation condition as the wanted signal.

In table 12 and table 13 the performance for TU50, HT200 or EQ200 propagation conditions is given for the reference
interference level. For BSCH, SCH/HD, SCH/HU, SCH/F, BNCH, a PUEM < 105 shall be achieved at the reference
interference level. For AACH a PUEM < 104 shall be achieved at the reference interference level.

6.6.2.3.1 BS receiver performance

Table 12: Maximum permissible BS receiver MER or BER at reference interference level

Class A Class B
Logical channel propagation condition propagation
condition
TU50 HT200 TU50
SCH/HU MER 6,5 % 9,5% 6,5 %
SCH/F MER 6 % 9.2% 6 %
TCH/7,2 BER 2% 37% 2%
TCH/4,8 N=1 BER 4% 4% 2%
TCH/4,8 N=4 BER 12% 4% 0,4 %
TCH/4,8 N=8 BER 0,4 % 4% 0,06 %
TCH/2,4 N=1 BER 12% 1,3% 0,35 %
TCH/2,4 N=4 BER 0,02 % 0,3 % 0,01 %
TCH/2,4 N=8 BER 0,01 % 0,15 % 0,01 %
STCH MER 7% 9,2 % 7%
NOTE: N gives the interleaving depth in number of blocks (see clause 8).
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6.6.2.3.2 MS receiver performance

Table 13: Maximum permissible MS receiver MER or BER at reference interference level

Continuous downlink mode Discontinuous downlink
mode prop.
propagation condition propagation condition cond.
TUS50 HT200 EQ200 TUS50 HT200 TUS50
Logical channel Class A,E [ Class A Class E Class A Class A Class B
AACH MER 9% 16% 14% 9% 16% 9%
BSCH MER 6% 10% 20% 6% 10% 6%
SCH/HD MER 7% 9,2% 20% 7% 9,2% 7%
BNCH MER 7% 9,2% 20% 7% 9,2% 7%
SCH/F MER 6,5% 9,2% 20% 6,5% 7,5% 6,5%
TCH/7,2 BER 2% 3,8% 4,2% 2% 3,8% 2%
TCH/4,8 N=1 BER 2% 4% 6,2% 4% 4% 2%
TCH/4,8 N=4 BER 0,4% 3,3% 2,5% 1,2% 4% 0,4%
TCH/4,8 N=8 BER 0,06% 3% 1,2% 0,4% 4% 0,06%
TCH/2,4 N=1 BER 0,35% 1,1% 0,84% 1,2% 1,3% 0,35%
TCH/2,4 N=4 BER 0,01% 0,4% 0,01% 0,02% 0,4% 0,01%
TCH/2,4 N=8 BER 0,01% 0,13% 0,01% 0,01% 0,2% 0,01%
STCH MER 7% 9,2% 20% 7% 9,2% 7%
NOTE 1: N gives the interleaving depth in number of blocks (see clause 8).
NOTE 2: Class B receiver performance are for both Continuous and Discontinuous downlink mode.

6.6.2.4 Static reference sensitivity performance

The minimum required static reference sensitivity performance is specified according to the logical channd and the
receiver class at the static reference sensitivity level. The static reference sengitivity level shall be:

- for MS -112 dBm;
- for BS: -115 dBm.

Table 14 and table 15 give the minimum required reference sensitivity performance. For BSCH, SCH/HD, SCH/HU,
SCH/F, BNCH, a PUEM < 0,001% shall be achieved at the static reference sensitivity level. For AACH
a PUEM < 0,01% shdll be achieved at the static reference sensitivity level.

6.6.2.4.1 BS receiver performance

Table 14: Maximum permissible BS receiver MER or BER at static reference sensitivity level

Logical channel Class A Class B
SCH/HU MER 3% 3%
SCH/F MER 10% 10%
TCH/7,2 BER 3% 4%
TCH/4,8 N=1 BER 3,3% 0,3%
TCH/4,8 N=4 BER 1% 0,2%
TCH/4,8 N=8 BER 0,4% 0,2%
TCH/2,4 N=1 BER 0,2% 0,01%
TCH/2,4 N=4 BER 0,01% 0,01%
TCH/2,4 N=8 BER 0,01% 0,01%
STCH MER 8% 5%
NOTE: N gives the interleaving depth in number of blocks (see clause 8).
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Table 15: Maximum permissible MS receiver MER or BER at static reference sensitivity level
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MS receiver performance
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Logical channel Continuous Discontinuous
downlink mode downlink mode
Class AE Class A Class B
AACH MER 28% 28% 38%
BSCH MER 3% 3% 3%
SCH/HD MER 2,5% 8% 5%
BNCH MER 2,5% 8% 5%
SCH/F MER 4,5% 9% 9%
TCH/7,2 BER 3,5% 3,5% 4%
TCH/4,8 N=1 BER 0,3% 2% 0,3%
TCH/4,8 N=4 BER 0,2% 0,8% 0,2%
TCH/4,8 N=8 BER 0,15% 0,4% 0,15%
TCH/2,4 N=1 BER 0,01% 0,01% 0,01%
TCH/2,4 N=4 BER 0,01% 0,01% 0,01%
TCH/2,4 N=8 BER 0,01% 0,01% 0,01%
STCH MER 2,5% 8% 5%
NOTE 1: N gives the interleaving depth in number of blocks (see clause 8).
NOTE 2: Class B receiver performance are for both Continuous and Discontinuous downlink
mode.

6.6.2.5

This clause specifies reference sensitivity performance of aMS receiver for the acquigtion of the Synchronization (sub)
Burst (SB). The performance is defined in terms of the probability PACQ of detecting a single transmitted SB and
correctly decoding its BSCH information for the condition where the MSislistening on the frequency whilethe SB is
tranamitted, and where the MS is aready frequency synchronized but not synchronized in terms of time dots.

MS receiver performance for synchronization burst acquisition

Table 16: MS receiver performance for synchronization burst acquisition

Propagation condition/eq. class TU50/class B HT200/class A, E
PACQ 0,8 0,8
This specification applies for continuous and discontinuous downlink mode.

NOTE:

6.6.3

The following clauses contains all necessary information on the propagation modelsthat are referred to in the present
document.

Propagation conditions

6.6.3.1

Radio wave propagation in the mohile radio environment is described by dispersive multipath caused by reflection,
diffraction and scattering. Different paths may exist between a BS and a MS due to large distant reflectors and/or
scatterers and due to scattering in the vicinity of the mobile, giving rise to anumber of partial waves arriving with
different amplitudes and delays. Since the mobile will be moving, a Doppler shift is associated with each partial wave,
depending on the mobil€'s vel ocity and the angle of incidence. The delayed and Doppler shifted partial waves interfere
at thereceiver causing frequency and time sel ective fading on the transmitted signal.

Propagation conditions - introduction

When system bandwidth and propagation path lengths are sufficiently small (which isthe case for TETRA), the
resulting frequency and time sl ective fading process may be simulated by a simplified propagation model. Such a
modd exhibits only a few discrete paths which are independently fading. For practical channel smulation, stationary
Gaussian processes with a power density spectrum equal to the classical Doppler spectrum are commonly assumed.
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Based on extensive investigations (Digital Land Mobile Radiocommunications, M. Failli (Ed.),

Final Report 14.3.1984-13.9.1988, published by European Commission, Directorate of General Telecommunication,
Information Industries and Innovation. Luxembourg. ISBN 92-825-9946-9. (1989)) some tapped delay line models
which aretypical for urban, rural, or hilly area propagation conditions or for quasi synchronous operation were derived.
These modd s are defined in the following terms (see a so table 17):

- number of discretetaps,

relative delay of each tap;
- averagerelative power of the complex tap-gain process of each tap;
- type of the complex tap-gain process of each tap.

All stochastic tap-gain processes are mutual ly statistically independent.

6.6.3.2 Tap-gain process types

This clause definesthe statistical properties of the stationary complex tap-gain processes, to be applied for the
propagation models, in terms of a Probability Density Function (PDF) and a Power Density Spectrum (PDS) which
models the Dappler spectrum. The complex tap-gain processes, denoted by a(t) and defined hereunder, are normalized
to unity power.

CLASS isthetap-gain process having a PDS equal to the classical Doppler spectrum. Thereal and imaginary parts of
a(t) exhibit an identical Gaussian PDF, an identical PDS and are mutually statistically independent. Hence |a(t)| is
Rayleigh distributed. The PDS of a(t) is defined by:

1

S(f) :SCLASS(fvfd) :—2
7hg\[1 - (f/54)

for fy<f<fy. and

S(f) =0 elsewhere (13)

Where the parameter fy represents the maximum Doppler shift (in Hz), defined asfq = v/IA with the vehicle speed v (in
m/s) and the wavelength A (in m).

STATIC(fs) is atap-gain process with a constant magnitude |a(t)|=1. The PDS of a(t) is defined by:
S(f) = SSTATlc(fvfs) = 5(f _fs) (14)
Where J.) represents the Dirac delta function and fs the Doppler shift (in Hz).

RICE isatap-gain process which isthe sum process of the two processes CLASS and STATIC(fg), with fs= 0,7 fg, each
contributing half of the total power. Hence |a(t)| is Rician distributed and the PDS is:

S(f) = SRICE(f’fd) =05 SCLASS(fvfd) +05 SSTATIC(f’Ode) (15)

6.6.3.3 Propagation models

In this clause, the propagation models that are referred to in the present document are defined. Three models are used
TUS50, HT200 and EQ200. The vehicle speed x (in km/h), which affects fd (see clause 6.6.3.2), is attributed to the
modd designation in the frequency range 380 MHz to 520 MHz (e.g. HT200 means Hilly Terrain for 200 km/h in the
380 MHz to 520 MHz frequency range).

To keep the Doppler shift constant relative to 430 MHz, for frequencies outside the 380-520 MHz range, for testing
purposes only, the vehicle speed in the modd is adjusted according the formula:

- v=20[Hz] x A [m], when TUSO0 is specified;
- v=80[Hz] x A [m], when HT200 and EQ200 are specified.

NOTE: x=vx3,6.
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Table 17: Propagation models

Propagation model Tap number|Relative delay (us)| Average relative Tap-gain
power (dB) process

Static 1 0 0 STATIC(0)

Rural Area (RAX) 1 0 0 RICE
Typical Urban (TUx) 1 0 0 CLASS
2 5 -22,3 CLASS
Bad Urban (BUx) 1 0 0 CLASS
2 5 -3,0 CLASS
Hilly Terrain (HTx) 1 0 0 CLASS
2 15 -8,6 CLASS
Equalizer Test (EQx) 1 0 0 CLASS
2 11,6 0 CLASS
3 73,2 -10,2 CLASS
4 99,3 -16 CLASS
7 Radio sub-system synchronization

7.1 Introduction

This clause defines the requirements for synchronization on the TETRA V+D radio sub-system, for carrier frequencies
of between 300 MHz and 1 GHz. It does not define the synchronization algorithmsto be used in the BS and MS. These
are up to the manufacturer to specify.

7.2

This clause gives a general description of the synchronization system. Detailed requirements are given in the subsequent
clauses.

General description of synchronization system

The BS sends signals on the BSCH to enable the M S to synchronize itself to the BS and if necessary correct its
frequency standard to be in line with that of the BS. The signals sent by the BS for these purposes are frequency
correction signals and synchronization signals.

The timings of timedots, TDMA frames and multiframes are all related to a common set of counterswhich run
continuoudy whether the MS and BS are transmitting or not (see clause 7.3). Thus, once the M S has determined the
correct setting of these counters, all its processes are synchronized to the current serving BS.

The MS hasto time itstransmissions to the BS in line with those received from the BS. Thisprocessis called "mobile
timebase adjustment”.

7.3 Timebase counters

7.3.1

The timing state of the signalstransmitted by a BS or MS shall be defined by the following counters:

Timing counters

- Quarter symbol Number (QN) (1 —1020);

- Symbol Number (SN) (1 —255);

- Timeslot Number (TN) (1 —4);

- TDMA Frame Number (FN) (1—18);

- TDMA Multiframe Number (MN) (1 — 60).
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7.3.2 Values of the counters
Thereationship between these counters shdl be as follows:

- QN increments every 125/9 ps (for an MS, this holds unless otherwise required by the mobile timebase
adjustment);

- SN =integer part of (QN+3)/4;

- TN increments whenever QN changes from count 1020 to 1;
- FNincrements whenever TN changes from count 4 to 1;

- MN increments whenever FN changes from 18 to 1.

The simultaneous change of state of all countersto 1 defines the timebase reference. This timebase reference takesinto
account the offset required in the case of MCCH sharing (£18 frames).

7.4 Timing of transmitted signals

The timing of modulation symbols transmitted by the MS and BS is defined in clause 9.

The MS may use the timing of receipt of the synchronization burst to set-up its timebase counters. If it does, it shall do
so asfollows:

- ON shdl be st by the timing of the training sequence;

- thevalue of TN shall be read from the BSCH, when received. In any other case, augmentation of TN shall be
given by:

TN: = TN'mod (4) + 1 (16)

- thevalue of FN shall beread from the BSCH, when received. In any other case, augmentation of FN shall be
given by:

FN: = FN mod (18) + 1 17

- thevalue of MN isread from the BSCH, when received. In any other case, augmentation of MN shall be given
by:

MN: = MN mod (60) + 1 (18)

When BSs that differ from the current serving BS are being monitored for call re-establishment or handover purposes,
the MS may choose to store the values of QN, TN, FN and MN for all the BSs whase synchronization bursts have been
detected relative to QN, TN, FN and MN for its current serving BS.

7.5 BS requirements for synchronization

The BS shall use a single frequency source with accuracy better than +0,2 ppm (x0,1 ppm for frequencies above
520 MHz) for both RF frequency generation and clocking the timebase. The same source shall be used for all carriers of
the BS.

Itis optional whether the timebase counters of different BSs are synchronized together.

The channd s of different carrierstransmitted by a BS shall be synchronized together, i.e. controlled by the same set of
counters. The timing difference between the different carriers shall be less than ¥4 symbol duration. In case of
timesharing of the same carrier by different BSs, the timing difference between the timebase references of two any such
BS shdll be less than %2 symbol duration.
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7.6 MS requirements for synchronization

The MS shall only transmit to the BS if the requirements of items a) to c) below are met.

a) TheMS carrier frequency shall be accurate to within 100 Hz compared to signals received from the BS (these
signals may have an apparent frequency error dueto BS frequency error and Doppler shift). The Sgnals from the
BS shall be averaged by the MS over sufficient time that errors due to noise or interference are allowed for
within the above £100 Hz figure.

b) The MS shall adjust itsinternal timebase in line with that of signalsreceived from the BS. If the MS determines
that the timing difference exceeds ¥4 symbol duration, it shall adjust its timebase in steps of not greater than %4
symbol duration. This adjustment shall be performed at intervals of not less than 1 second and not greater than
3 seconds until the timing difference isless than % symbol duration.

¢) Indetermining the timing of signals from the BS, the timings shall be assessed in such away that the timing
assessment error isless than 1/8 symbol duration. The assessment algorithm shall be such that the requirements
of (b) can be met.

The conditions under which the requirements of items a) to ¢) shall be met shall be 3 dB below the reference senstivity
level defined in clause 6 and 3 dB less carrier to interferenceratio than the reference interference ratios defined in
clause 6. Static or dynamic reference sensitivity levels shall be used depending on the applied propagation conditions.

8 Channel coding and scrambling

8.1 Introduction

A reference configuration of the TETRA transmission chain is given in clause 4. According to the reference
configuration, this clause defines the error control process which appliesto the information bits packed in MAC blocks
(see definition in clause 19), and which provides multiplexed bits packed in multiplexed blocks.

This clause appliesto all logical channels, however channd coding for speech serviceis defined in ETS 300 395-2 [40]
clause 5. The definition of logical channelsis given in clause 9.

This clause includes the specification of encoding, re-ordering and interleaving, and scrambling, but does not specify
any data processing on thereceive part.

A definition of the error control processis provided for each kind of logical channdl.
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1 Interfaces in the error control structure

information bits in MAC blocks

(1) type-1 bits in type-1 blocks

block-
encoding

block-encoded bits

tail bits
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(5) type-5 bits in type-5 blocks —— — —— _——— — — — -

to the multiplexed blocks

Figure 8: Interfaces in the error control structure

The definition of interfaces within the error control structureis given by figure 8.

Each logical channel shall have its own error control scheme. For each one, theinformation hits (eventually including a
MAC header) arereferred to astype-1 hits. The type-1 bits are packed in MAC blocks (see clause 19), which are
referred to astype-1 blocks, this definesinterface (1) in figure 8.

The processing in the tranamit part shal be as follows:

the type-1 bits shall be encoded by a block code, providing block-encoded bits. In some cases tail bits shall be
appended to these block-encoded bits. The block-encoded bits and thetail bits (if added) are referred to astype-2
bits and shall be packed in atype-2 block, this definesinterface (2);

the type-2 bits shall be encoded by a convolutional code, which provides the convolutionally-encoded bits. The

convolutionally-encoded hits arereferred to as type-3 bits and shall be packed in atype-3 block, this defines
interface (3);

the type-3 bits shall be reordered and interleaved, into interleaved hits: the interleaved bits are referred to as
type-4 bits and shall be packed in encoded blocks (see clause 19). Encoded blocks arereferred to astype-4
blocks, this definesinterface (4);

the type-4 bits shall be scrambled, into type-5 bits, which compose type-5 blocks: this defines the interface (5).

These bits shall then be mapped into multiplexed blocks. A multiplexed block shall be one of 5 different kinds:
control block, BBK, synchronization block, block-1 block, or block-2 block.
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All these operations are made on a per type-1 block basis. The sizes of type-1 blocks and of type-5 blocks and
multiplexed blocks depend on the logical channel with which they are associated.

8.2.2 Notation

For ease of understanding, a notation for bits and blocks is given for use throughout this clause:
- Xxistheinterface number, as defined in figure 8: x=1, 2, 3,4, 5;
- nisablock number;
- Bx(n) isthetype-x block number n;
- Kxisthenumber of bits that are carried by one type-x block;
- kisabit number;
- bx(n,k) isthetype-x bit number kin thetype-x block number n;

- aternatively bx(K) is the type-x bit number kin atype-x block (for ease of notation),
withk=1,2,..,Kx,andn=1, 2,...

The bits of the multiplexed blocks shall be denoted as:
- cb(k): bit number kinan control block;
- bb(k): bit number kinaBBK;
- sb(k): bit number k in a synchronization block;
- bknl1(k): bit number kinahblock-1 block;
- bkn2(k): bit number kin a block-2 block.

8.2.3 Definition of error control codes

8.2.3.1 16-state Rate-Compatible Punctured Convolutional (RCPC) codes

The RCPC codes shall encode K type-2 bits by(1), by(2),..., bo(Ky) into K3 type-3 bits bg(1), bs(2),..., bs(K3). This
encoding shall be performed in two steps:

- encoding by a 16-gtate mother code of rate ¥;
- puncturing of the mother code so to obtain a 16-state RCPC code of rate Ky/Ka.

A genera description of these two stepsis given in clauses 8.2.3.1.1 and 8.2.3.1.2 respectively. The puncturing
coefficients of the 16-state RCPC codes of rates 2/3, 1/3, 292/432 and 148/432 are given in clauses 8.2.3.1.3, 8.2.3.1.4,
8.2.3.1.5and 8.2.3.1.6 respectively.

8.23.11 Encoding by the 16-state mother code of rate %

The input to the mother code of any type-2 bit ba(k), k=1, 2,..., Ko, implies the output, by the mother code, of 4 bits,
denoted by V(4(k-1)+i), i =1, 2, 3, 4, which shall be calculated as follows.

Any of the 4 generator polynomials of the mother code, Gj(D), i = 1, 2, 3, 4, can be written as.

fori=1,2,34 (19)
Whereg; j=0or1,j=01234
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This means that the encoded bits are defined by:

V(4(k -1) +i) =

bz(k _j)gi,j

(S

for i=1,2,3,4, and k=1,2,...K5. (20
Where the sum is meant modulo 2, and where by(k-j) = O for k <j.

The generator polynomials of the mother code shall be:

G,(D)=1+D+D* (21)
Gz(D) =1+ D2 + D3 + D4 (22)
Gs(D)= 1+ D+ D?+ D* (23)
G4D) =1+ D+ D+ D* (24)
8.2.31.2 Puncturing of the mother code

The puncturing of the mother code into a 16-state RCPC code of rate (Ko/K3) is achieved by selecting K3 type-3 bits out
of the (4 K5) bits encoded by the mother code. This selection shall be asfollows.

Denating by P(1), P(2),.., P(t) the t puncturing coefficients (each onebeing equal to 1, 2, 3, 4, 5, 6, 7, or 8), the
type-3 bits are given by:

bs(j) = V(K) forj=1, 2,..., K3 (25)
with k = 8 ((i =1) div t) + P(i — t((i 1) div t))

Wherei and t are defined in the following puncturing schemes.

8.23.13 Puncturing scheme of the RCPC code of rate 2/3
The t=3 puncturing coefficients shall be:
P(1)=1,P(2)=2,P(3)=5,andi=] (26)

8.23.14 Puncturing scheme of the RCPC code of rate 1/3
The t=6 puncturing coefficients shall be:
P(1)=1, P(2)=2, P(3)=3, P(4)=5, P(5)=6, P(6)=7, and i=j (27)

8.23.15 Puncturing scheme of the RCPC code of rate 292/432
The t=3 puncturing coefficients shall be:
P(1)=1, P(2)=2, P(3)=5, and i=j+(j —1) div 65, withj=1, 2,..., 432 (28)

8.2.3.1.6 Puncturing scheme of the RCPC code of rate 148/432
The t=6 puncturing coefficients shall be:
P(1)=1, P(2)=2, P(3)=3, P(4)=5, P(5)=6, P(6)=7, and i=j+(j —1) div 35, with j=1, 2,..., 432 (29)
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8.2.3.2 Shortened (30,14) Reed-Muller (RM) code

The shortened (30,14) RM code shall encode 14 type-1 bits by (1), b1(2),..., b1(14) into 30 type-2 bits by(1), ba(2),...,
b2(30).

The vector of the 30 type-2 bits shall be derived from:
[02(1), b2(2),.... 02(30)] = [b1(1), b1(2)...., b1(14)] G (30)

Where G isthe generator matrix:

O OFr OFRP PP OOOOOO R
O OFRr OR P OO OOO PR B+
P OOPRPRPOPFPR OO OOOTLRr O
P PP OOORPR OO0 OO0 O R F
OO R ORRPPLORPRPRPROOO
O R ORrR ORRPRPROPRPRPROOO
P OORRPRORRPRROR OOO
P PP OOORPRPRRER PR OOOO
PR PRPPPPPRLOOOOOORO

O 00O O0OO0CORrR PR OOR KR P O PR
O 00O O0ORr ORP ORFR OFrR P OO
O 0O R OORBRFLROOR P PRPRO
O O0OPFrPr OCOR OFR R OPR O PR
OFrRr OO0OO0ORRFROFROR R PR
P O0OO0OO0OOR KPR OOTLRIPRO
P PP PP RPORERPPEPRPPER R

i | (31)

Where | 14 denotes the (14 x 14) identity matrix.

8.2.3.3 (K1+16, K;) block code

The (K1+16, K1) code shall encode K1 type-1 bits by(1), by(2),..., b1(K1) into (K1+16) type-2 bits by(1), by(2),...,
b,y(K1+16). The encoding rule shall be as follows (see ITU-T Recommendation X.25[1]).

Thetype-1 bits are treated as the coefficients of the polynomial:
K1
M(X) = 3 by(k)x "7
k=1 (32
Let F(X) be:
15 . 15 .
F(X) = ’(XlGM(X) + X" 3 ) modG(X)] + 3 X!
i=0 i=0 (33)
Where all operations are meant modulo 2, and G(X) isthe generator polynomial of the code;
GX)= X+ X2+ X°+1 (34)
F(X) is of degree 15, with coefficients denoted by f(0), f(1),..., f(15):

F(x) = S1(i)x!

i=0 (35)
The K type-2 hits, with K, = K1+16, are then given by:
bo(k) = by(K) fork=1,2,...,Ky. and
byo(k) = f(K1+16-k) for k=Kq+1, Kq+2,..., K1 +16. (36)
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8.2.4 Definition of interleaving schemes

8.24.1 Block interleaving

A (K,a) block interleaver shal re-order K3 type-3 bits bz(1), b3(2),..., ba(K3) into K, type-4 bits by(1), ba(2),..., ba(Ky),
with K=K3=Ky, in the following way:

ba(K) = bs(i), i = 1, 2,..., K (37)

withk= 1+ ((@* i) mod K)

8.2.4.2 Interleaving over N blocks

Interleaving over N blocks use two steps to interleave a sequence of M type-3 blocks B3(1), B3(2),.. B3(M) of 432 bits
each into a sequence of (M+N-1) type-4 blocks B4(1), B4(2),...B4(M+N-1) of 432 bits each, where M isan integer and N
hasvalues 1, 4, or 8. Thisinterleaving shall be as follows.

Firgly, adiagonal interleaver interleaves the M blocks B3(1), B3(2),..B3(M) into (M+N-1) blocks B'3(1), B'3(2),..
B'3(M+N-1). Denoting by b'3(m,k) the k-th bit of block B'3(m), withk=1, 2,.., 432andm=1, 2,..., M+N-1,

b's(mk) = bs(mj, j+1+(i * N)) forl<m—j<M;
b'3(mk)=0 otherwise; (38)
with j = (k-1) div (432/N), and i = (k-1) mod (432/N).
A block interleaver then interleaves each block B'3(m) into type-4 block B4(m), m=1, 2,..M+N-1:
ba(mi) = b'3(m,k) (39)

withk=1,2,..., 432, andi = 1+ [(103* k) mod 432]
8.2.5 Definition of scrambling

8.25.1 Scrambling method

Scrambling shall transform K, type-4 bits bs(1), ba(2),..04(K4) into Ks type-5 bits bs(1), bg(2),..bs(Ks), with Ks=K4, as
follows:

bs(K) = ba(K) + p(K) fork=1,2,... Ks (40)

Where the addition is meant modulo 2, and p(k) isthe k-th bit of the scrambling sequence.

8.2.5.2 Scrambling sequence

The scrambling sequence { p(k), k = 1, 2,..., Ks} shall be generated from the 30 bits of the extended colour code (1),
e(2),.., &(30) (see clauses 19 and 23), except for the BSCH, by means of linear feedback registers. For the scrambling of
BSCH, all hitse(1), &(2),.., &(30) shall be set equd to zero.

The scrambling sequence generator shall be based upon the following connection polynomial:
32 .
c(x) = X!
i=0 (41

With¢g=1fori=0,1,24,5,7, 8,10, 11, 12, 16, 22, 23, 26 and 32, and ¢; = 0 e sewhere and where all operations are
meant modulo 2. Theresultant polynomia istherefore:

C(X):1+X+X2 +X4 +X5 +X7 +X8 +X10 +Xll +X12 +X16 +X22 +X23 +X26 +X32 (42)
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The k-th bit of the scrambling sequence is given by:

With the following initialization:

8.3

- =

T o 9

—_- 0 <

32
o) = Leiplk -

)

p(k) = e(1-K)for k= -29, -28,... 0; and

p(k) = 1for k = -31, -30

Error control schemes

Logical Channel
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(44)
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Figure 9: Error control structure for V+D logical channels (part 1)

In this clause the error control scheme associated with each logical channd is defined. Figures 9 and 10 give the error
contral structure.
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Figure 10: Error control structure for V+D logical channels (part 2)

8.3.1
Onetype-1 block shall contain 14 type-1 bits by(1), by(2)...., by(14).

Access Assignment Channel (AACH)

A shortened (30,14) RM code (see clause 8.2.3.2) shall encode the 14 type-1 bits into 30 type-2 bits, by(1), by(2),...,
b,(30).

The type-4 bits shall be the same asthe type-2 bits:
ba(k) = ba(K)

The 30 type-4 bits by(1), ba(2),..., b4(30), compose the type-4 block for AACH. They shal be scrambled into bits bg(1),
bs(2),..., bs(30), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2. The multiplexed
bits of the BBK shall be defined as:

fork=1,2,..,30 (45)

bb(k) = bs(K), fork=1,2,..,30 (46)

8.3.2
Onetype-1 block shall contain 60 type-1 bits by (1), b1(2),..., b1(60).

Broadcast Synchronization Channel (BSCH)

A (76,60) block code shall encode the 60 type-1 hits into 76 block-encoded bits, by(1), by(2),...02(76). Thiscodeisthe
(K1t 16, K1) block code as defined in clause 8.2.3.3, with K,=60.

Four tail bits, by(77), by(78), ba(79), by(80), all set equal to zero, shall be appended to the 76 block-encoded bits.

Theresultant bits by(1), by(2),..., bo(80) shall be thetype-2 bits.
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A 16-state RCPC code with rate 2/3 (see clause 8.2.3.1), shall encode the 80 type-2 bitsinto 120
type-3 bits, b(1), bs(2),..., b3(120).

A (120, 11) block interleaving (see clause 8.2.4.1) shall re-order the 120 type-3 bits into 120 type-4 bits, bs(1), bs(2),...,
b4(120).

The 120 type-4 bits, bs(1), ba(2),..., b4(120) compose the type-4 block for BSCH. They shall be scrambled into bits
bs(1), bs(2), ..., bs(120), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of the synchronization block shall be defined as:
sb(k) = bs(k), fork=1,2,.., 120 (47)

8.3.3 Traffic channels in circuit switched mode

In case frame stealing is activated for one of the data traffic channels defined below the multiplexed bits either of
block-1 or of block-1 and block-2 are replaced by STCH bits. This meansthat the bits are replaced after coding,
interleaving and scrambling. The construction of STCH bitsis defined in clause 8.3.4.1.

NOTE: Frame stealing on speech traffic channels modifies the type of logical channel which the speech channel
encoder isusing, refer to ETS 300 395-2 [40] clause 5 and notesin clauses 8.3.3.4 and 8.3.3.5.

In the case of multi-slot transmission, up to four low bit rate traffic channels shall be multiplexed. Thisis further
described in clause 23.

8.3.3.1 Traffic CHannel, net rate = 4,8 kbit/s (TCH/4,8)

A sequence of M type-1 blocks, B1(m), m= 1, 2,...M, shall be transmitted, whereby M is not limited.

Onetype-1 block shall contain 288 type-1 bits, by(1), b1(2),..., b1(288).

The K5 = 292 type-2 bits shal comprise the 288 type-1 bits mapped as follows:

by(j) = ba(j), forj=1,2,..., 288 (48)
with the addition of four tail bits, b(289), bx(290), b(291), bx(292), all set equal to zero.

A 16-state RCPC code with rate 292/432 (see clause 8.2.3.1) shall encode the 292 type-2 bits into 432 type-3 bits, bs(1),
bs(2),..., b3(432).

An interleaving over N blocks (see clause 8.2.4.2) shdl interleave bits from M type-3 blocks (of 432 bits each) into
(M+N-1) type-4 blocks (of 432 bits each): the bitsin one type-4 block shall be denoted by bs(1), ba(2),..., b4(432). The
parameter N shall be pre-set at the call set-up, and may take the values 1, 4, or 8.

The 432 type-4 bits by(1), ba(2),..., by(432) shal compose the type-4 block for TCH/4,8. They shall be scrambled into
bits bg(1), bs(2),..., bs5(432), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of block-1 are defined as:
bkn1(k) = bs(k), fork=1,2,.., 216 (49)

In case of frame stealing of block-1 bkn1(1), bkn1(2),..., bkn1(216) shall be discarded, and replaced with the STCH hits
asdefined in 8.3.4.1 for block-1.

The multiplexed bits of block-2 are defined as:
bkn2(k) = bg(k+216), fork=1,2,..., 216 (50)

In case of frame stealing of block-2, bkn2(1),bkn2(2),..., bkn2(216) shall be discarded, and replaced with the STCH hits
asdefinedin 8.3.4.1 for block-2.
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8.3.3.2 Traffic CHannel, net rate = 2,4 kbit/s (TCH/2,4)

A sequence of M type-1 blocks, B1(m), m=1, 2,...M, shall be transmitted, whereby M is not limited.

Onetype-1 block shall contain 144 type-1 bits, by(1), b1(2),..., b1(144).

The K5 = 148 type-2 bits shal comprise the 144 type-1 bits mapped as follows:

bo(j) = ba()), forj=1,2,..,144 (52)
with the addition of four tail bits, by(145), by(146), by(147), ba(148), all set equal to zero.

A 16-state RCPC code with rate 148/432 (see clause 8.2.3.1) encodes the 148 type-2 hits into 432 type-3 hits, b3(1),
b3(2),..., b3(432).

An interleaving over N blocks (see clause 8.2.4.2) shdl interleave bits from M type-3 blocks (of 432 bits each) into
(M+N-1) type-4 blocks (of 432 bits each): the bitsin one type-4 block shall be denoted by bs(1), ba(2),..., b4(432). The
parameter N shall be pre-set at the call set-up, and may take the values 1, 4, or 8.

The 432 type-4 bits by(1), ba(2),..., by(432) shal compose the type-4 block for TCH/2,4. They shall be scrambled into
bits bg(1), bs(2),..., b5(432), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of block-1 are defined as:
bkn1(k) = bs(k), fork=1,2,.., 216 (52)

In case of frame stealing of block-1 bkn1(1), bkn1(2),..., bkn1(216) shall be discarded, and replaced with the STCH bits
asdefined in 8.3.4.1 for block-1.

The multiplexed bits of block-2 are defined as:
bkn2(k) = bg(k+216), fork=1,2,.., 216 (53)

In case of frame stealing of block-2, bkn2(1),bkn2(2),..., bkn2(216) shall be discarded, and replaced with the STCH bits
asdefined in 8.3.4.1 for block-2.

8.3.3.3 Traffic CHannel, net rate = 7,2 kbit/s (TCH/7,2)

A sequence of M type-1 blocks, B1(m), m= 1, 2,...M, shall be transmitted, whereby M is not limited.

Onetype-1 block shall contain 432 type-1 bits, by(1), b1(2),..., b1(432).

There shall be 432 type-4 hits, which are the same asthe type-1 hits:

ba(k) = by(K), fork=1,2,.., 432 (54)

The 432 type-4 bit by(1), ba(2),..., by(432) shall compose the type-4 block for TCH/7,2. They shall be scrambled into
bits bg(1), bs(2),..., bs5(432), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of block-1 shall be defined as
bkn1(k) = bs(k), fork=1,2,.., 216 (55)

In case of frame stealing of block-1 bkn1(1), bkn1(2),..., bkn1(216) shall be discarded, and replaced with the STCH hits
asdefined in 8.3.4.1 for block-1.

The multiplexed bits of block-2 shall be defined as
bkn2(k) = bg(k+216), fork=1,2,.., 216 (56)

In case of frame stealing of block-2, bkn2(1),bkn2(2),..., bkn2(216) shall be discarded, and replaced with the STCH hits
as definedin 8.3.4.1 for block-2.
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8.3.34 Speech Traffic Channel, full slot (TCH/S)

ETS 300 395-2 [40] defines in clause 5.5.3 432 type-4 bits C4(1), C4(2),..., C4(432). For the purpose of scrambling
those hits are mapped into by (k) = C4(K) for k= 1,2,...,432. The by(1), ba(2),..., b4(432) bits shall be scrambled into bits
bs(1), bs(2),..., bs(432), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of block-1 shall be defined as

bkn1(k) = bg(k), fork=1,2,.,216
and the multiplexed bits of block-2 shall be defined as:

bkn2(k) = bg(k+216), fork=1,2,..,216

NOTE: Itisconsidered that the MSisnot sealing from afull slot speech channd but the MAC first informsthe
speech channd encoder which discards the type-1 bits of speech frame A and then uses half dot speech
channd encoding for the type-1 bits of speech frame B.

8.3.35 Speech Traffic Channel, half slot (TCH/S)

ETS 300 395-2 [40] definesin clauses 5.4.3.2, 5.6.2 and 5.6.2.1 216 type-3 bits C3(1), C3(2),...., C3(216). For the
purpose of further processing those bits are mapped into bs(K) = C3(k) for k = 1, 2,..., 216.

As specified in ETS 300 395-2 [40] clause 5.6.3, a (216, 101) block interleaver (see clause 8.2.4.1) shall re-order the
216 type-3 hits bs(1), bz(2),..., b3(216), into 216 type-4 bits, ba(1), bs (2),...., bs (216).1

The 216 type-4 bits by(1), ba(2),..., by(216) shal compose the type-4 block for the half dot speech channel. They shall
be scrambled into bits bs(1), bs(2), ..., bs(216), according to clause 8.2.5.1, with the scrambling sequence as defined in
clause 8.2.5.2.

The multiplexed bits of block-2 shall be defined as
bkn2(k) = bs(k), fork=1,2,.., 216 (56A)

NOTE: TheMAC doesnot use block-1 for half dot speech transmission.
8.3.4 Signalling channels for signalling and packet mode data

8.34.1 Signalling CHannel for mapping onto Half-bursts on the Downlink (SCH/HD),
Broadcast Network CHannel (BNCH), and STealing CHannel (STCH)
Onetype-1 block shall contain 124 type-1 bits, by(1), b1(2),..., b1(124).

A (140,124) block code shall encode the 124 type-1 bits into 140 block-encoded bits by(1), by(2),...b2(140). This code
shall bethe (K;1+16, K1) block code as defined in clause 8.2.3.3, with K1 = 124.

Four tail bits, by(141), by(142), by(143), by(144), dl set equal to zero, shall be appended to the 140 block-encoded bits.
Theresultant bits by(1), by(2),..., by(144) shall be the type-2 hits.

A 16-state RCPC code with rate 2/3 (see clause 8.2.3.1) shall encode the 144 type-2 bitsinto 216 type-3 hits, bs(1),
b3(2),..., b3(216).

A (216,101) block interleaver (see clause 8.2.4.1) shall re-order the 216 type-3 bits into 216 type-4 hits, bs(1), by(2),...,
b4(216).

The 216 type-4 bits by(1), ba(2),..., b4(216) shall compose the type-4 block for SCH/HD, BNCH, and STCH. They shall
be scrambled into bits bs(1), bs(2), ..., bs(216), according to clause 8.2.5.1, with the scrambling sequence as defined in
clause 8.2.5.2.
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The type-5 bits may be multiplexed onto block-1, in which case the multiplexed bits are defined as:

bkn1(k) = bs(k), fork=1,2,.., 216 (57)
or they may be multiplexed into block-2, in which case the multiplexed bits shall be defined as:

bkn2(k) = bg(k), fork=1,2,.., 216 (58)

8.3.4.2 Signalling CHannel for mapping onto Half-bursts on the Uplink (SCH/HU)
Onetype-1 block shall contain 92 type-1 bits by(1), by(2),..., b1(92).

A (108,92) block code shall encode the 92 type-1 hits into 108 block-encoded hits, by(1), by(2),...b,(108). This codeis
the (K1+16, K1) block code as defined in clause 8.2.3.3, with K;=92.

Four tail bits, by(109), by(110), by(111), by(112), dl set equal to zero, shall be appended to the 108 bl ock-encoded bits.
The resultant bits by(1), by(2),..., by(112) shall be the type-2 bits.

A 16-state RCPC code with rate 2/3 (see clause 8.2.3.1) shall encode the 112 type-2 bitsinto 168 type-3 hits, bs(1),
b3(2),..., b3(168).

A (168, 13) block interleaver (see clause 8.2.4.1) shall re-order the 168 type-3 bits into 168 type-4 bits, bs(1), ba(2),...,
b4(168).

The 168 type-4 bits bs(1), ba(2),..., b4(168) shall compose the type-4 block for SCH/HU. They shall be scrambled into
bits bg(1), bs(2), ..., bg(168), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed hits of the control block (which isthetype-5 block for SCH/HU) are defined as:
cb(k) = bs(k), fork=1,2,.., 168 (59)

8.3.4.3 Signalling CHannel for mapping onto Full bursts (SCH/F)
Onetype-1 block shall contain 268 type-1 bits, by (1), by(2),..., b1(268).

A (284,268) block code shall encode the 268 type-1 hits into 284 block-encoded bits by(1), ba(2),...b2(284). This code
shall bethe (K;1+16, K1) block code as defined in clause 8.2.3.3, with K1 = 268.

Four tail bits, by(285), by(286), by(287), by(288), dl set equal to zero, shall be appended to the 284 bl ock-encoded bits.
The resultant bits by(1), by(2),..., by(288) shall be the type-2 bits.

A 16-state RCPC code with rate 2/3 (see clause 8.2.3.1) encodes the 288 type-2 hits into 432 type-3 hits, bz(1), bs(2),...,
b3(432).

A (432,103) block interleaver (see clause 8.2.4.1) shall re-order the 432 type-3 bits into 432 type-4 hits, bs(1), by(2),...,
b4(432).

The 432 type-4 bits bg(1), ba(2),..., by(432) shall compose the type-4 block for SCH/F. They shall be scrambled into bits
bs(1), bs(2), ..., bs(432), according to clause 8.2.5.1, with the scrambling sequence as defined in clause 8.2.5.2.

The multiplexed bits of block-1 are defined as:

bkn1(k) = bg(k), fork=1,2,..,216 (60)
and the multiplexed bits of block 2 are defined as:

bkn2(K) = bs(k+216), fork=1,2,.,216 (61)
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9 Channel multiplexing for V+D

9.1 Introduction

This clause defines the physical channels of the V+D radio sub-system required to support thelogical channels. It
includes a description of thelogical channd's and the definitions of TDMA frames, timeslots and bursts.

9.2 Logical channels

A logical channdl isdefined as alogical communication pathway between two or more parties. Thelogical channds
represent the interface between the protocol and the radio subsystem.

The definition of the logical channd s that are supported by the radio subsystem is given below.

9.2.1 Logical channels hierarchy

Thelogical channels may be separated into two categories: the traffic channe's carrying speech or datainformation in
circuit switched mode and the control channels carrying signalling messages and packet data. The logical channds
supported by the MAC are described here, with their hierarchical relationship.

9.2.2 Traffic channels

The traffic channels shall carry user information. Different traffic channels are defined for speech or data applications
and for different data message speeds:

- Speech Traffic Channe (TCH/S);

- Circuit mode traffic channels as follows:
- 7,2 kbit/snet rate (TCH/7.2);
- 4,8kbit/snet rate (TCH/4.8);
- 2,4 Kkbit/snet rate (TCH/2.4).

Higher net rate up to 28,8, 19,2 or 9,6 kbit/s may be used. They are obtained by allocating up to 4 TP channdsto the
same communication.

NOTE: Threedifferent depths of interleaving (with N = 1, 4, or 8) may be applied to the traffic channes TCH/4.8
and TCH/2.4 as detailed in clause 8.2.4.2.

9.2.3 Control CHannels (CCH)

9.23.1 General
The CCH shall carry signalling messages and packet data. Five categories of control channel are defined:
- Broadcast Control CHanndl (BCCH);
- Linearization CHannel (LCH);
- Signalling CHanndl (SCH);
- Access Assignment CHannel (AACH); and

STealing CHannel (STCH).
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9.23.2 BCCH

The BCCH shall be a uni-directional channel for common use by all MSs. It shall broadcast general information to all
MSs.

Two categories of BCCHs are defined, network and synchronization:
- Broadcast Network Channe (BNCH):
- down-link only, broadcasts network information to M Ss.
- Broadcast Synchronization Channd (BSCH):

- down-link only, broadcast information used for time and scrambling synchronization of the MSs.

9.2.3.3 LCH
The LCH shall be used by the base and MSsto linearize their transmitter.
Two categories of LCHs are defined, common and BS:
- Common Linesrization Channe (CLCH):
- up-link, shared by all the MSs;
- BSLinearization CHannel (BLCH):
- downlink, used by the BS.

9.234 SCH

The SCH shall be shared by all M Ss, but may carry messages specific to one or one group of MSs. System operation
requires the establishment of at least one SCH per BS. SCH may be divided into 3 categories, depending on the size of

the message:
- Full sze Signdling Channd (SCH/F):
- bi-directional channd used for full size messages.
- Half size Downlink Signalling Channel (SCH/HD):
- downlink only, used for half size messages.
- Half size Uplink Signalling Channd (SCH/HU):

- uplink only, used for half size messages.

9.2.3.5 AACH

The AACH shall be present on al transmitted downlink dots. It shall be used to indicate on each physical channel the
assignment of the uplink and downlink dots. The AACH shall be internal to the MAC.

9.2.3.6 STCH

The STCH isachannd associated to a TCH that temporarily "steals" a part of the associated TCH capacity to transmit
control messages. It may be used when fast signalling isrequired. In half duplex mode the STCH is unidirectional and
has the same direction asthe associated TCH.
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9.3 The physical resource

9.3.1 General

The physical resource available to the radio sub-system isan allocation of part of theradio spectrum. Thisresource
shall be partitioned both in frequency and time. Frequency shall be partitioned by RF channels divided into bands as
defined in clause 6. Time shall be partitioned by timeslots and TDMA frames as defined in this clause.

The access scheme shall be TDMA.

The TDMA structure shall be composed of hyperframes, multiframes, frames, dots and subdlots. Figure 11 repeatsthe
representation of the TDMA structure given in figure 2.

9.3.2 RF channels

A RF channd is defined as a specified portion of the RF spectrum. Clause 6 defines the carrier separation which applies
to TETRA channdls.

The DownLink (DL) comprises RF channels used in the BS to MS direction.
The UpLink (UL) comprises RF channels used in the MSto BS direction.

One pair of radio frequencies (uplink and downlink) of the cell allocation shall be used to carry the MCCH (see
clauses 9.4.2.1 and 9.5.1) and shall be known asthe main carrier.

1 hyperframe =60 multiframes (=61,2s)

-1 multiframe =18 TDMA frames (=1,02s)

- .
~ -
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~

) control frame
1 TDMA frame =4 timeéfotsi (~56.67ms)
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. time slot = 510 modulation bits durations- (~14,167 ms)
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1 modulation bit duration = 250/9 us (~ 27,78 us)
Figure 11: TDMA structure
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9.3.3 Timeslots

The basic unit of the TDMA structureisthetimedot. A timeslot shall have a duration of 85/6 ms (approximately
14,17 ms) which corresponds to 510 modulation bits duration.

934 TDMA frame

Four timedlots shall form a TDMA frame. The TDMA frame has a duration of 170/3 ms (approximately 56,67 ms).

The TDMA frames shall be numbered by a Frame Number (FN). The FN shall be cyclically numbered from 1 to 18.
The FN shall be incremented at the end of each TDMA frame.

The frame FN18 (al so termed the control frame) shall be exclusively devoted to control channds.

9.3.5 Timeslot numbering

The timeslots within a TDMA frame shall be numbered from 1 to 4 and a particular timeslot shall be referenced by its
Timeslot Number (TN).

9.3.6 Subslot

The uplink timeslots may be divided into 2 subslots. The subslots within atimeslot shall be numbered from1to2 and a
particular subdot shall be referenced by its SubSlot Number (SSN).

A subdot shall have a duration of 85/12 ms (approximately 7,08 ms) which corresponds to 255 modulation bits
duration.

9.3.7 Multiframe

Eighteen TDMA frames shall form amultiframe. The multiframe shall have a duration of 1,02 s.

The multiframes shall be numbered by a Multiframe Number (MN). The MN shall be cyclically numbered from 1 to 60.
The MN shall be incremented whenever the TDMA FN returnsto 1.

9.3.8 Hyperframe

The hyperframe shall be the longest recurrent time period of the TDMA structure. Sixty multiframes shall form a
hyperframe. The hyperframe shall have a duration of 61,2 s.

9.3.9 Frame alignment

At the BS, the start of the hyperframe, multiframe and TDMA frame on the uplink shall be delayed by the fixed period
of 2 timedots from the start of the hyperframe, multiframe and TDMA frame on the downlink.

9.4 Physical channels

94.1 General

A physical channd is defined by a pair of radio carrier frequencies (downlink and uplink) and aTN. There shall be 4
physical channels per pair of radio frequencies.
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9.4.2 Types of physical channels
Three types of physical channd are defined:

- the Control Physical channdl;

- the Traffic Physical channd; and

- the Unallocated Physical channdl.
The type of physical channd shall beindicated in the AACH.

9.4.2.1 CP channel

The CP channel isaphysical channd carrying exclusively CCH. Two types of CP channels are defined:
- the Main Control CHannd (MCCH); and
- the Secondary Control CHannel (SCCH).

In each cdll one RF carrier shall be defined asthe main carrier. Whenever aMCCH is used, the MCCH shall be located
on thetimedot 1 of themain carrier.

The SCCH may be used to extend the signalling capacity of the MCCH and may only be assigned when the MCCH is
used.

9.4.2.2 TP channel
The TP channel isaphysical channel carrying TCH.

9423 UP channel

The UP channd isaphysical channel not allocated to one or more MS.
9.4.3 Bursts

9431 General

A burst isaperiod of RF carrier that is modulated by a data stream. A burst therefore represents the physical content of
atimedot or subslot.

The description of aphysical channel will be madein termsof timeslots and TDMA frames and not in terms of bursts.
Thisis because there is not a one-to-one mapping between a particular physical channel and the use of a particular
burst.

A given physical channd shall use the same timeslot number in every TDMA frame.

9.4.3.2 Modulation symbol numbering

A timeslot shall be divided into 255 modulation symbol durations, each one with a duration of 1/18 ms (approximately
55,56 ps). A particular modulation symbol within a burst shall be referenced by a Symbol Number (SN), with thefirst
modulation symbol numbered SN1 and the last modulation symbol numbered SNmax.

Different types of bursts are defined, having different durations.

At the beginning of the transmission of a single burst or of consecutive bursts, a supplementary symbol SNO is defined.
It does not carry information but shall be used as phase reference for the differential modulation.
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9.4.3.3 Modulation bit numbering
In the following sections the content of the burst is defined in terms of modulation hits.

A particular modulation bit within a burst shall be referenced by a Bit Number (BN), with the first modulation bit
numbered BN1 and the last modulation bit numbered BNmax. At the modulator the modulation bits shall be grouped in
pairs of consecutive odd and even numbered bits and each pair shall be converted into one modulation symbol as
described in clause 5.

9434 Burst timing

The symbol timeis defined astheinstant at which the transmitted symbol waveform is at a maximum for the symbol of
interest. Thetiming of amodulation symbal is determined by its symbol time.

The bits BN(2n-1) and BN(2n) shall determine the symbol SN(n) and the symbol time of the modulation symbol SN(n)
shall be delayed by (n+d) modulation symbol durations with respect to the sart of the dot, with:

- niinteger (1... (SNmax));

- d:isdefined asthe burst delay. The burst delay represents the delay between the start of the timedot and the
symbol time of the symbol SNO. The burst delay shall be expressed in modulation symbol duration and varies
with the type of burst and the SSN. The values of the burst delays are given in table 18.

NOTE: Symbol time of the symbol SNO is same as symbal time of the symbol SN255 of the previous dot.

The symbol time of the symbol SNO occurs one modulation symbol duration before the symbol time of the symbol SN1
of thefirst burst of atransmission.

9.4.4 Type of bursts

9441 General

Eight types of bursts shall exist in the system. Figure 12 summarizes the description of the bursts and their timing with
respect to thetimeslot.
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Figure 12: Types of bursts

NOTE: The power-time mask isdefined in clause 6, figure 7 and table 7. Thet; period defined in clause 6, table 7

may be used for ramping and PA linearization.
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Table 18: Burst types

Burst type SNmax d burst delay (in symbol duration) Bit allocation
SSN 1 SSN 2

control uplink 103 17 1445 see clause 9.4.4.2.1
linearization uplink not applicable |120 not allowed see clause 9.4.4.2.2
linearization downlink not applicable  |not allowed not applicable see clause 9.4.4.2.3
normal uplink 231 17 see clause 9.4.4.2.4
normal continuous downlink 255 0 see clause 9.4.4.2.5
synchronization 255 0 see clause 9.4.4.2.6
continuous downlink

normal 246 5 see clause 9.4.4.2.7
discontinuous downlink

synchronization 246 5 see clause 9.4.4.2.8
discontinuous downlink

The generic name for normal continuous and discontinuous downlink burst is Normal Downlink Burst (NDB). The
generic name for synchronization continuous and discontinuous downlink burst is Synchronization downlink Burst
(SB).

94472 Modulation bits allocation

The bursts are divided into burgt fields containing contiguous modulation bits of the same type. The burst fields are
described in clause 9.4.4.3.

The downlink bursts contain 3 independent blocks, called Broadcast Block (BBK), Block 1 (BKN1) and Block 2
(BKN2). The normal uplink bursts contains two independent blocks, called Block 1 (BKN1) and Block 2 (BKN2). A
separate logical channel may be mapped on each block. The broadcast block shall be made of the two scrambled
broadcast bits fields and shall contain 30 bits. The block 1 and block 2 shall be made of one field and shall contain 216
scrambled bits. In the case of synchronization bursts, block 1 contains 120 bits.

94421

The alocation of the modulation bits in the CB shall be in accordance with table 19. The CB shall be used by MSto
tranamit control messages to the BS.

Control uplink Burst (CB)

Table 19: Control uplink Burst (CB)

Bit Number Field length Field content Field bits number Definition
(BN) (bits)
lto4 4 tail bits tltot4 see clause 9.4.4.3.5
5to 88 84 scrambled control bits cb(1) to ch(84) see clause 8
8910 118 30 extended training sequence x1 to x30 see clause 9.4.4.3.3
119 to 202 84 scrambled control bits cb(85) to cb(168) see clause 8
203 to 206 4 tail bits tltot4 see clause 9.4.4.3.5
9.44.22 Linearization uplink Burst (LB)

The LB may be used by the MSsto linearize their transmitters. The LB contains no useful bits and itstiming shall only
be determined by the time mask (see clause 6).

9.44.23

Linearization downlink burst

The linearization downlink burst replaces BKN2 of either anorma continuous downlink burst or a synchronization
continuous downlink burst.

The linearization downlink burst may be used by the BSto linearize its transmitter. The linearization downlink burst

contains non useful bitsand itstiming shall be determined only by the time mask (see clause 6).
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94424 Normal Uplink Burst (NUB)

The dlocation of the modulation bitsin the NUB shall be in accordance with table 20. The NUB shall be used by MSs
to tranamit control or traffic messages to the BS.

Table 20: Normal Uplink Burst (NUB)

Bit Number Field length Field content Field bits number Definition
(BN) (bits)

lto4 4 tail bits tltot4 see clause 9.4.4.3.5
5t0 220 216 scrambled block 1 bits bkn1(1) to bkn1(216) see clause 8

2211to 242 22 normal training sequence nlto n22 or pl to p22 see clause 9.4.4.3.2
243 to 458 216 scrambled block 2 bits bkn2(1) to bkn2(216) see clause 8

459 to 462 4 tail bits tltot4 see clause 9.4.4.3.5
9.4.4.25 Normal continuous downlink burst

The dlocation of the modulation bits in the normal continuous downlink burst shall be in accordance with table 21. The
normal continuous downlink burst shall be used by the BS in continuous transmission mode to transmit control or
traffic messages to the MS.

Table 21: Normal continuous downlink burst

Bit Number Field length Field content Field bits number Definition
(BN) (bits)

1to12 12 normal training sequence 3 gllto 22 see clause
9.4.4.3.2

13to 14 2 phase adjustment bits hal to ha2 see clause
9.4.4.3.6

15 to 230 216 scrambled block 1 bits bkn1(1) to bkn1(216) see clause 8

231to 244 14 scrambled broadcast bits bb(1) to bb(14) see clause 8

245 to 266 22 normal training sequence nl to n22 or pl to p22 see clause
9.4.4.3.2

267 to 282 16 scrambled broadcast bits bb(15) to bb(30) see clause 8

283 to 498 216 scrambled block 2 bits bkn2(1) to bkn2(216) see clause 8

499 to 500 2 phase adjustment bits hbl to hb2 see clause
9.4.4.3.6

501 to 510 10 normal training sequence 3 gl to 10 see clause
9.4.4.3.2

9.44.2.6 Synchronization continuous downlink burst

The dlocation of the modulation bits in the synchronization continuous downlink burst shall be in accordance with table
22. The synchronization continuous downlink burst shall be used by BSs in continuous transmission mode to broadcast
synchroni zation messages and to transmit control messages to the MSs.

Table 22: Synchronization continuous downlink burst

Bit Number | Field length Field content Field bits number Definition
(BN) (bits)
1to12 12 normal training sequence 3 gllto g22 see clause 9.4.4.3.2
13t0 14 2 phase adjustment bits hcl to hc2 see clause 9.4.4.3.6
15t0 94 80 frequency correction f1 to 180 see clause 9.4.4.3.1
95 to 214 120 scrambled synchronization block 1 bits |sb(1) to shb(120) see clause 8
215 to 252 38 synchronization training sequence yl to y38 see clause 9.4.4.3.4
253 to 282 30 scrambled broadcast bits bb(1) to bb(30) see clause 8
283 to 498 216 scrambled block 2 bits bkn2(1) to bkn2(216) [see clause 8
499 to 500 2 phase adjustment bits hd1 to hd2 see clause 9.4.4.3.6
501 to 510 10 normal training sequence 3 gl to 10 see clause 9.4.4.3.2
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The dlocation of the modulation bits in the normal discontinuous downlink burst shall be in accordance with table 23.
The normal discontinuous downlink burst shall be used by BS in timesharing transmission mode to transmit control or
traffic messages to the MS.

Table 23: Normal discontinuous downlink burst

Bit Number Field length Field content Field bits number Definition
(BN) (bits)

1to2 2 normal training sequence 3 g21to 22 see clause 9.4.4.3.2
3to4 2 phase adjustment bits hgl to hg2 see clause 9.4.4.3.6
5t0 220 216 scrambled block 1 bits bkn1(1) to bkn1(216) see clause 8

221to 234 14 scrambled broadcast bits bb(1) to bb(14) see clause 8

235 to 256 22 normal training sequence nlto n22 or pl to p22 see clause 9.4.4.3.2
257 to 272 16 scrambled broadcast bits bb(15) to bb(30) see clause 8

273 to 488 216 scrambled block 2 bits bkn2(1) to bkn2(216) see clause 8

489 to 490 2 phase adjustment bits hhl to hh2 see clause 9.4.4.3.6
491 to 492 2 normal training sequence 3 glto g2 see clause 9.4.4.3.2
94428 Synchronization discontinuous downlink burst

The alocation of the modulation bits in the synchronization discontinuous downlink burst shall bein accordance with
table 24. The synchronization discontinuous downlink burst shall be used by the BS in timesharing transmission mode
to broadcast synchronization messages and to transmit control messages to the MS.

Table 24: Synchronization discontinuous downlink burst

Bit Number | Field length Field content Field bits number Definition
(BN) (bits)
lto2 2 normal training sequence 3 g21 to g22 see clause 9.4.4.3.2
3to4 2 phase adjustment bits hil to hi2 see clause 9.4.4.3.6
510 84 80 frequency correction f1 to 80 see clause 9.4.4.3.1
85 to 204 120 scrambled synchronization block 1 bits  |sb(1) to sb(120) see clause 8
205 to 242 38 synchronization training sequence yl to y38 see clause 9.4.4.3.4
243 to 272 30 scrambled broadcast bits bb(1) to bb(30) see clause 8
273 to 488 216 scrambled block 2 bits bkn2(1) to bkn2(216) [see clause 8
489 to 490 2 phase adjustment bits hj1 to hj2 see clause 9.4.4.3.6
491 to 492 2 normal training sequence 3 glto g2 see clause 9.4.4.3.2
9.4.4.3 Burst fields
9.443.1 Frequency correction field

The frequency correction field shall contain 80 bits:

(L 12, ., 18) = (L, 1, ..., 1)
(f9, 10, ...., f72) = (0, 0, ...., 0)
(73,74, ..., 180) = (L, 1, ..., 1)

(62)
(63)
(64)

The frequency correction field generates an un-modulated carrier at 2,25 kHz above the nominal carrier frequency,
preceded and followed by a short period (4 symbol durations) of un-modulated carrier a 6,75 kHz below the nominal

carrier frequency.
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9.4.4.3.2 Normal training sequence
Three 22 bit normal training sequences are defined.

Thefirs two normal training sequences shall be used on the normal uplink and downlink bursts. The type of training
sequence shall be used as a flag indicating the presence of one or two logical channds on the blocks 1 and 2 of the
burst, according to table 25.

Table 25: Training sequence mapping to logical channels

Normal training sequence Logical channel
1 TCH
SCH/F
2 STCH + TCH
STCH + STCH
SCH/HD + SCH/HD
SCH/HD + BNCH

The third training sequence shall be a supplementary training sequence spread over two consecutive downlink burst.
The normal training sequence 1 shall be;

(n1, n2,..,n22) = (11, 0,1, 00, 00, 1,1, 1,0,1,0,0,1, 1,1, 0,1, 0,0) (65)
The normal training sequence 2 shall be;

(pL, p2...., p22) = (0,1, 1,1, 1,0, 1,0, 0,1, 0,0, 0,0, 1,1, 0,1, 1,1, 1,0) (66)
The normal training sequence 3 shall be;

(91, 92...., q22) = (1,0, 1,1, 0,1, 1,1, 0,0, 0,0, 0,1, 1,0, 1,0, 1,1, 0,1) (67)

9.4.4.3.3 Extended training sequence
The extended training sequence shall be a 30 hit synchronization word used for the uplink control burst.
The extended training sequence shall be:
(x1, x2,...,x30) = (1,0,0,1, 1,1, 0,1, 0,0, 0,0, 1,1, 1,0, 1,0, 0,1, 1,1, 0,1, 0,0, 0,0, 1,1) (68)

94434 Synchronization training sequence

The synchronization training sequence shall be a 38 bit synchronization word used for the synchronization downlink
burst.

The synchronization training sequence shall be:
(v1,vy2,..,y38)=(11,00,000,1,100,1,11,00,11,10,10,01,1,1,0,0,00,01,100,1,1,1) (69)

9.4.4.35 Tail bits

Thetail bit field shall contain 4 bits used for reducing the effect of filter transient response at the beginning and end of
the bursts and for equalization purposes.

The contents of thetail bit field shall be:
(t2,t2,t3,t4)=(1,1,0,0) (70)
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9.4.4.3.6 Phase adjustment bits

The phase adjustment bits shall be used on bursts defined in clauses 9.4.4.2 and 9.4.5.3 to provide a known phase
relationship between the different training sequences of the burst, whatever isthe content of the blocks.

The value of the pair of phase adjustment bits shall be set so that the phase shift D githey generate (see clause 5) is equal
to:

n2
Dp= - _ZlD ¢n)
n=n (71)

Where D¢{n) is the phase transition generated by the bits (BN(2n-1), BN(2n)), n1 and n2 are given by table 26.

Table 26: Phase adjustment bits

phase adjustment bits nl n2
(hal, ha?) 8 122
(hbi, hb2) 123 249
(hcl, hc2) 8 108
(hd1, hd2) 109 249
(hel, he2) 112 231
(hfl, hf2) 1 111
(hgl, hg2) 3 117
(hh1, hh2) 118 244
(hil, hi2) 3 103
(hj1, hj2) 104 244

9.4.5 Transmission modes

9451 BS continuous transmission

When the BSisin continuous transmission mode normal downlink bursts or synchronization bursts shall be transmitted
on al unused downlink dots of the main carrier and may be transmitted on the unallocated physical channels of the
other carriers.

On themain carrier the BS shall only be allowed to ramp down and up during a BLCH. On the other carriersthe BS
may ramp down and up during the dlots of an UP channd.

The firg burst after ramp up of a D-CT shall be preceded by a start burst (SNmax=5), according to table 27.

Table 27: Start burst

Bit Number Field length Field content Field bits number Definition
(BN) (bits)
1to 10 10 normal training sequence 3 gl to 10 clause 9.4.4.3.2

The last burst before ramp down of a D-CT shall be followed by a stop burst (SNmax=6), according to table 28.

Table 28: Stop burst

Bit Number Field length field content field bits number definition
(BN) (bits)
1to 12 12 normal training sequence 3 gllto g22 clause 9.4.4.3.2
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9.45.2

The BSin timesharing transmission mode need not to ramp down and up between adjacent discontinuous downlink
bursts. In the case where the BS does not perform the ramping, the discontinuous burst shall be followed by 8 bits
(corresponding to the guard period) according to table 29, and the subsequent burst shall be preceded by 10 bits
(corresponding to the ramp up and linearization period) according to table 30.

BS timesharing transmission

Table 29: Bits following the burst

Bit number Field length Field content Field bits number Definition
(bits)
1to8 8 normal training sequence 3 g3 to g10 clause 9.4.4.3.2
Table 30: Bits preceding the burst
Bit number Field length Field content Field bits number Definition
(bits)
11010 10 normal training sequence 3 gllto q20 clause 9.4.4.3.2
9.45.3 MS multiple slot transmission

The MStransmitting on more than 1 physical channel need not to ramp down and up between adjacent normal uplink
bursts. In the case where the MS does not perform the ramping, the burst shall be followed by 14 bits (corresponding to
the guard period) defined in table 31 and the subsequent burgt shall be preceded by 34 bits (corresponding to the ramp

up and linearization period), according table 32.

Table 31: Bits following the burst

Bit number Field length Field content Field bits number Definition
(bits)
lto2 2 phase adjustment bits hel to he2 clause 9.4.4.3.6
3to4 2 tail bits tl to t2 clause 9.4.4.3.5
5to0 14 10 normal training sequence 3 gl to q10 clause 9.4.4.3.2
Table 32: Bits preceding the burst
Bit number Field length Field content Field bits number Definition
(bits)
1t0 30 30 extended training sequence x1 to x30 clause 9.4.4.3.3
31t032 2 tail bits t3tot4 clause 9.4.4.3.5
33to0 34 2 phase adjustment bits hfl to hf2 clause 9.4.4.3.6

ETSI




9.5

951

89

ETSI EN 300 392-2 V2.3.2 (2001-03)

Mapping of logical channels into physical channels

General mapping of logical channels

Table 33 defines the mapping in time of logical channdsinto physical channel types.

Table 33: Mapping of logical channel into physical channels

Logical Dire- Burst SSN/ Physical FN TN
channel ction type Block channel
BSCH DL SB BKN1 CP, TP 18 4-(MN+1)mod4#
BKN1 UP 1..18 1.4
BNCH DL NDB BKN2 CP,TP 18 4-(MN+3)mod4#
NDB BKN2 CP 1..18 1.4
SB BKN2 UP 1..18 1.4
AACH DL NDB, SB BBK CP, TP, UP 1..18 1..4#
BLCH DL NDB,SB BKN2 CP, UP 1..18 1.4
TP 18 1.4
CLCH UL LB SSN1 CP, TP 18 4-(MN+1)mod4#
SSN1 CP, UP 1..18 1.4
SCH/F DL NDB BKN1+BKN2 CP 1..18 1.4
TP 18 1.4
UL NUB BKN1+BKN2 CP 1..18 1.4
TP 18 1.4
SCH/HD DL NDB, SB BKN1, BKN2 CP, UP 1..18 1.4
TP 18 1.4
SCH/HU UL CB SSN1, SSN2 CP 1..18 1.4
TP 18 1.4
TCH DL NDB BKN1, BKN2 TP 1..17 1.4
UL NUB BKN1, BKN2 TP 1..17 1.4
STCH DL NDB BKN1, BKN2 TP 1..17 1.4
UL NUB BKN1, BKN2 TP 1..17 1.4
NOTE: # indicates a mandatory mapping.

The mapping shall be as summarized in the following tables.

Table 34: TDMA frame mapping on TP channel

Frame DOWNLINK UPLINK
FN Block BKN1 Block BKN2 Subslot SSN1 Subslot SSN2
or Block BKN1 or Block BKN2
TCH TCH
1to 17 STCH + TCH STCH + TCH
STCH + STCH STCH + STCH
18 SCH/F SCH/F
SCH/HD SCH/HD SCH/HU SCH/HU
BSCH SCH/HD CLCH SCH/HU
SCH/HD BNCH
Table 35: TDMA frame mapping on CP channel
Frame DOWNLINK UPLINK
FN Block BKN1 Block BKN2 Subslot SSN1 Subslot SSN2
or Block BKN1 or Block BKN2
1to18 SCH/F SCH/F
SCH/HD SCH/HD SCH/HU SCH/HU
SCH/HD BNCH CLCH SCH/HU
18 BSCH SCH/HD
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Table 36: TDMA frame mapping on unallocated physical channel

Frame DOWNLINK UPLINK
FN Block BKN1 Block BKN2 Subslot SSN1 Subslot SSN2
1to 18 SCH/HD SCH/HD CLCH
BSCH BNCH

In dl casesthe AACH shall be mapped onto the broadcast block of each downlink dot. On the downlink the BLCH
may replace the SCH/HD of the block BKN2.

9.5.2 Mapping of BCCH and CLCH
The BCCH and CLCH shall be mapped on the control frame of CP and TP channels.

Table 37: Mapping of the BCCH onto the control frame

Multiframe Frame Timeslot
FN18 TN1 TN2 TN3 TN4
(MN)mod 4 =1 downlink BKN1 BSCH
downlink BKN2 BNCH
uplink SSN1 CLCH
(MN)mod 4 =2 downlink BKN1 BSCH
downlink BKN2 BNCH
uplink SSN1 CLCH
(MN)mod 4 =3 downlink BKN1 BSCH
downlink BKN2 BNCH
uplink SSN1 CLCH
(MN)mod 4 =0 downlink BKN1 BSCH
downlink BKN2 BNCH
uplink SSN1 CLCH

The mapping of the BCCH and CLCH on the control frame shall be a function of the time dot and multiframe numbers
and shall be obtained from the following a gorithms or from table 37.

- Down-link:
- BNCH mapped if:
- FN=18and (MN + TN)mod 4 =1 (72)
- BSCH mapped if:
- FN=18and (MN+ TN)mod 4 = 3 (73)
- Upink:
- CLCH mapped if:
- FN=18and (MN+ TN)mod 4 = 3 (74)
The BSCH shall always be transmitted on a synchronization burst.

In addition to this mapping the BS may map the CLCH onto the up-link subslot 1 and the BNCH on the downlink block
2 of a CP channel. The mapping shall be performed on aslot to slot basis. The mapping of the CLCH shall be indicated
on the AACH.

A MS may linearize its transmitter at any CLCH occurrence, even from another physical channel, provided this does
not violate other mapping rules. The number of M S tranamitter linearizations on one carrier islimited to once per
multiframe period.

The BLCH may be mapped onto block 2 of the downlink slots, when a SCH/HD or a BSCH is mapped onto block 1.
The number of BLCH occurrences on one carrier shall not exceed one per 4 multiframe periods.
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At initial power-on of an RF carrier, the BS may linearize its transmitter using the BLCH. In this casethe BLCH is
mapped on aburst similar to the downlink linearization burst, but with an unspecified duration preceding the start burst.
Slots of an unallocated physical channd may be filled up with the BCCH, the BSCH is mapped onto block 1 and
BNCH onto block 2. Whenever a BCCH is mapped on the down-link, a CLCH may also be mapped into the up-link.

9.5.3 Mapping of SCH

On the up-link one SCH/F or two SCH/HU (one on each subslot) may be mapped, except if a CLCH is mapped on
subdot 1 (formula 3) then only one SCH/HU may be mapped, onto subsot 2. On the down-link one SCH/F or two
SCH/HD may be mapped on blocks 1 and 2 except on the control frameif a BNCH is mapped onto block 2, then only
one SCH/HD shall be mapped onto block 1.

Whenever anormal downlink burst is transmitted on an UP channel and if no BCCH is transmitted then the SCH/HD
shall be mapped onto blocks 1 and 2. The SCH/HD shall contain dummy messages (null SDU as described in
clause 21).

The BS shall indicate on the AACH the type of logical channel(s) to be used on the next up-link subslot (SCH/HU or
CLCH) or dot (SCH/F). Thisindication shal only be valid within one frame and for one physical channel.

In the case where several downlink TP channd s are all ocated to one single communication, the uplink and downlink
SCH shall be mapped onto frame FN18 of the allocated physical channd showing the lowest times ot number TN.

In the case where several uplink TP channels are allocated to one single communication, the uplink and downlink SCH
shall be mapped onto frame FN18 of the allocated physical channel showing the highest timeslot number TN.

In the case where several downlink and uplink TP channels have been allocated simultaneousdly to one single
communication, the uplink and downlink SCH shall be mapped onto frame FN18 of the allocated physical channel
showing the lowest timeslot number TN.

9.5.4 Mapping of TCH and STCH

The TCH shall be mapped onto blocks 1 and 2 of the frames 1 to 17 of a TP channel.

The STCH may be mapped onto any frame allowed for traffic. The STCH stealsapart or all of the TCH bitswithin a
burst.

The presence of stolen traffic in one burst shall be indicated by the type of training sequence.
In case of stealing, the STCH shall always steal first thefirst half dot of the burst.

955 Mapping of AACH

The AACH is mapped onto the broadcast block of each downlink dot.

9.6 Monitoring pattern for transmitting MSs

A particular monitoring pattern shall be referenced by its Monitoring Pattern Number (MPN). The monitoring patterns
shall be numbered from 1 to 3. The BS shall assign 0 to 3 patterns to each up-link TCH during the call or transaction
set-up. Thetranamitting MS shall monitor at least all frames bel onging to the assigned monitoring pattern(s). In some
cases, the BS may allocate no monitoring pattern, but, asaresult, the MS may not be so easily reachable.

For a given monitoring pattern, the frame sequence may be obtained with the following formula or by using table 38.

(MN + MPN-1)mod 3 = (FN)mod 3 (75)
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Table 38: Monitoring patterns for transmitting MSs

Multiframe Monitoring Patterns
MPN 1 MPN 2 MPN 3
(MN)mod 3 =1 FN1, 4,7, 10, 13, 16 FN2, 5, 8, 11, 14, 17 FN3, 6, 9, 12, 15, 18
(MN)mod 3 =2 FN2, 5, 8, 11, 14, 17 FN3, 6, 9, 12, 15 18 FN1, 4,7, 10, 13, 16
(MN)mod 3=0 FN3, 6, 9, 12, 15 18 FN1, 4,7, 10, 13, 16 FN2, 5, 8, 11, 14, 17

9.7 BS timesharing transmission

9.7.1

In carrier sharing mode one carrier frequency shall be shared among up to four cells, each cell being alocated at least
one physical channd. The mapping of logical channelsinto physical channels shall follow the general mapping rules,
except that on the downlink discontinuous bursts shall be used. (see dso clause 23.3.2.1).

Carrier sharing

9.7.2 MCCH sharing

In MCCH sharing mode, the MCCH shall be shared among several cells. The TDMA frames of the MCCH shall be
divided into frames reserved to one BS (reserved frames) and frames shared by all cells (common frames). The BS shall
tranamit during the reserved frames and may transmit during the common frames. The transmission during the common
frames should be managed by the network (see also clause 23.3.2.2).

The frames reserved for aBS shall be calculated from the TS RESERVED_FRAMES parameter that indicates the
number of reserved frames per two multiframes. This parameter may take one of the following values:

- 1,2,3,4,6,9, 12, 18;

and shall be broadcast on the BSCH. Up to 36 cells may share the same MCCH. The FN of the reserved frames may be
obtained from the following formula or from table 39.

- theframe FN in the multiframe MN isreserved to the BS if:
- FN+18[(MN + 1)mod 2] isamultiple of 36/TS RESERVED FRAMES (76)

For any value of TS RESERVED FRAMES, frame 18 of the even multiframes shall bereserved, in order to transmit
the BCCH. The TDMA frame and multiframe numbering of all cells sharing one MCCH shall be offset in order to
avoid collision of the transmitted burgts.

The dlocation of the common frames shall be sent on the BNCH.

The mappings of logical channel into physical channd shall follow for thereserved and common frames the samerules
as for continuous transmission, except that on the downlink the discontinuous bursts shall be used.

9.8 Modes of control

Two modes of control are defined:

- Norma Control Mode (NCM); and
- Minimum Control Mode (MCM).

9.8.1 NCM

The NCM isamode of operation providing the TETRA services with full performance. In NCM a MCCH shdll be
assigned.
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9.8.2 MCM
The MCM isamode of operation providing the TETRA services with reduced performance. In MCM all physica
channels may be TP channels.
Table 39: Reserved frames in BS timing
Multi- Frame RESERVED FRAMES
frame
MN FN 1 4 6 9 12 | 18
1
2
3 |
4 ]
5 I I
6 ]
7 [ N .
8 |
odd 9 L
10
11 |
12 ]
13 |
14
15 |
16 ]
17 I I
18 ] ]
1 [ N .
2 |
3 L
4
5 |
6 ]
7 |
8
even 9 |
10 ]
11 I I
12 ]
13 [ N .
14 I
15 L
16
17 |
18

Table 40 (void)

10 Radio subsystem link control

10.1 Introduction

This clause specifies theradio subsystem link control implementation in mobile and BSsfor V+D. The following

aspects of radio subsystem link control are addressed:

- RF power contral;

- thebasisfor signal strength measurement.
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10.2  RF power control

Adaptive RF power control shall be used by the MS. By minimizing the transmit power levels, interference to co-
channel and adjacent channd usersisreduced and M S power consumption could be reduced. Adaptive RF power
control shall not be used by the BS.

10.3 Radio link measurements

Theradio link measurements include signal strength, signal quality and round-trip MS-BS path delay.

10.3.1 Received signal strength

Thereceived signal strength shall be measured over the range from —115 dBm to —50 dBm with an absol ute accuracy of
+4 dB. Therelative accuracy between two measurements on the same carrier or on different carriers shall be +3 dB.
10.3.1.1 Sample duration for signal strength measurement

To enable correct measurement of the received signal strength, the minimum Sample Duration (SD) shall be one of the
following defined values:

- SD1=1mssampleduration;

- SD2 =4 ms sample duration.

10.3.2 Signal quality

The quality of the radio downlink shall be estimated from the success rate of decoding the AACH (see clause 23).

10.3.3 Round-trip MS-BS path delay

Theround-trip MS-BS path delay may be used by the BS as a criterion to relinquish aradio uplink. The path delay of
the MSisarepresentation of the distance of the MSto the serving BS. This distance may be used to prevent MS grosdy
exceeding the planned cell boundaries. Thisinformation may be sent by the BS to the MS when appropriate. The
allowable distance may be restricted on a cell to cell basis by the network operator, asrequired.

11 Call Control (CC) service description

11.1 Introduction

This clause describes the services offered by the CC sub-entity in the Circuit Mode Control Entity (CMCE). The CC
Service Access Point (SAP) is used in conformance testing as a normative boundary in TETRA MSsand TETRA LSs.

11.2  Services offered

The CC services shall be provided with a CC sub-entity at the service access point TNCC-SAP. In order to cater for
concurrent services there may exist multiple instances of the TNCC-SAP running at the sametime.

At the TNCC-SAP oneinstance of the call control shall consist a set of the following calling user application and called
user application services:

- basic call set-up (with attributes);
- cdl maintenance;

- Dual Tone Multiple Frequency (DTMF) encoding and sending;
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- PTT requestg/grantg/information;
- cdl clearance

- change of tele/bearer service within a call.

11.3 CC service

11.3.1 CC primitives exchanged through the TNCC-SAP

The flow of CC primitives shall be asillustrated in figure 13.

SIGNAL

TNCC-ALERT indication
TNCC-COMPLETE confirm
TNCC-COMPLETE indication
TNCC-COMPLETE request
TNCC-DTMF indication
TNCC-DTMF request
TNCC-MODIFY indication
TNCC-MODIFY request
TNCC-NOTIFY indication
TNCC-PROCEED indication
TNCC-RELEASE indication
TNCC-RELEASE confirm
TNCC-RELEASE request

TNCC-ALERT indication
TNCC-COMPLETE confirm
TNCC-COMPLETE indication
TNCC-DTMF indication
TNCC-MODIFY indication
TNCC-NOTIFY indication
TNCC-PROCEED indication
TNCC-RELEASE confirm
TNCC-RELEASE indication
TNCC-SETUP confirm
TNCC-SETUP indication
TNCC-TX confirm
TNCC-TX indication

TNCC-SETUP confirm
TNCC-SETUP indication
TNCC-SETUP reguest
TNCC-SETUP response
TNCC-TX indication
TNCC-TX request
TNCC-TX confirm

™Neesap < >

TNCC-COMPLETE request
TNCC-DTMF request
TNCC-MODIFY request
TNCC-RELEASE request
TNCC-SETUP request
TNCC-SETUP response
TNCC-TX request

CC Service MSILS

Figure 13: CC services provided at TNCC-SAP MS/LS-side

11.3.2  Service primitives at the TNCC-SAP

Each TNCC-SAP shall be characterized by a SAP and the set of service primitives available for each SAP shall be as
specified in this clause.

TNCC-ALERT indication: the primitive shall be used in the call set-up phase towards the calling user application
when on/off hook signalling is employed.

TNCC-COMPLETE request/indication/confirm: the primitive shall be used as a termination of the call set-up phase
at the called user application.

TNCC-DTMF request/indication: the primitives may be used during a circuit mode call to exchange DTMF
information between user applications.
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TNCC-MODIFY request/indication: the primitives may be used during call active phase as an indication that an
existing tele- or bearer service has been modified.

TNCC-NOTIFY indication: the primitives may be used during call set-up and call active phasesto notify the user
application about the status of the call.

TNCC-PROCEED indication: the primitive may be used during call set-up phase to indicate progress of the call
set-up.

TNCC-REL EASE request/indication/confirm: the primitives shall be used to initiate the call release phase. Further it
shall be used to indicate the termination of the call release phase. The primitives may also be used during the call set-up
phase to request or indicate rejection of a call.

TNCC-SETUP request/indication/r esponse/confir m: the primitives shall be used to initiate the call set-up phase and
shall also be used to indicate the termination of the call set-up phase.

TNCC-TX request/indication/confirm: the primitives shall be used during call active phase to request and indicate
change in the transmission permission.

11.3.3 Primitive description

The information contained in the primitive description tables which follow corresponds to the following key:

KEY: M: Mandatory; C: Conditional; O: Optional; -: Not used.

11.3.3.1 TNCC-ALERT primitive

TNCC-ALERT indication shall be used to indicate to the calling user application, that the call has been received, and
alerting at the called user application has been initiated. The called user application is using on/off hook signalling and
the primitive indicates that the called user application isalerting.

The parameters are defined in table 41.

Table 41: Parameters for the primitive TNCC-ALERT

Parameter Indication

Basic service information (offered):

Circuit mode service O

Communication type (6]

Data call capacity C (note)

Data service C (note)

Encryption flag (6]

Speech service C (note)
Call queued (6]
Call time-out, set-up phase M
Simplex/duplex M
NOTE: Depending on the value of circuit mode service.
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11.3.3.2 TNCC-COMPLETE primitive
TNCC-COMPLETE request shall be used by the called user application to completeindividual call set-up.

TNCC-COMPLETE indication shall be used as an indication to the called user application that the call set-up has been
completed. The called user application shall also be informed whether the SwM|I has granted transmission permission to
the calling user application or whether the right to transmit has been handed over to the another user application.

TNCC-COMPLETE confirm shall be used to confirm to the called user application that the call set-up has been
compl eted.

The parameters are defined in table 42.

Table 42: Parameters for the primitive TNCC-COMPLETE

Parameter Request Indication Confirm
Access priority 6] - -
Basic service information (offered):
Circuit mode service O - -
Communication type ©) - -
Data call capacity C (note) - -
Data service C (note) - -
Encryption flag O - -
Speech service C (note)
Call time-out - M
Hook method M - -
Simplex/duplex M - -
Transmission grant - M M
Transmission request permission - M M
Transmission status - M M
Traffic stealing (6] - -
NOTE: Depending on the value of circuit mode service.
11.3.3.3 TNCC-DTMF primitive

TNCC-DTMF request shall be used as arequest from the user application to send anumber of DTMF digits to another
user application.

TNCC-DTMF indication shall be used as an indication to the user application that a number of DTMF digits has arrived
from another user application.

The parameters are defined in table 43.

Table 43: Parameters for the primitive TNCC-DTMF

Parameter Request Indication
Access priority (0] -
DTMF tone delimiter M O (note 4)
DTMF result - C (note 3)
Number of DTMF digits C (note 1) C (note 2)
DTMF digits C (note 1) C (note 2)
Traffic stealing (6] -

NOTE 1: Present when the value of DTMF tone delimiter is 'DTMF tone start'.

NOTE 2: Present when DTMF tone delimiter is present and set to 'DTMF tone start'.

NOTE 3: Present when DTMF tone delimiter is not present.

NOTE 4: The time difference between 'DTMF tone start' and 'DTMF tone end' may not correspond
to the tone duration at the originator.
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11.3.34 TNCC-MODIFY primitive

TNCC-MODIFY request shall be used as arequest from the user application to the SwMI to change the cal attributes
and/or the smplex/duplex selection.

NOTE: If achangein call attribute isrequested, it cannot change from point-to-multipoint to point-to-point.

TNCC-MODIFY indication shall be used as an indication to a user application that the call attribute has changed from
one tele/bearer service to another tele/bearer service. The primitive shall also be used for indicating a change in the call
timer or a change in the simplex/duplex operation.

The parameters are defined in table 44.

Table 44: Parameters for the primitive TNCC-MODIFY

Parameter Request Indication

Access priority 6] -
Basic service information (new):

Circuit mode service ®) ®)

Communication type O O

Data call capacity C (note) C (note)

Data service C (note) C (note)

Encryption flag O O

Speech service C (note) C (note)
Call time-out - O
Simplex/duplex 6] (@)
Traffic stealing O -
NOTE: Depending on the value of circuit mode service.

11.3.35

TNCC-NOTIFY primitive

TNCC-NOTIFY indication shall provide information from the SwMI to the user application about a circuit mode call.
The parameters are defined in table 45.

Table 45: Parameters for the primitive TNCC-NOTIFY

Parameter Indication

Call status O
Call time-out in set-up phase (0]
Call time-out O
Call ownership (6]
Poll response percentage O (note)
Poll response number O (note)
Poll response addresses O (note)
Poll request (©)
NOTE: Only one of these values is applicable in a service primitive.
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11.3.3.6 TNCC-PROCEED primitive

TNCC-PROCEED indication shall be used as an indication to the user application that call establishment has been
initiated in the SwMI. Theindication may also contain information about changesin call attributes, changes in the hook
method or the simplex/duplex operation.

The parameters are defined in table 46.

Table 46: Parameters for the primitive TNCC-PROCEED

Parameter Indication

Basic service information (offered):

Circuit mode service O

Communication type O

Data call capacity C (note)

Data service C (note)

Encryption flag O

Speech service C (note)
Call status ©)
Hook method O
Simplex/duplex ®)
NOTE: Depending on the value of circuit mode service.

11.3.3.7 TNCC-RELEASE primitive

TNCC-RELEASE request shall be used by the user application to either leave a continuing call or request disconnection
of the call. If he wantsto disconnect the call the SwMI is requested to rel ease the connection. The SwMI isalso
requested to release the call identifier and al connections associated with it.

TNCC-RELEASE indication shall be used as an indication to the user application, that the SwMI has released the call
identifier and the corresponding connection. This primitive may also indicate aloss of resources at alower layer.

TNCC-RELEASE confirm shall be used to indicate to the initiator of the call release, that the SwMI hasre eased the
call identifier and the connection.

The parameters are defined in table 47.

Table 47: Parameters for the primitive TNCC-RELEASE

Parameter Request Indication Confirm
Access priority (6] - -
Disconnect cause M M M
Disconnect status - - M
Disconnect type M - -
Traffic stealing (6]

11.3.3.8 TNCC-SETUP primitive

TNCC-SETUP request shall be used toinitiate the call establishment of a circuit switched call by a calling user
application.

TNCC-SETUP indication shall be used as an indication to a called user application that a call establishment has been
initiated and a circuit switched call isin progress or has been established.

TNCC-SETUP response shall be used by the called user application to indicate that the call has been accepted and call
set-up can now proceed towards the call active phase. The user application may change the attributes of the call and the
simplex/duplex operation may be changed.

TNCC-SETUP confirm shall be used as a confirmation to the calling user application that the call set-up phase has now
been terminated by the SwMI and an end-to-end connection has been set-up. The cal shall now be considered as being
in its active phase.

ETSI



The parameters are defined in table 48.

100

ETSI EN 300 392-2 V2.3.2 (2001-03)

Table 48: Parameters for the primitive TNCC-SETUP

Parameter Request Indication Response Confirm
Access priority 6] - 6] -
Area selection O (note 6) - - -
Basic service information:

Circuit mode service M M ®) M

Communication type M M O M

Data call capacity C (note 1) C (note 1) C (note 1) C (note 1)

Data service C (note 1) C (note 1) C (note 1) C (note 1)

Encryption flag M M ®) M

Speech service C (note 1) C (note 1) C (note 1) C (note 1)
Call priority M M - O
Call ownership - - - M
Call amalgamation - - - M
Call time-out - M - M
Called party type identifier M - - -

Called party SNA C (note 2) - - -

Called party SSI C M - -

(notes 2, 3)

Called party extension C (note 2) O (note 4) - -

External subscriber number (called) 6] - - -
Calling party:

Calling party SSI - ®) - -

Calling party extension - O (note 4) -

External subscriber number (calling) - ®) - -
CLIR control O (note 7) O (note 7) O (note 7) -
Hook method selection M M M M
Request to transmit/send data M - - -
Simplex/duplex selection M M M M
Traffic stealing (©) - (0] -
Transmission grant - M (note 5) - M (note 5)
Transmission request permission - M - M
NOTE 1: Depending on the value of circuit mode service type.

NOTE 2: Depending on the value of called party type identifier.

NOTE 3: The application should ensure that individual calls (basic service) use called party ISSI, and group calls use
GSSl.

NOTE 4: If not present, the user application shall assume that the address extension is the MNI of the current
network.

NOTE 5: Transmission grant is applicable also in duplex calls.

NOTE 6: Usage of this parameter is defined in EN 300 392-12-8 [34].

NOTE 7: Usage of this parameter is defined in ETS 300 392-12-1 [16].

11.3.3.9

TNCC-TX primitive

TNCC-TX request shall be used as arequest from the user application that it wants to transmit or that it has ceased its
transmission. In the request for transmission the requested priority and the encryption mode shall be indicated. The user
application should usea TNCC-TX request for arequest to transmit only when a previous TNCC-TX indication has
indicated that a request for transmission is allowed.

TNCC-TX indication shall be used as an indication to the user application concerning the tranamit status of the call. The
primitive shall also be used to inform the user application about whether another user has been granted transmission or
ceased its transmission. The encryption state of the actual transmission isindicated in the encryption control parameter.

TNCC-TX confirm shall be used as a confirmation to the user application that the request to transmit has been granted.
The encryption state of the actual transmission isindicated in the encryption control parameter.

The parameters are defined in table 49.
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Table 49: Parameters for the primitive TNCC-TX

Parameter Request Indication Confirm
Access priority 6] - -
Encryption flag M M M
Transmitting party SSI - O -
Transmitting party extension - O (note) -
External subscriber number - o -
Traffic stealing ®) - -
Transmission condition M - -
Transmit request permission - M M
Transmission status - M M
Tx demand priority M - -

NOTE: If not present, the user application shall assume that the address extension is the MNI of the
current network.

Table 50: Void

11.3.4 Parameter description

Parameters shall be part of the primitives described in clause 11.3.3 and if applied the parameters shall contain the
values specified in this clause. These values are selected to correspond to element values used in the air interface
protocol.

Access priority =
low priority;
high priority;
emergency priority.

The default value of the access priority parameter shall be "low priority”, which will be applied when no access priority
parameter isexplicitly defined.

Areasdection =
areanot defined;
area l,
etc...;
area 14,
all areasin this system.

The default value of the area selection parameter shall be "area not defined”, which will be applied when area selection
isnot used.

Basic service information (a set of parameters) =
circuit mode service;
communication type;
data service;
data call capacity (data service only);
encryption flag;

Speech service.
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Call amalgamation =
call not amalgamated;
call amalgamated.
Call ownership =
acall owner;
not a call owner.
Call priority =
priority not defined;
lowest priority;
etc...;
highest non-pre-emptive priority;
lowest pre-emptive priority;
etc...;
second highest pre-emptive priority;
emergency pre-emptive priority.
Call queued =
call isnot queued;
call is queued.
Call status=
call gatus unknown;
call is progressing;
call is queued;
requested subscriber is paged;
call continue;
hang timer has expired.
Call time-out =
call time-out infinite;
call time-out value-1;

call time-out value-2;

call time-out value-15.

Refer to clause 14.2.15 for the time-out val ues.
Call time-out in set-up phase =

call time-out pre-defined;

call time-out value-1;
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call time-out value-2;

etc...;

call time-out value-7.

Refer to clause 14.2.16 for the time-out values.
Called party extension =

country code and network code part of TSI.
Called party SNA =

Short Number Address (SNA).
Called party SSI =

Short Subscriber Identity (SSl).
Called party type identifier =

SNA;

SSI;

TETRA subscriber identity (TSI).

Calling party extension =

Mobile Country Code (MCC) + Mobile Network Code (MNC).

Calling party SSI =
Individual Short Subscriber Identity (1SSI).
Circuit mode service =
data service;
Speech service.
CLIR control =
not implemented or use default mode;
presentation not restricted;
presentation restricted.
Communication type =
point-to-point;
point-to-multipoint;
point-to-multipoint acknowl edged;
broadcast.

Data service (service per onetime dot) =

unprotected: 7,2 kbit/s, no interleaving;

low protection: 4,8 kbit/s, short interleaving depth = 1;
low protection: 4,8 kbit/s, medium interleaving depth = 4;
low protection: 4,8 kbit/s, long interleaving depth = 8;
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high protection: 2,4 kbit/s, short interleaving depth = 1;
high protection: 2,4 kbit/s, medium interleaving depth = 4;
high protection: 2,4 kbit/s, long interleaving depth = 8.

NOTE 1: Theincreasein interleaving depth gives a better error protection, but also generates alonger transmission
delay.

Data call capacity =
onetimedoat;
two time dots;
threetime dots;
four time dlots.
Disconnect cause =
cause not defined or unknown;
user requested disconnect;
called party busy;
called party not reachable;
called party does not support encryption;
congestion in infrastructure;
not allowed traffic case;
incompatible traffic case;
requested service not available,
pre-emptive use of resource;
invalid call identifier;
call regjected by the called party;
no idle CC entity;
expiry of timer;
SwMI requested disconnection;
acknowledged service not completed;
loss of resources,
usage marker failure.
Disconnect status =
disconnection successful;
disconnection unsuccessful, the user isreleased from the call;
disconnection unsuccessful, not the call owner, the user isreleased from the call;

the user isreleased from the call.
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Disconnect type =
disconnect call;
leave call without disconnection;
leave call temporarily.
DTMF digits=
Each digit shall be one of the following:
digit O;
etc...;
digit 9;
digit *;
digit #
digit A;
digit B;
digit C;
digit D.
DTMF result =
DTMF not supported;
DTMF not subscribed.
DTMF tone delimiter =
DTMF tone start;
DTMF tone end.

NOTE 2: Thelength of thereceived DTMF tone may be modified by the lower layer protocol depending on the
signalling capacity availability.

Encryption flag =
clear end-to-end transmission;
encrypted end-to-end transmission.
External subscriber number digits=
Up to 24 digits. Each digit shall be one of the following:
digit O;
etc..;
digit 9;
digit *;
digit #;
digit +.
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Hook method sdlection =
no hook signalling (direct through-connect);
hook on/hook off signalling (individual call); and call acceptance signalling (group call).
Number of DTMF digits =
1to 254.
Pall request =
no poll answer requested;
poll answer requested.
Poll response addresses =
TSl addresses 1-N.
Poll result identifier =
poll result not known;
the percentage of responding group members,
the number of responding group members;
the addresses of the responding group members.
Pall response number =
no poll responsg;
1 poll response;
etc...;
63 or more poll responses.
Poll response percentage =
0 %;
1 %;
€tc...;
100 %.
Request to transmit/send data =
reguest to transmit/send data;
reguest that other MSLS may transmit/send data
Simplex/duplex selection =
simplex operation;
duplex operation.
Speech service =
TETRA encoded one timeslot speech;

proprietary encoded one timeslot speech.
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Traffic stealing =
don't stedl traffic;
stedl traffic.

The default value of the traffic stealing parameter shall be "don't stedl traffic", which will be applied when no traffic
stealing parameter is explicitly defined, not used or otherwise defined in the protocal.

Transmission condition =

request to transmit;

transmission ceased.
Transmission grant =

transmission granted;

transmission not granted;

transmission request queued;

transmission granted to another user.
Transmission request permission =

allowed to request for transmission;

not allowed to request for transmission.
Trangmission status =

transmission ceased;

transmission granted;

transmission not granted;

transmission request queued;

transmission granted to another user;

transmission interrupt;

transmission wait;

transmission request failed.
Transmitting party extension =

Mobile Country Code (MCC) + Mobile Network Code (MNC).
Transmitting party SSI =

Individual Short Subscriber Identity (1SSI); or

Group Short Subscriber Identity (GSS!).
Tx demand priority =

low priority;

high priority;

pre-emptive priority;

emergency pre-emptive priority.
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The default value of the TX demand priority parameter shall be "low priority”, which will be applied when no TX
demand priority parameter is explicitly defined.

11.4  States for CC SAP

The state transitions visible at the TNCC-SAP shall be as shown in figure 14.

TNCC-RELEASE request

CALL
DISCONNECT

TNCC-RELEASE request —

TNCC-RELEASE request

After initial Start Up

/TNCC-RELEASE confirm

TNCC PROCEED indication
TNCC-NOTIFY indication
TNCC-MODIFY indication
TNCC-ALERT indication

TNCC-SETUP indication,

TNCC-RELEASE indication

TNCC-RELEASE indication
TNCC-SETUP response
TNCC-RELEASE request
TNCC-NOTIFY indication
TNCC-COMPLETE request
TNCC-MODIFY request
TNCC-MODIFY indication

\TNCC-RELEASE indication

TNCC-SETUP confirm™.

TNCC-COMPLETE indication
TNCC-COMPLETE confirm
TNCC-SETUP indication
TNCC-SETUP response

TNCC-DTMF request/indication
TNCC-MODIFY request/indication
TNCC-NOTIFY request/indication
TNCC-TX request/indication/confirm

Figure 14: State transition diagram for one instance at the CC SAP

12 Supplementary Services (SS) service description

12.1 Introduction

This clause describes general services offered by the CMCE at the SS SAP of the TETRA V+D layer 3 service
boundary. This SAP with the CC SAP is used in supplementary service conformance testing as a normative boundary in
TETRA MSsandin TETRA LSs.
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12.2  Services offered

The SS services are provided at the TNSS-SAP and TNCC-SAP. Refer to clause 11.3 on those supplementary services
which utilize also TNCC-SAP. For cdl related actions the TNSS-SAP and TNCC-SAP are linked together by the call
instance and therefore thereisno "call identifier” parameter in the primitives.

The SS may consist of the following services:
- invocation of an SS;
- activation/deactivation of an SS;
- définition of an SS;
- cancelation of an SS,
- interrogation of an SS;
- registration of a user to a supplementary service;

- reception of supplementary service messages.

12.3 SS service

12.3.1 Primitives exchanged through TNSS-SAP

The SS primitives are defined in EN 300 392-9 [12] and in each supplementary service stage 3 description
ETS 300 392-12 [13] , when available.

Figure 15: Void

The supplementary service primitives shall contain in addition to supplementary services specific parameters a so the
access priority parameter as defined in table 51.

Table 51: Parameters for the supplementary service primitives

Parameter Request Indication Response Confirm
Access priority (6] - (6] -
Supplementary service dependent parameters

12.3.2 Parameter description

Parameters shall be part of the primitives described in clause 12.3.1 and if applied the parameters shall contain the
values specified in this clause. These values are selected to correspond to el ement values used in the air interface
protocol.

Access priority =
low priority;
high priority;
emergency priority.

The default value of the access priority parameter shall be "low priority”, which will be applied when no access priority
parameter isexplicitly defined.

Table 52: Parameters for the primitive TNSS-SERVICE (Void)
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13 Short Data Service (SDS) service description

13.1 Introduction

This clause describes the services offered by the short data service sub-entity in the CMCE at the SDS SAP of the
TETRA V+D layer 3 service boundary. The SDS SAP isused in conformance testing as anormative boundary in
TETRA MSsandin TETRA LSs.

13.2  Services offered
The SDS shall be provided by a single SDS functional entity at the TNSDS-SAP.
The short data functional entity shall consist of the following mobile originated and mobile terminated services:
a) user defined short message reception and transmission;
- individual message;
- group message;
b) pre-defined short message reception and transmission;
- individual message;
- group message.

13.3 SDS

13.3.1 SDS primitives exchanged through the TNSDS-SAP

TNSDS-CANCEL request: The primitive may be used by the user application to cancd sending of a message before it
is sent at least once over the air interface.

TNSDS-STATUS request/indication: The primitives shall be used to send or receive a pre-coded message defined by
either the present document or by the network operator.

TNSDS-REPORT indication: The primitive shall be used to indicate whether aTNSDS-UNITDATA request or a
TNSDS-STATUS request has been either transmitted successfully or the transmission failure reason.

TNSDS-UNITDATA request/indication: The primitives shall be used to send or receive a user defined message.

The flow of short data service primitives shall be asillustrated in figure 16.
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SIGNAL TNSDS-STATUS indication
TNSDS-CANCEL request TNSDS-REPORT indication
TNSDS-STATUS indication TNSDS-UNITDATA indication

TNSDS-STATUS request
TNSDS-REPORT indication

TNSDS-UNITDATA indication
TNSDS-UNITDATA request TNSDS-SAP < >

TNSDS-UNITDATA request

TNSDS-CANCEL request
TNSDS-STATUS request

SDS Service MS/LS

Figure 16: SDS provided at TNSDS-SAP (MS/LS-side)

13.3.2  Service primitives at the TNSDS-SAP
The information contained in the primitive description tables which follow corresponds to the following key:
KEY: M: Mandatory; C: Conditional; O: Optional; -: Not used.

The SDS-TL protocol modifies the TNSDS primitives so that a certain range of Status number values of the
TNSDS-STATUS primitives are used by the SDS-TL protocol and the User defined data-4 parameter is only available

viathe SDS-TL-SAP, refer to clause 29.1.1.

13.3.2.1 TNSDS-STATUS primitive

TNSDS-STATUS request shall be used by the user application to send a pre-defined message to another user or users
given in the address parameter.

NOTE: The status message is selected from a set of pre-coded messages and only the status number isgiven asa
parameter.

TNSDS-STATUS indication shall indicate to the user application that a pre-coded status message from another user
application has been received.
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The parameters are defined in table 53.

Table 53: Parameters for the TNSDS-STATUS primitive

ETSI EN 300 392-2 V2.3.2 (2001-03)

Parameter Request Indication
Access priority (6] -
Traffic stealing ®) -
Area selection O (note 3) -
Called party type identifier M -
Called party SNA C (note 1) -
Called party SSI C (note 1) M
Called party extension C (note 1) O (note 2)
Called party address type - O
External subscriber number (called) ®)
Calling party SSI - M
Calling party extension - O (note 2)
External subscriber number (calling) (0]
Status number M M
Handle M -
NOTE 1: Depending on the value of called party type identifier.
NOTE 2: If not present, the user application shall assume that the address extension is the MNI of

the current network.
NOTE 3: Usage of this parameter is defined in EN 300 392-12-8 [34].
13.3.2.2 TNSDS-REPORT primitive

TNSDS-REPORT indication shall be used as an indication to the user application that the PDU bel onging to a request,
i.e. the TNSDS-UNITDATA request or the TNSDS-STATUS request, has been either transmitted successfully or lost.

The parameters are defined in table 54.

Table 54: Parameters for the TNSDS-REPORT primitive

Parameter Indication
Transfer result M
Handle M

13.3.2.3

TNSDS-UNITDATA primitive

TNSDS-UNITDATA request shall be used by the user application to send a user defined message to another user

application or appl

ications given in the address parameter.

TNSDS-UNITDATA indication shall be used as an indication to the user that a user application defined message from
another user application has been received. The message may either be a user defined individual message or a user
defined group message.

The parameters are defined in table 55.
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Table 55: Parameters for the TNSDS-UNITDATA primitive

Parameter Request Indication
Access priority 6] -
Traffic stealing ®) -
Area selection O (note 5) -
Called party type identifier M -
Called party SNA C (note 1) -
Called party SSI C (note 1) M
Called party extension C (note 1) O (note 2)
Called party address type - O
External subscriber number (called) ®) -
Calling party:
Calling party SSI - M
Calling party extension - O (note 2)
External subscriber number (calling) - 6]
Short data type identifier M M
User defined data-1 C (note 3) C (note 3)
User defined data-2 C (note 3) C (note 3)
User defined data-3 C (note 3) C (note 3)
User defined data-4 C (notes 3, 4) C (notes 3, 4)
NOTE 1: Depending on the value of called party type identifier.
NOTE 2: If not present, the user application shall assume that the address extension is the MNI of
the current network.
NOTE 3: Depending on the value of short data type identifier.
NOTE 4: This parameter is modified by the SDS-TL protocol and it contains always a protocol
identifier, and is available via the SDS-TL-SAP, refer to 29.1.1.
NOTE 5: Usage of this parameter is defined in EN 300 392-12-8 [34].
13.3.24 TNSDS-CANCEL primitive

TNSDS-CANCEL request may be used by the user application to cancel sending of a message before it is sent at least
once over theair interface.

13.3.3 Parameter description

Parameters shall be part of the primitives at the TNSDS SAP. When applied the parameters shall contain the values
specified in this clause.

Access priority =

low priority;

high priority;

emergency priority.

The default value of the access priority parameter shall be low priority, which will be applied when no access priority

parameter isused.

Area Sdection =

areanot defined;

aeal;
€tc...;

area 14;

all areasin this system.

The default value of the area selection parameter shall be "area not defined”, which will be applied when area selection

isnot used.
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Called party address type =
broadcast;
individual;
group.

Called party extension =
MCC + MNC.

Called party short number address=
SNA.

Called party SSI =
1SSl

Called party type identifier =
SNA;
SSI;
TS.
Calling party extension =
MCC + MNC.
Calling party SSI =
1SS!
External Subscriber Number =
Up to 24 digits. Each digit shall be one of the following:
digit 0;
etc...;
digit 9;
digit *;
digit #
digit +.
Handle=

alocal SDU identifier.

Status number =
0 emergency call;
1t0 31743 reserved;

32768t065535  availablefor TETRA network specific definition.

ETSI EN 300 392-2 V2.3.2 (2001-03)

NOTE 1: Further status number definitions may be added in the maintenance of the present document as an annex.
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NOTE 2: Pre-defined status values from 31 744 to 32 767 are used by SDS-TL protocol and will not be available as
pre-defined status values.

Short data type identifier =

user defined data-1;

user defined data-2;

user defined data-3;

user defined data-4.
Traffic stealing =

do not stedl traffic;

steal traffic.

The default value of the traffic stealing parameter shall be do not steal traffic, which will be applied when no traffic
stealing parameter is used.

Transfer result =

SUCCesS;

failure.
User defined data 1 =

16 bit user defined data.
User defined data 2 =

32 bit user defined data.
User defined data 3 =

64 bit user defined data.
User defined data-4 =

protocol identifier; and

user defined data bits, maximum length 2 039 bits.

13.3.4 State description

13.34.1 NULL state
No short data message shall be in progress.

13.3.4.2 SHORT DATA INITIATED state

Short data message sending in progress state. Waiting for the completion of a message transfer.
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13.3.5 Service state diagram for the TNSDS-SAP

TNSDS-UNITDATA indication
TNSDS-STATUS indication

TNSDS-REPORT indication

SHORT DATA
INITIATED

TNSDS-UNITDATA request
TNSDS-STATUS request

Figure 17: Service state diagram for the mobile terminated short data message

14 CMCE protocol

14.1 Introduction

This clause definesthe layer 3.2 CMCE air interface protocol for the MS and the LS. There shall be a peer-to-peer
relationship between the layers on the terminal side and the SwMI side. The protocol for the SwMI side ishowever
outside the scope of the present document. The CMCE protocal is the network layer protocol that shall be used to
provide services to an end user application in the area of CC services, of SDS and of supplementary services.

This clause specifies:

the functional requirements for implementations claiming conformance to the present document;
- procedures for specific transmission of:

- control information for circuit mode services,

- call unrelated short data messages,

- contral information for call related/call unrelated supplementary service messages.

- the encoding of the Protocol Data Units (PDUs) used for the transmission of data and control information;

- procedures for the correct interpretation of protocol control information.

14.2  Overview of CMCE

Figure 18 shows the position of the CMCE protocols in both the MS/LS and in the BS protocol stack. The present
document does not define a BS protocol architecture or user application SAPs for the CMCE within the SwMI.
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User applications

TNCC-SAP TNSS-SAP TNSDS-SAP
CMCE_MS CMCE_BS
LCMC-SAP LCMC-SAP
MLE

CMCE-MS Circuit Mode Control Entity, Mobile Station
CMCE-BS Circuit Mode Control Entity, Base Station
LCMC-SAP Mobile Link Entity - Circuit Mode Control Service Access Point
MLE Mobile Link Entity

TNCC-SAP TETRA Network - Call Control Service Access Point
TNSDS-SAP TETRA Network - Short Data Service Service Access Point
TNSS-SAP TETRA Network - Supplementary Service Service Access Point

Figure 18: System view

14.2.1 Communication routes of the CMCE model
The CMCE mode definesroutes used for information exchange between the sub-entities as shown in figure 19.

The externd routes are routes between a sub-entity of the CMCE and an entity in another layer. Each external route
shall be mapped onto a SAP.

There are 4 external routes.
Theraroute shal correspond to the TNCC-SAP. The primitives exchanged on that route are described in clause 11.
Therb route shal correspond to the TNSS-SAP. The primitives exchanged on that route are described in clause 12.
Thercroute shal correspond to the TNSDS-SAP. The primitives exchanged on that route are described in clause 13.
Theri route shall correspond to the LCMC-SAP. The primitives exchanged on that route are described in clause 17.
The internal routes are routes between sub-entities of the CMCE.
Thereare 5interna routes:

- therdroute shall be aroute between the CC sub-entity and the PC sub-entity;

- thereroute shal be aroute between the SS sub-entity and the PC sub-entity;

therg route shall be aroute between the SS sub-entity and the CC sub-entity;

- therf route shall be aroute between the SDS sub-entity and the PC sub-entity;

therh route shall be aroute between the SS sub-entity and the SDS sub-entity.

14.2.2 Protocol structure and protocol stack

The CMCE isthe layer 3 sub-layer for circuit mode CC, SSand SDS as described in clauses 11, 12 and 13 respectively.
CMCE shall provide servicesto the user applications through service primitives defined for the following three SAPs:

- TNCC-SAPfor CC sarvices;
- TNSS-SAP for SS services,
- TNSDS-SAPfor SDS.
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NOTE: Although there are separate SAPs defined for CC and SS, the protocol description is based on the CC

service primitives, which contain a mixture of CC and SS parameters.

CMCE shall obtain services from the underlying voice and data MLE through the LCMC-SAP.

There shall be one ingtance of the CMCE entity per TSI family within the MS/LS.

The CMCE isinternaly subdivided into four different sub-entities:

CC;

SS;

SDS; and

Protocal Control (PC).

The information exchange between the CC and the SS sub-entities is defined in the supplementary service definitions.
The structureis as shown in figure 19.
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I:NOTE 1 :I

I:NOTE 2 :I

I:NOTE 3 :I

ra route rb route rc route
I:NOTE 1 :I [NOTE 2 :I I:NOTE 3 :I
1..n 1.n+1 1
Call Control rg route Supplementary rh route Short Data
Services Service
D-ALERT D-FACILITY D-STATUS
D-CALL PROCEEDING BUSY indication D-SDS DATA
D-CALL RESTORE CLOSE indication BUSY indication
D-CONNECT IDLE indication CLOSE indication
D-CONNECT INFO indication IDLE indication
D-CONNECT ACK OPEN indication INFO indication
D-DISCONNECT REPORT indication OPEN indication
D-INFO REPORT indication
D-RELEASE | ]
D-SETUP rd route
D-TX CEASED
D-TX CONTINUE o _
D-TX GRANTED U-ALERT re route rf route
D-TX INTERRUPT U-CALL RESTORE
D-TX WAIT U-CONNECT
BREAK indication U-DISCONNECT
BUSY indication U-INFO
CLOSE indication U-RELEASE
CONFIGURE indication U-SETUP
IDLE indication U-TX CEASED
INFO indication U-TX DEMAND
OPEN indication ACTIVITY request
REOPEN indication CANCEL request U-FACILITY U-STATUS
REPORT indication CONFIGURE request CANCEL request U-SDS DATA
RESTORE confirm RESTORE request IDENTITIES request CANCEL request
RESUME indication l _

Protocol Control

MLE-BREAK indication
MLE-BUSY indication
MLE-CONFIGURE indication
MLE-CLOSE indication
MLE-IDLE indication
MLE-INFO indication
MLE-OPEN indication
MLE-REOPEN indication
MLE-RELEASE indication
MLE-REPORT indication
MLE-RESUME indication
MLE-UNITDATA indication

ri route

MLE-ACTIVITY request
MLE-CANCEL request
MLE-CONFIGURE request
MLE-IDENTITIES request
MLE-RELEASE request
MLE-RESTORE request
MLE-UNITDATA request

NOTE 1: Service primitives for the TNCC-SAP are defined in clause 11.
NOTE 2: Service primitives for the TNSS-SAP are defined in clause 12.
NOTE 3: Service primitives for the TNSDS-SAP are defined in clause 13.

Figure 19: Block view of CMCE-MS
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14.2.3 Addressing rules

In addition to the normal TSI which is used in different formsin theinitial call set-up messages (ITSl, GTSI, SSI), the
CMCE entity shall also usethe call identifier for call handling.

The call identifier shall be used as a unique reference to a call between a call participant and the SwMI. A call identifier
isallocated at call set-up time by the SwMI and the call identifier may be changed by the SwMI by allocating a new call
identifier to the MS for the call. Once alocated, the call identifier shall be used in subsequent call related CMCE
messages for that call.

The layer 3 air interface messages may contain only the SSI part of an address. The following rules define how the
receiving entity shall, if it needsto do so, derivethe MNI (i.e convert the SSI to full ITSI or GTSI) if the MNI isnot
supplied over the air interface.

- The SwMI shall interpret the'Called party SSI' or 'Other party SSI' on received uplink messages as belonging to
the SwMI (i.e. the 'missing’' MNI isthe MNI of the current network).

- TheMS shall interpret the 'Calling party address SSI' or "Transmitting party address SSI' on received downlink
messages as belonging to the current SwMI (i.e. the'missing’ MNI isthe MNI of the current network).

NOTE 1: The MNI of the SwMI (MCC and MNC) is sent in the broadcast D-MLE-SYNC PDU, refer to
clause 18.4.2.1.

NOTE 2: Thefird rule forcesthe MS to send the MNI over the air interface also when the called user address
bel ongs to the home network of the MS and M S has migrated to aforeign network - edition 1 of the
Dialling and Addressing Designer's Guide, ETR 300-5 [50], describes a different approach which isno
longer valid.

NOTE 3: The second rule alowsto use only SSI addressing so that all MSs in the same SwM I, independently of
whether they arein their home or in avisited SwMI, will understand it in the same manner (for example
group calls having participants belonging to different networks).

NOTE 4: The supplementary service related information in U/D-FACILITY PDU or in facility information el ement
may use SSI differently, refer to supplementary service definitions.

NOTE5: Thevisiting GSSI (V-GSSI) is used only as alayer 2 address in reception and also by MM in layer 3
PDUs in the group attachment/detachment procedures. V-GSSI shall not be used as'Called party SSI' or
'Other party SSI'in CMCE PDUs.

NOTE 6: If a SwMI allocates atemporary address the MS will consider that the MNI of it isthe one of the current
SwMI.
14.2.4 CC, SS and SDS sub-entities

The CMCE mode describes the protocol behaviour of CC, SS and SDS functional entities.

14.2.4.1 CC sub-entity

The CC processis afunctional sub-entity which provides a set of procedures for the establishment, maintenance and
release of circuit switched services. It provides support for the TETRA basic call signalling. The CC shall manage
invocation of the SS-Access Priority.

The CC process shall use thera signalling route for communication with the user application (see clause 11) and therd
signalling route for communication with the protocol control process. The information exchange of SSrelated
parameters needed for SSinformation exchange isnot defined.

There can be multiple instances of CC per CMCE entity. Depending on its physical capabilitiesan MS may be ableto
support up to four active concurrent circuit mode calls at the sametime.
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14.2.4.2 SS sub-entity

The SS processis afunctiona sub-entity which provides procedures for transfer of information related to SSs. The
transfer of SSinformation is either call related or call unrelated.

The SS processes shdl use therb signalling route for communication with the user application over the TNSS-SAP (see
clause 12) and there signalling route for communication with the protocol control process. Internal communication
between the CC process and the SS process is outside the scope of the present document.

SSsrelated to acall in progress shall have afixed relationship with the corresponding CC entity instance and these SS
instances shall cease to exist after the CC instance ceases to exist.

There shall be also a SS entity, which isnot related to any callsin progress. That entity may use either a
U/D-FACILITY PDU or any CC PDU, when appropriate, to exchange SS information between a MS and a SwMI. The
facility field of the CC PDUs shall only be used to exchange SS information between aMS and the SwMI.

14.2.4.3 SDS sub-entity

The SDS process shall be afunctional sub-entity which provides procedures for transfer of short data and status
messages. The SDS entity shall also manage invocation of the SS- Access Priority for the short data PDU exchange.

The SDS process shall use therc signalling route for communication with the user application over the TNSDS-SAP
(see clause 13) and the rf signalling route for communication with the protocol control process.

The SDS entity shall not be related to any call and it shall provide SDS services independently of whether the SDS
message is directed to a user application involved in an active CC call, or not.

There shall only be one instance of SDS entity per CMCE entity.

14.2.5 PC sub-entity
The PC sub-entity shall provide the following functionality:

- PC shall act as an upwards/downwards router by discriminating the upper sub-entities within CMCE. The
analysis of the content of the various information el ementsin the PDUs shall be done by the sub-entity which is
responsible for and owns theindividual e ements. Outgoing PDUs shall be routed to the MLE in primitives,

- PC shall ensurethat there is only one mobile originated call set-up in progress at any one time by only allowing
one CC sub-entity at atimeto be actively setting up a call until SwMI allocates a call identifier to that call or the
call set-up is discarded;

- MLE shdl giveindications of the progress of the PDU transmission to PC by MLE-REPORT indications. PC
shall beresponsible for handling of general error procedures for the CM CE protocal;

- PC shal usethesignalling routes rd, re, rf for communication with the CC, SS and SDS sub-entities, and theri
signalling route for communication with the MLE over the LCMC-SAP;

- there shal only be one instance of PC per CMCE entity.
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14.2.6 Internal routes

The PDUs and local primitives are grouped per each sub-entity and internal route.

From PC to CC on rd route:

D-ALERT;
D-CALL-PROCEEDING,;
D-CALL-RESTORE;
D-CONNECT;
D-CONNECT ACKNOWLEDGE;
D-DISCONNECT;
D-INFO;

D-RELEASE;

D-SETUP,
D-TX-CEASED;
D-TX-CONTINUE;
D-TX-GRANTED;
D-TX-INTERRUPT;
D-TX-WAIT,;

BREAK indication;
BUSY indication;
CLOSE indication;
CONFIGURE indication;
IDLE indication;

INFO indication;

OPEN indication;
REOPEN indication;
REPORT indication;
RESTORE confirm;
RESUME indication.

From CC to PC on rd route:

U-ALERT,;
U-CALL-RESTORE;
U-CONNECT;
U-DISCONNECT;
U-INFO;
U-RELEASE;
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U-SETUP;
U-TX-CEASED;
U-TX-DEMAND;
ACTIVITY request;
CANCEL request;
CONFIGURE request;
RESTORE request.

From PC to SS on reroute:

D-FACILITY;
BUSY indication;
CLOSE indication;
IDLE indication;
INFO indication;
OPEN indication;
REPORT indication.

From SSto PC on reroute:

U-FACILITY;
IDENTITIES request;
CANCEL reques.

ETSI EN 300 392-2 V2.3.2 (2001-03)

NOTE 1: U/D-FACILITY PDUs are used to transport SSinformation, which isnot related to any ongoing call or

related to acall during SS-CC retention time after the call.

NOTE 2: SSinformation, which relates to an ongoing call istransported either as a predefined element ina CC
PDU or asafacility element in aCC or in aU/D-INFO PDU (see clause 14.7).

From PC to SDS on rf route:

D-STATUS;
D-SDS-DATA,;
BUSY indication;
CLOSE indication;
IDLE indication;
INFO indication;
OPEN indication;
REPORT indication.

From SDSto PC on rf route:

U-STATUS,
U-SDS-DATA;
CANCEL request.
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14.2.7 Intra-CMCE primitive summary

The sub-entitiesinside CMCE shall be responsible for setting parametersin each PDU it is sending. These parameters
are used in the lower layersin the transmission process. These parameters are not visible outside the MS protocol stack,
but shall affect to the functions inside the protocol stack.

14.2.7.1 Down link CC PDU parameters

The following parameters shall accompany each PDU in addition to the PDU contents (SDU). The contents of the
SDUs are defined in clause 14.7. These parameters shall be valid for rd route (see clause 17.3.4 for ri route parameters):

- received TETRA address;
- received addresstype;
- channé change response required.

The D-CALL RESTORE PDU should be a SDU in the RESTORE confirm primitive and the parameters used in this
primitive shall be:

- SDhu;

- restoration result.

14.2.7.2 Uplink CC PDU parameters

Each PDU shall convey following information as parametersin addition to the PDU contents. The contents of the PDUs
are defined in clause 14.7. These parameters shall be valid for rd route (see clause 17.3.4 for ri route parameters):

- endpoint identifier;

- layer 2 service,

- PDU priority;

- stealing permission;

- stealing repeats flag.
The MS shall send the U-RESTORE REQUEST PDU as an SDU in the RESTORE request primitive.
The parameters used in this primitive shall be:

- SDUu;

- layer 2 service,

- PDU priority;

- stealing permission;

- stealing repeats flag.

14.2.7.3 Downlink SS PDU parameters

Each PDU shall convey following information as parameters in addition to the PDU contents. The contents of the PDUs
are defined in clause 14.7. These parameters shall be valid for reroute (see clause 17.3.4 for ri route parameters):

- channé change response required;
- received TETRA address,

- received addresstype.
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14.2.7.4 Uplink SS PDU parameters

Each PDU shall convey following information as parameters in addition to the PDU contents. The contents of the PDUs
are defined in clause 14.7. These parameters shall be valid for reroute (see clause 17.3.4 for ri route parameters):

- layer 2 service,
- PDU priority;

- stealing permission.

14.2.7.5 Down link SDS PDU parameters

Each PDU shall convey following information as parametersin addition to the PDU contents. The contents of the PDUs
are defined in clause 14.7. These parameters shall be valid for rf route (see clause 17.3.3 for ri route parameters):

- received TETRA address;

- received addresstype.

14.2.7.6 Uplink SDS PDU parameters

Each PDU shall convey following information as parametersin addition to the PDU contents. The contents of the PDUs
are defined in clause 14.7. These parameters shall be valid for rf route (see clause 17.3.4 for ri route parameters):

- layer 2 service,
- PDU priority;

- stealing permission.
14.2.7.7 CMCE management primitives

14.2.7.7.0 ACTIVITY request
The parameter used in this primitive shall be:
- call date (see clause 17.3.9).

14.2.7.7.1 BREAK indication

There are no parameters associated with this primitive.

14.2.7.7.1a BUSY indication

There are no parameters associated with this primitive.

14.2.7.7.2 CANCEL request

The parameter used in this primitive shall be:
- handle

14.2.7.7.3 CLOSE indication

There are no parameters associated with this primitive.
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14.2.7.7.4 CONFIGURE indication
The parameters used in this primitive shall be:
- endpoint identifier;

- endpoint status.

14.2.7.7.5 CONFIGURE request
The parameters used in this primitive shall be:

- addtemporary GSSI;

- circuit mode type (see clause 14.8.2);

- channd change accepted (see clause 17.3.9);

- leave assigned channdl;

- deletetemporary GSSI;

- encryption flag;

- cdl identifier;

- endpoint identifier;

- smplex/duplex;

- dotsper frame

- switch U-plane on/off;

- Txgrant.

14.2.7.7.6 IDENTITIES request
The parameter used with this primitive shall be:
- list of attached GSSIs;
- list of detached GSSls.

14.2.7.7.6a IDLE indication

There are no parameters associated with this primitive.

14.2.7.7.6b INFO indication
The parameters used with this primitive shall be:
- broadcast parameters (see clause 17.3.9);

- subscriber class match (see clause 17.3.9).

14.2.7.7.7 OPEN indication

There are no parameters associated with this primitive.

14.2.7.7.8 REOPEN indication

There are no parameters associate with this primitive.
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14.2.7.7.9 REPORT indication
The parameter used in this primitive shall be:

- transfer result.

14.2.7.7.10 RESUME indication

There are no parameters associated with this primitive.

14.3  Overview of services required by the CMCE

In order to transfer messages over the air interface, CMCE shall use the services of the MLE, which in turn shall rely on
the service from underlying layers. The services required from MLE shall be as described in clause 17.

14.4  CMCE protocol states

CMCE shall comprise 4 sub-entities each of them having a separate Sate transition diagram as shown in figures 20, 21,
22 and 23.

Only the main states are shown.

14.4.1 States for PC

After Start Up

MLE-CLOSE indication MLE-OPEN indication

All other PDUs
and primitives

Figure 20: State transition diagram for the PC sub-entity
1441.1 CLOSED
This state exists after an MLE-CLOSE indication has been received from the MLE indicating that access to

communication resources isno longer alowed and the PC sub-entity shall inform the CC, SS and SDS sub-entities with
CLOSE indications. The PC sub-entity shall also enter state CLOSED after initial start up.
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14.4.1.2 OPEN

Thisisthe normal state and indicates that a communication path to a peer entity is open. It is set after an MLE-OPEN
indication has been received from the MLE. When PC receives a MLE-OPEN indication and goes to state OPEN, the
CC, SS and SDS sub-entities shall be informed with OPEN indications.

14.4.2 States for CC

ANY
MAIN STATE

Txxx time out
TNCC-RELEASE request

ANY STATE
Notes 1, 2

ACTIVE

BREAK indication E(xx time out

TNCC-RELEASE request
CLOSE indication

D-RELEASE
T308 time ou,

After initial Start Up OPEN indication TNCC-COMPLETE request
D-ALERT REOPEN indication TNCC-SETUP response (indiv)
D-CALL PROCEEDING TNCC-TX request

D-INFO

D-RELEASE
D-DISCONNECT

D-SETUP

TNCC-SETUP
request

D-DISCONNECT
D-RELEASE
(See also SUB-STATES)

D-RELEASE
D-DISCONNECT

D-CONNECT
D-SETUP (group)

D-CONNECT ACK (indiv).
TNCC-SETUP response (group)

D-RELEASE
D-DISCONNECT

(See also SUB-STATES)

D-TX CONTINUE
D-TX GRANTED

TNCC-RELEASE request
(outgoing call)

TNCC-RELEASE
request
(incoming call)

D-SETUP D-CONNECT

CALL
COLLISION
Note 3

NOTE 1: The TNCC-RELEASE request transitions from the state "ANY STATE" are not applicable for the "CALL
COLLISION" state.

NOTE 2: The selection of the TNCC-RELEASE request transition from the state "ANY STATE" is dependent on the
need for sending disconnection message over the air interface, refer to clauses 14.5.1.1.3 and 14.5.2.1.3.

NOTE 3: The TNCC-RELEASE request transitions from CALL COLLISION state present interactions between two
call control instances and show a simplified view, refer to clauses 14.5.1.1.3 and 14.5.2.1.3.

Figure 21: State transition diagram for the CC sub-entity

A further subdivision of the main states MT-CALL-SETUP and CALL-ACTIVE belonging to the CC sub-entity may
be considered as detailed in figures 22 and 23.
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Txxx time out
TNCC-RELEASE request

ANY
CALL ACTIVE
STATE

CALL
DISCONNECT

BREAK ind RESUME ind

Txxx time out

D-RELEASE TNCC-RELEASE request

T308 time out

- TNCC-TX req (cease)
D-RELEASE

D-DISCONNSECT D-CALL RESTORE
CLOSE indication D-TX GRANTED

\aicatiof D-TX CEASED
REOPEN indication D-TX INTERRUPT

D-SETUP

TNCC-SETUP
request

D-SETUP
D-CONNECT
D-CONNECT ACK
TNCC-SETUP response

MO CALL
SETUP

MT CALL
SETUP

ACTIVE RX

D-TX CEASED
D-TX INTERRUPT
D-TX GRANTED
(indiv)
D-CALL RESTORE
REPORT indication
(U-TX CEASED)

D-CALL
RESTORE

D-CONNECT
D-CONNECT ACK

D-CALL RESTORE
D-TX GRANTED
(not granted)
TNCC-TX req (cease)

D-RELEASE
D-DISCONNECT
CLOSE indication

REOPEN indication

TNCC-TX
req (xmit)

ACTIVE
TX REQ

ACTIVE TX

D-CALL RESTORE
D-TX GRANTED (grant)

TNCC-TX req (cease)
NS

D-TX GRANTED (queug)
D-TX GRANTED (granted to
another)

D-TX GRANTED
D-TX CONTINUE

D-TXWAIT  D-TX WAIT

D-RELEASE
D-DISCONNECT
CLOSE indication
REOPEN indication

D-TX GRANTED
D-TX CONTINUE

-TX GRANTED
-TX CONTINUE

Figure 22: Sub state transition diagram for the CALL-ACTIVE state
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D-RELEASE ANY
D-DISCONNECT —{ MT SETUP
STATE
D-SETUP
TNCC-RELEASE req D-SETUP D-INFO
WAIT USER T SETUP
AppL. /) TNCC-SETUP res ALERTING TNCC-RELEASE req
: (on / off hook)
TNCC-COMPLETE req CALL
DISCONNECT
TNCC-SETUP
response (group)
TNCC-SETUP

response (direct)

MT SETUP

WAIT SwMI Txx TIMEOUT
TNCC-RELEASE req

ACK.
‘ D-SETUP

D-CONNECT ACK. TNCC-TXreq

Figure 23: Sub state transition diagram for the MT-CALL-SETUP state

14.4.2.1 IDLE

Thisisthe normal state when no calls exist and indicates that the CC sub-entity isavailable to handle a call set-up. This
isthe state that CC shall enter after initial start up.

NOTE: Any transition to or from the IDLE state should be accompanied with the generation of an ACTIVITY
request primitive (see clause 14.2.7.7.0), containing the appropriate call sate, to the PC entity.

14.4.2.2 MO-CALL-SETUP

This state existswhen aMS/LS originated call set-up has been initiated but the call has not been established. It exists
after a U-SETUP PDU has been sent as the result of thereceipt of a TNCC-SETUP request until a D-CONNECT PDU
isreceived indicating that the call set-up is successful. If the call set-up is unsuccessful or the user application
disconnectsthe call the CC sub-entity shall leave this state.

14.4.2.3 MT-CALL-SETUP

This state exists during a call set-up wherethe CC sub-entity isthe call terminating CC sub-entity. It exists after the
receipt of aD-SETUP PDU, until thereceipt of a D-CONNECT ACKNOWLEDGE PDU, for point-to-point calls only,
or receipt of a TNCC-SETUP response for point-to-multipoint calls only. The MT-CALL SETUP stateisalso left if the
call set-up isunsuccessful, or if the user application rejects the call.
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14.4.2.4 CALL ACTIVE
This state exists when the call has been established.

NOTE: Trangtions between the ACTIVE RX and ACTIVE TX sub-states should be accompanied with the
generation of an ACTIVITY request primitive (see clause 14.2.7.7.0), containing the appropriate call
state, to the PC entity.

14.4.2.5 CALL DISCONNECT

This state exists when an established call isin the progress of disconnecting. It exists after thereceipt of a
TNCC-RELEASE request from the user application, or if atimer initiated disconnection occurs, until either a
D-RELEASE PDU isreceived, or the call disconnect timer expires.

14.4.2.6 WAIT

The state existsif thereis atemporary interruption to the call. The CC shall enter this state upon receipt of a D-TX-
WAIT PDU and remain in this state until a D-TX-CONTINUE PDU or D-TX GRANTED PDU isreceived, or thecall
is disconnected.

14.4.3 States for SS

There shall only exist 2 general generic states for the SS sub-entity. Each individual service shall then haveits own state
trangition diagrams associated with its protocol .

D-FACILITY
FACILITY indication
OPEN indication
CLOSE indication
BREAK indication

TNSS-SERVICE response
TNSS-SERVICE request
TNSS-INFO response
TNSS-INFO request

REPORT indication
CLOSE indication
Txxx time out

D-FACILITY
FACILITY indication

WAIT FOR
RECEIPT

Figure 24: State transition diagram for the SS sub-entity
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14.4.4 States for SDS
There shall only exist 2 generic states for the SDS sub-entity.

D-SDS DATA
D-STATUS
OPEN indication
CLOSE indication

REPORT indication
CLOSE indication
Txxx time out

TNSDS-STATUS request
TNSDS-UNITDATA request

D-SDS DATA
D-STATUS

WAIT FOR
RECEIPT

Figure 25: State transition diagram for the SDS

14.5 Procedures
In this protocol the routing of PDUs and primitives isimplicit by the PDU and primitive name as defined in clause 14.2.
Thetimersin the following procedures are:

- started - meaning that the timer shall start to measure time as indicated in the parameter value T3xx
independently of the current timer count; or

- stopped - meaning that the timer shall be stopped at the current timer count; or
- reset - meaning that the timer count shall be set to itsinitial value, beit zero or parameter value T3xx.

Depending on timer T3xx the starting value shall either be pre-defined or dynamically set by air interface protocol
procedures.

NOTE 1: InIDLE state al timers T3xx are stopped and whenever atimer isstarted it will get a proper value as
stored, or from aPDU as appropriate.

NOTE 2: Thereisno cal identifier associated to a CC instance in IDLE state.

14.5.1 Individual CC procedures

The CC procedures handled by the CC sub-entity shall be applicable for both speech and data circuit mode calls.
Individual speech and data circuit mode calls shall be set-up as point-to-point calls. The specification shall be applicable
for the procedures and states that residein the MS/LS.
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145.1.1 Call set-up procedures
user cc pc mle  SwMI mle pc cc user
tncc_setup req
Start T303 U- SETUP .
mle_unitdata req
_reportind _mle_report ind
report ind mle_report ind
report ind  mle_report ind \;
4| | mle_unitdata ind
D-SETUP
mle_unitdata ind tnce setup ind
D-CALL - “ _Setup
_tncc_proceed ind PROCEEDING tncc_setup_res
Stop T303 < = =
U-ALERT
Start T302 mle_unitdata ind | |¢—| mle_unitdata req
D-INFO <+ =
tncc_notify ind . :
< — report ind
(Start T302) mle_report ind P ! -
mle_report ind report ind i
& || mle_reportind report ind 4
mle_unitdata ind
| D-ALERT = |
_tncc_alertind ¢ et
Start T302 ncc_complete req|
. U-CONNECT || gyart T301
mle_unitdata req
mle_report ind report ind
mle_report ind report ind
4/ mle_reportind | report ind
mle_unitdata ind mle_unitdata ind
_ D-CONNECT = N
D-CONNECT
& Ncc_setup con ACKNOWLEDGE™] [tncc_complete con.
Stop T302 _ Stop T301
Start 1310 configure req | ) < configure req Start T310
mle_configure req | mle_configure req

Figure 26: Individual call set-up scenario using on/off hook signalling

user cc pc mle  SwMI mle pc cc user
tncc_setupreq
Start T303 U- SETUP .
mle_unitdata req
report ind _mle_report ind
report ind mle_report ind
report ind mle_report ind
|| mle_unitdata ind
D-SETUP -
mle_unitdata ind tncc_setup ind
_ D-CALL = >
‘tn(:é:t_proTc;gg ind PROCEEDING _ tncc_setup res
0
StaPt T302 ) 4 YU-CONNECT Start T301
 mle_unitdata req
mle_report ind report ind
mle_report ind report ind -
mle_report ind report ind g
mle_unitdata ind mle_unitdata ind
_ D-CONNECT |4 N I
tncc_setup con ~ » i
Ston T3%2 ACKNOWLEDGE™]|incc_complete ind
] Stop T301
Start T310 configure req ] o configure req Start T310
mle_configure req, _mle_configure re

Figure 27: Individual call set-up scenario using direct set-up signalling
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1451.1.1 Incoming call

Notification of the arrival of an incoming call to the CC sub-entity shall be made by the reception of a D-SETUP PDU
which shall be delivered to the user application in a TNCC-SETUP indication viathe TNCC-SAP. If the user
application can support the call it shall immediately return a TNCC-SETUP response otherwise it shall return a TNCC-
RELEASE request (see clause 14.5.1.1.5).

Onreceipt of a D-SETUP PDU the CC sub-entity shall enter state MT-CALL-SETUP and take the following actions,
which are dependent upon the information contained within the D-SETUP PDU:

the call identifier shall be used as the reference to this call in subsequent PDUs during the call;

it shall beindicated to the called MS/LS in the D-SETUP PDU if on/off hook signalling or direct set-up
signalling is used for this call set-up;

if on/off hook signalling is requested and the CC receives a TNCC-SETUP response indicating that the called
user application has accepted on/off hook signalling, the CC shall send a U-ALERT PDU indicating that the
called party is alerted, seefigure 26 right hand side. The CC sub-entity shall remain in state MT-CALL-SETUP,

when on/off hook signalling is used and the CC receives a TNCC-COMPLETE request indicating that the called
user application has answered, the CC shall send a U-CONNECT PDU and start timer T301. The CC sub-entity
shall remain in state MT-CALL-SETUP. Upon receipt of a D-CONNECT ACKNOWLEDGE PDU, the CC shall
inform the user application with a TNCC-COMPLETE confirm, enter state CALL-ACTIVE, stop timer T301
and gart timer T310, seefigure 26 right hand side. The D-CONNECT-ACKNOWLEDGE PDU shall contain an
indication asto which party is permitted to transmit. The CC sub-entity shall send a CONFIGURE request for
lower layer configuration;

in aduplex call the SwMI shall grant permission to talk in the D-CONNECT ACKNOWLEDGE PDU;

if direct set-up signalling is used and the CC receives a TNCC-SETUP response indicating that the called user
application has accepted direct call set-up sgnaling, the CC shall send a U-CONNECT PDU indicating that the
MS/LSisready for immediate communication, and shall start timer T301. Upon receipt of the U-CONNECT
message the SwMI should send a D-CONNECT ACKNOWLEDGE PDU in return. The CC sub-entity shall then
inform the user application with a TNCC-COMPLETE indication and shall enter state CALL-ACTIVE, stop
timer T301 and start timer T310, see figure 27 right hand side. The D-CONNECT ACKNOWLEDGE PDU shall
contain an indication asto which party is permitted to transmit. The CC sub-entity shall send a CONFIGURE
request for lower layer configuration;

if transmission isnot granted but the D-CONNECT ACKNOWLEDGE PDU contains an indication that the
MS/LSis allowed to request transmission permission, the CC shall follow the transmission control procedures
outlined in clause 14.5.1.2.1;

wherethe called MS/LS is unable to accept the request for abasic service, it may according to the rules stated
bel ow, offer a different basic service to the calling party. The offered value shall be indicated in the U-
CONNECT or U-ALERT PDU. Wherethe caled MSLS is unable to offer adifferent service according to the
rules below then the call shall bergected using a U-DISCONNECT PDU as defined in clause 14.5.1.1.5, e.g. if
circuit mode data is requested but the terminal cannot support data.

for circuit mode unprotected bearer services:

- if 28,8 kbit/srequested, 21,6 kbit/s, 14,4 kbit/s or 7,2 kbit/s may be offered;
- if 21,6 kbit/srequested, 14,4 kbit/s or 7,2 kbit/s may be offered;

- if 14,4 kbit/srequested, 7,2 kbit/s may be offered.
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- for circuit mode protected (low) bearer services:
- if 19,2 kbit/srequested, 14,4 kbit/s, 9,6 kbit/s or 4,8 kbit/s may be offered;
- if 14,4 kbit/srequested, 9,6 kbit/s or 4,8 kbit/s may be offered;
- if 9,6 kbit/srequested, 4,8 kbit/s may be offered;
- if interleaving depth N = 8 requested, N = 4 or N = 1 may be offered;
- if interleaving depth N = 4 requested, N = 1 may be offered.

- for circuit mode protected (high) bearer services:

if 9,6 khit/srequested, 7,2 khit/s, 4,8 khit/s or 2,4 khit/s (high) may be offered;
- if 7,2 kbit/srequested, 4,8 khit/s or 2,4 kbit/s (high) may be offered;

- if 4,8 khit/srequested, 2,4 khit/s (high) may be offered;

- if interleaving depth N = 8 requested, N = 4 or N = 1 may be offered;

if interleaving depth N = 4 requested, N = 1 may be offered.

- if thecalled MS/LSisrequested to support aduplex call andis unable to do so, then it shall offer asimplex call
by setting the smplex/duplex element accordingly in either the U-ALERT or U-CONNECT PDU;

- if thecalled MSisrequested to use direct call set-up and it is unable to support this, but does support on/off hook
signalling, then it shall offer this service by sending the U-ALERT PDU;

- if the called MSisrequested to use on/off hook signalling and is unable to support this, but does support direct
call set-up, then it shall offer this service by setting the hook method e ement accordingly in the U-CONNECT
PDU;

- if the called user application during the call set-up cannot continue to support of the call for other reasons that
those stated above the request for call set-up shall be regjected by issuing a TNCC-RELEASE request. The
request to release the call set-up shall be mapped to a U-DISCONNECT PDU and follow the procedure defined
in clause 14.5.1.3.

During the call set-up phase, the SwMI may send the D-INFO PDU containing anew value for T301 to prolong the call
set-up time. If the CC in the called MSL S receives an D-INFO PDU containing a Call time-out, set-up phase e ement
the CC shall start timer T301 using the specified value.

145.1.1.2 Outgoing call

Toinitiate the call establishment, the user application shall transfer a TNCC-SETUP request primitive acrossthe TNCC
SAP to the CC sub-entity. The TNCC-SETUP request shall be handled by a CC sub-entity ingance that isin state
IDLE.

The CC shall select aPDU priority based on the requested access priority value as defined in clause 14.5.6.2. The CC
shall convert the TNCC-SETUP request into a corresponding U-SETUP PDU and send it. The CC sub-entity shall then
enter the MO-CALL-SETUP state and start timer T303.
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The following describes the normal call set-up procedures:

the progress of the transmission of the U-SETUP PDU may be reported to the CC in one or more REPORT
indications. If the PDU transfer hasfailed, the CC shall stop timer T303, inform the user application with a
TNCC-RELEASE indication and return to state IDLE;

the SwMI may respond to thereceipt of the U-SETUP PDU with aD-CALL PROCEEDING PDU indicating
that the SwMI has received all information concerning the call set-up necessary to effect the call establishment.
On reception of the PDU, the CC shall inform the user application with a TNCC-PROCEED indication. In the
case where On/Off Hook Signalling isrequested or the called user application selects that method and alerting
information isready at the time when the D-CALL PROCEEDING PDU should have been sent, the SwMI may
respond with a D-ALERT PDU instead of the D-CALL-PROCEEDING PDU. Also if the call through
connection isready at the time when the D-CALL PROCEEDING PDU should have been sent, the SwMI may
send a D-CONNECT PDU instead. On receipt of any of the above PDUs, Timer T303 shall be stopped, see
figure 26 left hand side;

the D-CALL PROCEEDING, D-ALERT or D-CONNECT PDU shall contain a Call Identifier which shall be
used asthe reference to this call in subsequent PDUs for the duration of the call;

the D-INFO PDU shall not be used to allocate a call identifier;

on reception of the D-CALL-PROCEEDING PDU the CC shall start timer T302, see figure 26 |eft hand side.
The CC sub-entity shal remain in state MO-CALL-SETUP,

if on/off hook signalling is requested and the CC receives a D-ALERT PDU, the CC shall inform the user
application by issuing a TNCC-ALERT indication;

on reception of a D-ALERT PDU, thetimer T302 shall be started using the specified value, see figure 26 | eft
hand side;

during the call set-up phase, the SwMI may send the D-INFO PDU containing a new T302 to prolong the call
set-up time. Upon reception of a D-INFO PDU containing Call time out, set-up phase element, the timer T302
shall be started using the specified value;

in aduplex call the SwMI shall grant permission to talk in the D-CONNECT PDU;

when a D-CONNECT PDU isreceived, the CC shall send a CONFIGURE request for lower layer configuration
and inform the user application with a TNCC-SETUP confirm and enter state CALL-ACTIVE. The timer T302
shall be stopped, and timer T310 shall be started, see figure 26 left hand side. The D-CONNECT PDU shall
contain an indication which party is permitted to tranamit;

If transmission isnot granted but the D-CONNECT PDU contains an indication that the MS/LSisallowed to
request transmission permission it shall follow the transmission control procedures defined in clause 14.5.1.2.1;

wherethe D-CALL PROCEEDING, D-CONNECT or the D-ALERT PDU indicates that the offered serviceis
different to the one requested, and if the service offered is acceptable to the user application, the call shall
continue. If the service is not acceptable, then the user application shall disconnect the call and the CC shall enter
IDLE state, refer to clause 14.5.1.3.

EXAMPLE: If the user application has requested a 28,8 kbit/s circuit mode data, but considersthat any datarate

equal to or greater than 14,4 khit/s is acceptable, then if a datarate of 14,4 kbit/sis offered the call
shall continue. If adatarate of less than 14,4 kbit/sis offered (i.e. 7,2 kbit/s) then the user
application shall disconnect the call.

NOTE: Handling of the TNCC-SETUP request primitive may be affected by the MS being activeina MM

procedure, this being indicated to CC from MLE viathe MLE-BUSY indication primitive, refer to clause
18.3.5.4. The exact nature of the interaction between MM/MLE and CC is outside the scope of this part of
the present document but it isrecommended that CC not accept a TNCC-SETUP request while MM is

busy.
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145.1.1.3 Colliding calls

Call collisions can occur when both the SwMI and the MS/LS simultaneously send a D/U-SETUP PDU. Two call set-
ups are colliding when a D-SETUP PDU isreceived within the window where the CC waitsfor a Call Identifier from
the SwMI after a U-SETUP PDU has been issued. If this occurs and the MS/LS cannot support more concurrent calls,
the MS/LS shall behave as follows:

- if the MSwishesto keep its own call attempt then it shall respond to the incoming call with a U-DISCONNECT
PDU with adisconnect cause "called party busy"; or

- if the MS wishesto accept the incoming call then the CC shall accept the call asdefined in clause 14.5.1.1.1. The
CC shall aso send a CANCEL request to the lower layers to cancel the sending of the U-SETUP PDU. If the
lower layers indicate that the PDU has dready been completely sent, then the CC shall send a U-DISCONNECT
PDU for its own call set-up.

Another case of call collision may sometimes be detected and resolved by the SwMI. If the colliding calls are call set-up
attempts between the same user applications and the requested basic services are the same, then the SwMI may merge
the calls. The SwMI should inform both parties by a D-CONNECT PDU with an ama gamation indication that the calls
are merged together, see the call ownership element. The CC should pass thisinformation on to the application in the
TNCC-SETUP confirm.

1451.1.4 Unsuccessful call set-up

Unsuccessful call set-up shall refer specifically to those instances where a circuit mode connection was not successfully
established. It shall not refer to call disconnection or call rejection. If aPDU is not responded to prior to the expiry of
the corresponding timer the procedure in clause 14.5.1.3.4. shall apply. All timers available arelisted in clause 14.6.

When CC receives a REPORT indication, indicating that thelower layers have not been successful (failed transfer) in
the sending of any of the call set-up PDUs, then the CC sub-entity shall return to state IDLE and shall inform the user
application with a TNCC-RELEASE indication accompanied with a cause of the disconnection.

145.1.1.5 Call rejection
user cc pc mle  SwMI mle pc cc user
tncc_setupreq
Start T303 U- SETUP .
q mle_unitdata req
,reportind _mle_report ind
,reportind mle_report ind
,reportind mle_report ind
|| mle_unitdata ind
D-SETUP
 mle_unitdata ind tncc_setup ind
D-CALL = >
_tncc_proceed ind PROCEEDING
Stop T303
Start T302 __ tncc_release req
_U-DISCONNECT
__ mle_unitdata req ||
mle_unitdata ind mle_reportind report ind >
D-RELEASE |4 )
tncc_release ind
Stop T302

Figure 28: Individual call set-up phase - called user application rejects the call
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If the user application cannot accept an incoming call as defined in 14.5.1.1.1, it shall immediately transfer a
TNCC-RELEASE request to the CC sub-entity. The CC sub-entity shall send a U-DISCONNECT PDU along with the
disconnection cause "Call Rejected by the called party”, see figure 28. The CC sub-entity shall then change to state

IDLE.
NOTE:

If the SwMI sends the D-RELEASE PDU asthe first response to the calling M S, then it should

contain the dummy call reference.

For the busy case refer to clause 14.5.6.5.3.

14.5.1.2

Call maintenance procedures

The call maintenance procedures described in this clause may be applied when the MSLSisin states MO-CALL

SETUP, MT-CALL SETUP or CALL-ACTIVE. The main state CALL-ACTIVE can comprise several sub-states which

are presented in informative figure 22.

NOTE: The D-INFO PDU can be used for other purposes than those defined in the protocol specifications
contained in the present document.
145.1.2.1 Transmission control procedures

Only the transmission control procedures defined in clauses 14.5.1.2.1 c¢) and d) shall apply in duplex call. In a duplex
call the SwMI shall grant permission to talk to both partiesin the D-CONNECT and D-CONNECT ACKNOWLEDGE

PDUs.
user cc pc mle  SwMI mle pc cc
,tncc_txreq
U-TX-CEASED
mle unitdatareq | Stop T311
mle_unitdata ind mle_report ind report ind
. , D-TX-CEASED <
tnce_txind configure req \ mle unitdata ind
mle_configure req, D'T)("CEASED tnce_tx ind
tncc_tx req configure req
U-TX-DEMAND mle_configure req
mle_unitdata req
,reportind mle_report ind
_ mle_unitdata ind mle_unitdata ind
 D-TX-GRANTED D-TX-GRANTED, .
thce tx con tnce_txind
Start T311 configure req configure req
mle_configure req, mle_configure req
, tncc_txreq
. , U-TX-DEMAND
mle_unitdata req
tnce_txreq mle_report ind tind
Stop T311 U-TX-CEASED _| ' _rep: report in
mle_unitdata req
,reportind mle_report ind
__mle_unitdata ind ™,/ | mle_unitdata ind
 D-TX-GRANTED D-TX-GRANTED,
 tncc_txind . - tncc_tx con
configure req ) o configure req Start T311
mle_configure reg, gMle_configure req
tncc_tx req
U-TX-DEMAND
(priority) mle_unitdata req
,reportind mle_report ind
mle_unitdata ind mle_unitdata ind
D-TX-GRANTED | ®—— / \‘ D-TX-INTERRUP .
tnce tx con - tnce_txind
Start T311 configure req | " < configure req Stop T311
mle_configure req, | grie_contigure req

for the purposes of clarity, only one instance of mle_report is shown

Figure 29: Individual call request-to-transmit
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a) Request-to-Transmit

The SwMI shall fully control which MS/LS isallowed to tranamit. To facilitate thisthe MS/LS shall request permission
to tranamit from the SwMI and shall receive a permission to tranamit before the MS/LS may begin a circuit mode U-
planetranamission. If the SwMI alows, in a"transmission request permission” element, then the MS/LS may request a
permission to transmit even if the other party is already transmitting. In this case the SwMI should normally wait for
that party to finish the transmission before granting the other user application. Pre-emptive priority requests are dealt
with in clause 14.5.1.2.1 f).

If on/off hook signalling is used, the normal mode of operation shall be that the called MS shall be given permission to
tranamit by setting the transmission grant e ement accordingly in the D-SETUP PDU. However, if desired, the calling
MS can ask for permission to transmit by setting the "request to transmit” bit accordingly in the U-SETUP PDU. Thisis
dealt with in clauses 14.5.1.1.1 and 14.5.1.1.2.

If direct set-up signalling is used, the normal mode of operation shall be that the calling MS shall be given the
permission to transmit. However the calling user application may in the U-SETUP PDU allow the called user
application to request the permission to transmit first by setting the "request to transmit” bit accordingly in the
U-SETUP PDU.

When a user application within a call wants to transmit, a TNCC-TX reguest shall be sent to the CC viathe TNCC-
SAP. The CC shall send thisrequest in aU-TX-DEMAND PDU, seefigure 29. The TX demand priority should be set
to low or high priority, unlessthisis a pre-emptive request, see clause 14.5.1.2.11).

The progress of the transmission of the U-TX DEMAND PDU shall be given locally to the CC in one or more REPORT
indication primitives. If the CC receives a REPORT indication with afailed transmission indication as a response to the
sending of the U-TX DEMAND PDU the CC shall inform the user application by a TNCC-TX confirm primitive,

If a user application wants to withdraw its request-to-transmit before it has been granted, aTNCC-TX request shall be
issued to the TNCC-SAP. The CC shall send thisrequest in a U-TX-CEASED PDU or the previous request should be
cancelled locally if still possible. The CC shall send the U-TX CEASED PDU with the stealing permission set to
"immediate stealing” and stealing repeats flag set, so that the permission to transmit will be released immediately if
allocated.

b) Response to Request-to-Transmit

During the call set-up phase. These procedures are dealt with in clauses 14.5.1.1.1 and 14.5.1.1.2. The MSLS given
permission to tranamit shall start timer T311.

During acall in progress and when SwMI has decided which MS/LS shall be given permission to transmit, the SwMI
shall send a D-TX GRANTED PDU to the granted MS/LS with the transmission grant element set to "transmission
granted”. The CC sub-entity shall send thisinformation further on to the user application in aTNCC-TX confirm
primitive. The other MS/LS involved in the call shall also be informed with a D-TX GRANTED PDU indicating that
transmission has been granted to another user. This CC sub-entity shall send thisinformation further on to the user
application in a TNCC-TX indication primitive, seefigure 29.

If the SwWMI rejects the transmission request this shall be indicated to the MS/LS concerned by the "transmission not
granted” parameter valuein the D-TX GRANTED PDU.

If the SwMI places the transmission request in a queue this shall be indicated to the MS/LS concerned by the
"tranamission request queued” parameter value in the D-TX-GRANTED PDU. The MSLS can then assume that the
reguest-to-transmit will be held in the queue until it is either granted by the SwMI or withdrawn by the MSILS, or the
MS/LS receives a D-TX GRANTED PDU containing the "transmission not granted" parameter value.

On reception of a D-TX-GRANTED PDU indicating "transmission granted” or "transmission granted to another user”,
the CC sub-entity shall issue a CONFIGURE request primitive. The primitive shall carry as a parameter whether the
transmit permission has been granted to this MS/LS and a parameter to switch the U-Plane on. The MSLS given
permission to tranamit shall start timer T311.

Though the MS shall switch to U-Planereceiveif it receives a "transmission granted to another user” response to its
transmission request, the MS shall require an explicit response to its transmission request: one of "transmission

granted”, "transmission not granted" or "transmission queued”.
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If the CC sendsa U-TX-DEMAND PDU whilst the other MS is tranamitting, then the SwMI should normally wait for
that party to finish the transmission (identified by the receipt of a U-TX-CEASED message) before granting
transmission to the other user application. On receipt of the U-TX DEMAND PDU, the SwMI may send aD-TX
GRANTED PDU indicating whether the request-to-transmit is queued or rejected. Pre-emptive requests are dealt with
under clause 14.5.1.2.1 1).

The SwMI shall not send an unsolicited D-TX GRANTED PDU but it isrecognized that arace/error condition may
result in the LSYM S receiving one. The CC may choose to follow an unsolicited individually addressed

D-TX GRANTED PDU indicating "transmission granted” but if the CC does not want to transmit/send data then it shall
usethe U-TX CEASED PDU, asit does normally at the end of a speech or data item, to reject the transmission grant.

¢) Permission to Transmit withdrawn

The SwMI may decide to interrupt transmission when resources are required for another call or when the SwMI
requires that the call should temporarily pause. In this case the SwMI should send a D-TX-WAIT PDU to each MSLS
(permitting or denying transmission requests according to the "transmission request permission” e ement). Upon receipt
of the D-TX WAIT PDU, the CC sub-entity shall send a TNCC-TX indication to the user application indicating that the
tranamission iswaiting. The CC shall stop timer T311 if activated, enter state WAIT and send a CONFIGURE request
to switch the U-Plane off. The M Ss shall accept any layer 2 channd assignment and await further ingtructions on the
channel that they have been directed to.

If arequest-to-transmit has been queued at the time when the D-TX WAIT PDU isreceived, the MS shall be allowed to
withdraw its request-to-transmit by means of the U-TX-CEASED PDU as described in clause 14.5.1.2.1 €).

If the SwMI sendsaD-TX WAIT PDU because it wishes to use an assigned channd for another cal, it shal send a
layer 2 channd assignment with the D-TX WAIT directing the MS to a signalling channd other than the assigned
channd. Thisis to prevent the change in usage marker associated with re-allocation of the assigned channd to the other
call causing the waiting MSto drop the interrupted call.

d) Permission to Continue with withdrawn call

When the SwMI has decided that the call can continue, the SwMI should send either a D-TX-CONTINUE PDU or a
D-TX GRANTED PDU to each MSLS. When the CC sub-entity receives the notification of the continuation of the call
in aD-TX-CONTINUE or D-TX GRANTED PDU it shal return to state CALL-ACTIVE.

The D-TX-CONTINUE PDU shall contain an indication (the continue e ement) to specify whether the same
transmission permission applies as at the time of the interruption. 1f the continue element is set to "continue", and if the
MS/LS was either transmitting or receiving traffic when it received the D-TX WAIT PDU, then the CC sub-entity shall
send a CONFIGURE request to switch the U-plane on and to accept the channel changeif requested. The MSILS
granted permission to transmit shall start timer T311. If the continue element is set to "not continue”, or if the MSLS
was neither transmitting nor receiving traffic when it received the D-TX WAIT PDU, then the U-plane shall not be
switched on and the MS/LS shall assume that any previous transmission permission no longer applies.

If the D-TX-CONTINUE PDU contains an indication that the MS/LS is allowed to request transmission permission, it
may follow the transmission control procedures described in clause 14.5.1.2.1 a).

There are three cases as follows:

1) if no MSLS was granted transmission at the time when the SvMI sent the D-TX WAIT PDU, or if an MSLS
was granted transmission at the time of the D-TX WAIT PDU but the SwMI does not wish that transmission to
continue, then either a D-TX-CONTINUE PDU with the continue e ement set to "not continue" or D-TX
GRANTED with transmission grant element set to 'not granted' shall be sent individually to both MSLSsin the
call. The CC shall accept any layer 2 channel allocation. All CC sub-entities shall return to state CALL-ACTIVE
but the U-plane shall not be switched on and the MS/LS shall assume that any previous transmission permission
no longer applies. If the D-TX CONTINUE PDU or D-TX GRANTED PDU contains an indication that the
MS/LSis allowed to request transmission permission, it may follow the transmission control procedures
described in clause 14.5.1.2.1 a).
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2) If therewas at least one MS/LS granted transmission at the time when the SwM|I sent the D-TX-WAIT PDU,
and if the SwMI wishes the transmission to continue, then either a D-TX-CONTINUE PDU with the Continue
element set to "continue’ or D-TX GRANTED with transmission grant e ement set to 'transmission granted' or
‘transmission granted to another' shall be sent individually to both MS/LSs and the CC shall accept any layer 2
channel allocation. If a D-TX-CONTINUE PDU with the Continue lement set to "continue" is sent, it shall give
the earlier granted MS/LS permission to continue transmission. The M S granted permission to transmit shall
start timer T311. All CC sub-entities shdl return to state CALL ACTIVE and shall send a CONFIGURE request
to the lower layers to switch the U-plane on.

3) If there was one MS/LS granted transmission at the time when the SwMI sent the D-TX-WAIT PDU but the
SwMI wishes to give the transmission permission to the other party or if no MS/LS was granted transmission at
the time when the SwMI sent the D-TX WAIT PDU and the SwMI wishes to give the transmission permission
now to another party, the SwMI may first send a D-TX-CONTINUE with the Continue el ement set to "not
continue” individually to both MSLSs. A D-TX GRANTED shall then be sent as an individual message to the
granted MS/LS with information el ement transmission grant set to "transmission granted” and with information
element transmission grant set to "transmission granted to another usar” to not-granted MS/LS (if any). When
receiving either D-TX CONTINUE or D-TX GRANTED PDU the CC sub-entity shall return to state
CALL-ACTIVE. In addition when receiving D-TX GRANTED PDU CC shall send a CONFIGURE request to
the lower layers to switch the U-plane on.

If the MS/LSisin state WAIT and it receives a D-TX GRANTED PDU then it shall obey the instruction in the D-TX
GRANTED PDU.

e) End of Transmission

At the end of atransmission, the user application shall send a TNCC-TX request to the TNCC-SAP indicating ceased
transmission. The CC sub-entity shall send thisinformation in a U-TX-CEASED PDU, remain in state CALL-ACTIVE
and stop timer T311. The CC shall send the U-TX CEASED PDU with the stealing permission set to "immediate
stealing” and the stealing repesats flag set. Upon receipt of the U-TX-CEASED PDU, the SwMI may send a D-TX-
CEASED PDU to each MS/LS informing them that the transmission has now ceased.

Upon reception of a D-TX-CEASED PDU, the CC shall send thisinformation further on to the user application in a
TNCC-TX indication (transmission ceased). The CC sub-entity shall send a CONFIGURE request to the lower layersto
switch the U-Plane off.

Also, if the CC that is sending the U-TX CEASED PDU receives a REPORT indication of either successful or
unsuccessful transmission of that PDU by the lower layers, then it shall behave asif it had received a D-TX CEASED
PDU i.e. it shall send a TNCC-TX indication (transmission ceased) to the user application and shall send

a CONFIGURE request to the lower layers to switch the U-Plane off.

If there was arequest for transmission already queued in the SwMI when the U-TX-CEASED PDU was received, then
the SwMI should send aD-TX GRANTED PDU to each MS/LS as described in clause 14.5.1.2.1 b), without sending
an explicit D-TX-CEASED PDU. The CC sub-entity shall send a CONFIGURE request to the lower layersto indicate
the change in the transmit permission.

NOTE: TheEnd of Transmission procedureisnot valid for a duplex call.

The SwMI shall not send an unsolicited D-TX CEASED PDU but it isrecognized that a race/error condition may result
in the LSMSreceiving one. If CC receives an unsolicited D-TX CEASED PDU it shall send thisinformation further on
to the user application in aTNCC-TX indication (transmission ceased and shall send a CONFIGURE request to the
lower layers to switch the U-Plane off.

f) Stop Transmission order

If, during the course of a transmission, a MS/LS wishes to interrupt the transmitting MSLS, it shall send a U-TX-
DEMAND PDU indicating the wanted level of pre-emptive priority in the TX demand priority eement. If the SwMI
supports transmission interruption, it shall then send a D-TX-INTERRUPT PDU to the MS that currently hasthe
permission to transmit. Upon reception of a D-TX-INTERRUPT PDU, the CC shall stop transmission and remain in
state CALL-ACTIVE, stop timer T311, send a TNCC-TX indication primitive to the user application indicating
transmission interrupt and send a CONFIGURE request to lower layersto indicate the loss of transmit permission. The
SwMI should then send a D-TX-GRANTED PDU to the requesting MS/L S indicating that the permission to transmit
has been awarded as described in clause 14.5.1.2.1 b).
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The D-TX-INTERRUPT PDU shall indicate that transmission is granted to another user and then the MS/LS shall
switch to U-plane reception. Otherwise, if thereisadelay before the pre-emptive priority transmission, the SwMI may
indicate "transmission not granted” in the D-TX-INTERRUPT PDU. Then the MS/LS shall switch the U-plane off and
wait for a D-TX-GRANTED PDU.

g) Expiry of timer T311; call transmission timer

Upon expiry of timer T311, CC shall remain in state ACTIVE, send aTNCC-TX indication primitive to the user
application and a U-TX-CEASED PDU to the peer entity. The CC shall send the U-TX-CEASED PDU with the
stealing permission set to "immediate stealing” and stealing repesats flag set.

145.1.2.2 Call status information procedures

The D-INFO PDU can be used for carrying call status messages from SwMI to the MS/LS. When aD-INFO PDU is
received, depending on the natification, the following actions are taken by CC:

a) call in queue

When the SwMI has put a call into aqueueit may send a D-INFO PDU. If the D-INFO PDU containsa value for the
call time-out, set-up phase, the CC shall start timer T301 or T302, as appropriate, using the specified value. The CC
shall send the information to the application in a TNCC-NOTIFY indication primitive. If the call is queued at call set-up
time the D-INFO PDU should be preceded by a D-CALL PROCEEDING PDU.

b) call is proceeding

Thismay be sent to the calling user application during the call set-up phase to indicate e.g. that the call set-up time
through a gateway will be longer than for anormal call set-up time. The information that the timer value shall be
changed is made available to the CC sub-entity in the D-INFO PDU. The CC shall start T302 with the indicated timer
value. The CC shall send the information further on to the application in a TNCC-NOTIFY indication primitive.

¢) SwMl is paging called user

When the SwMI is paging a called user, e.g. when the called user is on another network, the SwMI may send a D-INFO
PDU with the call status parameter indicating this situation. If the D-INFO PDU contains avalue for the call time-out,
call set-up phase dement, the CC shall start timer T302 using the specified value.

d) prolonging the call time-out time

The SwMI may decide to change the call time-out time by sending a D-INFO PDU with anew T310 value. Upon
reception of the D-INFO PDU containing the "call time-out” element, T310 shall be started using the defined value. If
the SwMI supplies a T310 value in the D-INFO PDU, it shall set the value of the "reset call time-out timer" element of
the PDU to indicate reset of T310.

The SwMI may also choose to reset the call time-out time and start it again using the current defined value. Upon
reception of the D-INFO PDU with the "reset call time-out timer" element indicating that T310 shall bereset, T310
shall be started using the value defined earlier.

In either case, the Timer value shall be sent further on to the application in aTNCC-NOTIFY indication primitive.

The SwMI may also change the call timeout time during call restoration by supplying the "call time-out" element in the
D-CALL RESTORE PDU, refer to clause 14.5.1.2.4. If the SWMI supplies a T310 value in the D-CALL RESTORE
PDU, it shall set the value of the "reset call time-out timer" element of the PDU to indicate reset of T310.

NOTE: This procedure is applicable both in semi-duplex and full-duplex calls.
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145.1.2.3 Call modification procedures

The MS/LS service user may modify the service of an exigting call. To initiate a modification the user application shall
issue a TNCC-MODIFY request primitive and the CC sub-entity shall send a U-INFO PDU and wait for a D-INFO
PDU from the SwMI before changing any of the current service parameters. The SwMI should not send D-INFO to
modify a service while an ongoing U-plane transmission isin progress.

When a service has been changed by the SwMI, e.g. when a point-to-point call has been changed to a point-to-
multipoint call, the SwMI should indicate this to the calling and called parties by sending a D-INFO PDU. Upon
reception of a D-INFO PDU the CC sub-entity shall send it to the application in a TNCC-MODIFY indication
primitive. Finally the CC shall send a CONFIGURE request primitive for lower layer configuration.

If the SwMI is unable to provide the requested service, it should either send a D-INFO PDU to the requesting party
containing the current service (unchanged), or send a D-INFO PDU to the calling and called parties containing an
alternative service. For example, if a user application requests an increase from a 1-sot per frame call to a4-dots per
frame call, and the SwMI is unable to allocate more than 2 slotsto the call, it may offer a 2-dots per frame call in the D-
INFO PDUs.

If the call has changed from point-to-point to point-to-multipoint, atemporary group address and a group call reference
number (call identifier) shall be given. The new group call reference number can be the current call identifier of the
including party.

The service may be changed between any combination of one or more of the following:
- duplex operation may be changed to simplex operation; or
- dmplex operation may be changed to duplex operation;
- apoint-to-point call may be changed to a point-to-multipoint call;
- acdlear cal may be changed to an encrypted call; or
an encrypted call may be changed to a clear call;
- a4-dots per frame call may be changed to a 1-dot, 2-dot or 3-dot call;
- a3-dot call may be changed to a1-dot, 2-dot or 4-dot call;
- a2-dot call may be changed to a1-dot, 3-dot or 4-dot call;
- al-dot call may be changed to a2-dot, 3-dot or 4-dot call;

- adcircuit mode type (TCH/S, TCH/7.2, TCH/4.8 or TCH/2.4) may be changed to a different circuit mode type
(with the requested interleaving depth in the case of TCH/4.8 or TCH/2.4);

- aprotected circuit mode data type (TCH/4.8 or TCH/2.4) may be changed to a different interleaving depth from
the set of permissible values (N = 1, 4 or 8).

NOTE: The clear and encrypted callsrefer to the end-to-end clear and encrypted calls. The end-to-end
encryption contral isindependent of the air interface encryption control.

Itis also possible to change between the circuit mode speech teleservices.

The encryption state of each transmission, defined using D-TX GRANTED, can be set independently by the encryption
control dement in the U-TX-DEMAND PDU. The SwMI should not change the requested encryption state in the
responding D-TX-GRANTED PDU from that requested in the U-TX-DEMAND PDU.

If the MS/LS cannot support anew service combination, indicated by D-INFO, D-TX GRANTED or D-TX
INTERRUPT, the user application or the CC, as appropriate, shall disconnect the call (see clause 14.5.1.3.1). The
U-DISCONNECT PDU shall contain disconnection cause "requested service not available".
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145.1.2.4 Call restoration procedures
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Figure 30: Individual call - successful call restoration
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Figure 31: Individual call - unsuccessful call restoration

The responsibility of the procedure shall be to restore the call when the temporary break condition has been resolved by
lower layers.

When the CC receives a BREAK indication, then the CC sub-entity shall try to restore the call as described in this
clause:

- when the CC receives a BREAK indication, the CC shall send a CONFIGURE request to switch the U-plane off
asdescribed in clause 14.5.1.4 and remain in state CALL-ACTIVE. If the CC had permission to transmit/send
data at that time the CC shall assume that the permission isnow ended asif the CC had sent a U-TX CEASED
PDU or SwMI had withdrawn permission to talk. If the MSisin state WAIT when it receives a BREAK
indication then it shall behave asif it had received a D-TX CONTINUE PDU with the continue element set to
"not continue”. It shall then obey the instructionsin the D-CALL RESTORE PDU;
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if the CC receives a RESUME indication indicating that the C-plane may now be used again, it shall issuea
U-CALL RESTORE PDU in a RESTORE request primitive containing the SSI, TSI or SNA of the other party in
theindividua call and the call identifier of the call which CC wantsto restore. If the other party addressis not
available, then the dummy address (all zeroes) shall be used. If the CC wishes to continue transmission in the
new cell, or keep a queued transmission request valid in the new cdll, it shall indicate so in therequest to
transmit/send data information element in the U-CALL RESTORE PDU. A MS which has requested for transmit
permission on a previous cell and has received a "transmission request queued” response or no response a all on
that cell, may either refresh the transmission request by requesting for transmit permission in the U-CALL
RESTORE on the new cdl, or withdraw the transmission request by requesting for receive permission in the
U-CALL RESTORE on thenew cell. A MS which attempts call restoration having received a "transmission
request queued" indication on aprevious cell can assume that itstransmission request is still held in the SwMI's
gueue unless the MSreceives a "transmission not granted” indication within the call restoration signalling. After
sending aU-CALL RESTORE PDU, CC shall start timer T306 and wait for a D-CALL-RESTORE PDU;

when the CC receives a D-CALL-RESTORE PDU in a RESTORE indication primitive, timer T306 shall be
stopped, and the call shall be resumed with the new parameters, see figure 30. The CC shall obey the
transmission granting in the transmission grant information eement for both semi-duplex and full-duplex cals,
refer to clause 14.5.1.2.1. Timer T310 shall bereset and started only if the "Reset call timeout™ information
element valueis 1 (Reset call time-out timer T310); the T310 value shall be taken from the D-CALL RESTORE
PDU call timeout information element and, if not present in the PDU, from the previous value (provided in D-
CONNECT, D-CONNECT ACKNOWLEDGE or D-INFO). If appropriate the CC shal issue a CONFIGURE
request using the procedure in clause 14.5.1.4;

if aMSrestoresto acell without requesting for transmit permission and receives a D-CALL RESTORE with
'Cdl status element having value "Call is queued” (indicating that the cell has no available traffic resources), the
value of the Transmission grant’ element in the D-CALL RESTORE shall be "Transmission not granted". If the
call subsequently proceedsto traffic (it may be cleared while queued), the MS shall expect to receive one of the
following PDUs; the MS shall then expect no further signalling for the call restoration:

- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission granted to another user”. The MS shall switch the U-plane on; the MSis
authorized to receive traffic;

- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission not granted”. The MS shall retain its current U-plane state (and shall perform the
channel change);

- duplex cdl: not applicable - the MS shall request for permission to transmit when restoring to a duplex call;

if aMSrestoresto acdl, requests for transmit permission, and receives a D-CALL RESTORE with 'Call status
element having value "Call is queued" (indicating that the cell has no available traffic resources), the value of the
"Transmission grant’ element in the D-CALL RESTORE shall be either "Transmission request queued” (MS shall
wait for further signalling to indicate the result of its request to transmit) or "Transmission not granted" (MS's
request to transmit isrejected - thisisnot a valid response for aduplex call; MS behaviour if it receives such a
response is outside the scope of the present document). If the call subsequently proceeds to traffic (it may be
cleared while queued), the MS shall expect to receive one of the following PDUS:

- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission granted to another user”. The MS shall switch the U-plane on; the MSis
authorized to receive traffic; the MS shall, if itsrequest to transmit was not rejected by the "Call is queued”
D-CALL RESTORE, wait for further signalling to indicate the result of its request to transmit;

- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission not granted”. The MS shall retain its current U-plane state (and shall perform the
channd change); the MSsrequest to transmit, if still outstanding following receipt of the "Call is queued” D-
CALL RESTORE, isrejected;

- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission request queued”. The MS shall not switch the U-plane on (but shall perform the
channel change); the MS shall wait for further signalling to indicate the result of itsrequest to transmit. The
SwMI shall not use this value of the Transmission grant' element if the "Call is queued" D-CALL RESTORE
rejected the MSsrequest to transmit; MS behaviour if it receives such aresponsein this context is outside
the scope of the present document;
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- smplex call: D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant' element
having value "Transmission granted”. The M S shall switch the U-plane on; the MSis authorized to transmit.
The SwMI shall not use this value of the Transmission grant' element if the "Call is queued" D-CALL
RESTORE rejected the MSsrequest to transmit; MS behaviour if it receives such aresponseis described in
clause 14.5.1.2.1 b) (refer to text describing handling of unsolicited transmission grant);

- duplex call: D-TX GRANTED, containing a channd allocation, with "Transmission grant' e ement having
value "Transmission granted”. The MS shall switch the U-plane on; the MSis authorized to transmit and
receive.

On expiry of Timer T306, the procedure defined in clause 14.5.1.3.4 shall apply.

The call length timer T310 shall continue running during the call restoration and on expiry of T310, the procedure
defined in clause 14.5.1.3.4 shall apply.

If the call cannot be resumed the CC should receive a REOPEN indication primitive indicating that the call islost. The
CC ghall then stop Timer T306 and return to state IDLE, and it shall send a TNCC-RELEASE indication to the user
application with the cause of disconnection, seefigure 31.

If the SwMI provides anew call identifier with the D-CALL RESTORE PDU, CC shall useit in al subsequent
signalling relating to that call. After acell change, the MS shall not send any other call related signalling than U-CALL
RESTORE until it has received a D-CALL RESTORE PDU (and possible new call identifier) from the SwMI.

A MSwhichisqueueing for atraffic channd during restoration and which has an outstanding transmission request,
may cancel that transmission request by sending a U-TX CEASED PDU. A MSwhich is queueing for atraffic channe
during restoration and which does not have an outstanding transmission request, may make a transmission request by
sending a U-TX DEMAND PDU, providing the SwMI has not disallowed transmission requests (viathe "transmission
request permission” element).

If thereis more than one circuit mode call active at the time when the MLE-BREAK indication was received, each call
shall be restored separately and hence U-CALL RESTORE and D-CALL RESTORE PDUs shall be exchanged one by
one for each call.

145.1.2.5 DTMF procedures

When a user application requiresto transfer DTMF digitsto another user application during a circuit mode call, it shall
issue a TNCC-DTMF request primitive (DTMF tone delimiter = "DTMF tone start”) to the CC entity, followed by a
TNCC-DTMF request primitive (DTMF tone delimiter = "DTMF tone end") to the CC entity. The duration of time
between the 'start’ and 'end’ primitives, and the number of digits contained in the start primitive, shall be application-
dependent, though normally generation of the start primitive will correspond with a DTMF key press, generation of the
end primitive will correspond with therelease of that key and the start primitive will contain the digit corresponding to
the key press.

CC shall generate U-INFO PDUs corresponding to the TNCC-DTMF request primitives (see clauses 14.8.19, 14.8.19a,
14.8.19b), the only restriction being that CC shall not send a"DTMF tone end” U-INFO PDU if layer 2 has not
indicated successful transmission of the preceding "DTMF tone start” U-INFO PDU.

On thereception of a D-INFO "DTMF tone start” PDU the CC shdl forward the DTMF digits contained in the PDU to
the user application in a'start TNCC-DTMF indication. On the reception of a D-INFO "DTMF tone end” PDU the CC
shall send an 'end’' TNCC-DTMF indication to the user application. If CC receives two identical 'start’ PDUs

(i.e. containing the same DTMF digits) without an intervening 'end PDU it shall ignore the second 'start' PDU. If CC
receives two ‘end’ PDUs without an intervening 'start' PDU it shall ignore the second 'end’ PDU. If CC receives two
different 'start' PDUs without an intervening 'end’ PDU it shall forward the digits contained in both PDUs to the user
application.

A SwMI may choose to filter repeated 'dtart’ and ‘end' DTMF U-INFO PDUs in the manner described in the previous
paragraph before forwarding DTMF digitsto aMS/LS (in aD-INFO PDU) or gateway (see bel ow).

A receiving MS/LS or gateway which does not support or subscribe to DTMF signalling may respond to aDTMF
D-INFO PDU with a U-INFO PDU, the DTMF type element (refer clause 14.8.19b) having value "DTMF not
supported” or "DTMF not subscribed”. The SwMI should forward thisresponse to the addressed MS/LS (i.e. the MSLS
which initiated the DTMF signalling) in a D-INFO PDU.
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A receiving SwMI which does not support or subscribe to DTMF signalling may respond to a DTMF U-INFO PDU
with a D-INFO PDU, the DTMF type element (refer clause 14.8.19b) having value "DTMF not supported” or "DTMF
not subscribed”.

On thereception of a D-INFO "DTMF not supported” or "DTMF not subscribed” PDU (refer clause 14.8.19b), CC shall
forward the failure to the user application in a TNCC-DTMF indication containing a"DTMF result” parameter
specifying the nature of the failure (refer clause 11.3.3.3). Note that a user application should receive such an indication
only after having generated DTMF digitsitsdlf. It is outside the scope of the present document how the user application
should handle therejection of DTMF signalling.

The U-INFO PDU may be routed to a gateway. In this case, the receiving user application can be for example, either an
external network subscriber application or an exchange of the external network that uses two stage dialling to set-up
callsin the external network. The gateway shall convert the DTMF digitsinto dua tone multi-frequency signals
towards the external network. The gateway shall support thefiltering of repeated 'start' and ‘end' DTMF U-INFO PDUs
described above.

A receiving entity (i.e. MS/LS or gateway) shall start generation of one or more DTMF tones at the first reception of a
‘start’ PDU. Thereceiving entity shall ignore any repeated 'start’ PDUS. It is outside the scope of the present document
how DTMF tones are generated if thereceiving entity receives two or more different 'start' PDUs without an intervening
‘end' PDU.

The'end’ PDU shall stop the generation of tone or tones after the minimum period of tone/no-tone sequence or
sequences as defined for the gpplication eg. PSTN gateway. When the reception of the ‘end’ PDU is delayed longer than
the minimum tone period of the single or last digit in the 'start' PDU the tone generating application may continue to
generate tone for a predefined time; the generation time is outside the scope of the present document. Thereceiving
entity shall ignore any repeated ‘end’ PDUSs.

Thenext 'start’ PDU after an 'end’ PDU shall start generation of the DTMF tone only after a valid no-tone period as
defined for the application.

The minimum length of tone generated by the tone generating application, e.g. a gateway, should be according to
CEPT Recommendation T/CS 46-02 E [15].

NOTE 1: The DTMF signalling can be used only after either aD-CONNECT or D-CONNECT ACK PDU
has been received and the TETRA call is established.

NOTE 2 DTMF signalling may not function correctly during a circuit mode data call (a data modem signal
will serioudy disturb and be disturbed by DTMF signalling). The support of DTMF signalling
during data calls is outside the scope of the present document.

145.1.2.6 Calls to and from external subscribers

An MS/LS can make a call to a subscriber in an external network using a gateway. The call set-up message shall
address the gateway using a particular SSI asthe called party address and the U-SETUP PDU shall contain the external
network subscriber number in the corresponding e ement. The gateway shall then set-up the call to the external network
subscriber using that number without further call set-up messages from the calling MS/LS.

NOTE 1 The particular SSI address or addresses which identify the gateway or gateways are not defined by
this part of the present document.

NOTE 2: Calls from external network subscribersto TETRA subscribers are supported in the air interface
including presentation of the external user number, if available. This part of the present document
does not describe gateway functions, which are independent of the air interface protocol.
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Figure 32: Individual call request-to-disconnect

User initiated disconnection

Either the calling or called user application may initiate a call disconnection at any state of a call. This shall be done by
sending a TNCC-RELEASE request to the CC sub-entity.

During call set-up phase until the U-SETUP PDU has been transmitted to the SwMl, a disconnection can be
handled locally using a CANCEL request. Information regarding the local progress of the transmission of a PDU
isreceived in REPORT indications. After alocal cancellation the CC sub-entity shall stop timer T303 and return
to state IDLE.

On receipt of a TNCC-RELEASE request the CC sub-entity shall enter state CALL-DISCONNECT, send
a U-DISCONNECT PDU, start timer T308 and stop all other T3xx timers. The progress of the disconnection
PDU sending shall be reported back to CC with REPORT indications.

Should the user application disconnect the call during the window between transmission of a U-SETUP and
reception of a D-CALL PROCEEDING, D-ALERT or D-CONNECT (i.e. before the MS/LS hasreceived a cdll
identifier for the call), it shall use the dummy call identifier (all zeroes).

After sending a U-DISCONNECT PDU the CC shall wait for a D-RELEASE PDU. When a D-RELEASE PDU
or aREPORT indication with reason PDU transfer failed isreceived, or timer T308 expires, the CC sub-entity
shall clear the call identifier and shall return to state IDLE, issuing a TNCC-RELEASE confirm to the user
application, see figure 32. The CC sub-entity shall send a CONFIGURE request to the lower layers to switch the
U-Plane off, reject any pending channdl change response request for that call (refer to clause 14.5.3.2), and leave
the assigned channd (if the MSis on an assigned channd when the CONFI GURE request is sent). If a channel
change responseisrequired for the D-RELEASE PDU, CC shall accept that channel change (refer to clause
14.5.3.2).
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The SwMI should inform the other MSin the call of the call clearance either by a D-DISCONNECT PDU or by
aD-RELEASE PDU, seeclause 14.5.1.3.3.
145.1.3.2 Network initiated disconnection

In the case where the SwMI cannot support arequest for acall from the calling MS/LS, the SwMI should send a D-
RELEASE PDU, containing the reason for disconnection, to the calling MS/LS.

In the case where the SwMI can no longer support an established call, it should send D-RELEASE PDUs to the calling
and called MS/LSs containing the reason for disconnection, and should subsequently release the call.

Refer to clause 14.5.1.3.3 for the MS/LS actions.

145.1.3.3 Reception of disconnection request
The BS may send a disconnection request at any phase of the call and the MS/LS shall react asfollows:

- when the CC sub-entity receives a D-DISCONNECT PDU the CC shall respond by sending a U-RELEASE
PDU;

- when the CC sub-entity receives a D-RELEASE PDU the CC shall not send any response;

- in both cases the CC shall inform the user application with a TNCC-RELEASE indication, clear the call
identifier, gop al T3xx timersand enter gate IDLE, see figure 32. The CC sub-entity shall send a CONFIGURE
request informing the lower layers to switch the U-Plane off, rgject any pending channel change response request
for that call (refer to clause 14.5.3.2), and leave the assigned channel (if the MSis on an assigned channel when
the CONF GURE request is sent). If achannd change responseisrequired for the D-RELEASE PDU or
D-DISCONNECT PDU, CC shal accept that channel change (refer to clause 14.5.3.2).

145.1.3.4 Expiry of timers

a) Timer T301,; call set-up timer for called MS/LS

Upon expiry of timer T301, CC shall send a TNCC-RELEASE indication primitive to the user application, send a
U-DISCONNECT PDU and follow the proceduresin clause 14.5.1.3.1. The value of the disconnect cause element shall
be set to "expiry of timer".

b) Timer T302; call set-up timer for calling MS/LS

Upon expiry of timer T302, CC shall send a TNCC-RELEASE indication primitive to the user application, send a U-
DISCONNECT PDU and follow the proceduresin clause 14.5.1.3.1. The value of the disconnect cause e ement shall be
Set to "expiry of timer".

¢) Timer T303; call initiated timer for calling MS/LS

Upon expiry of timer T303, CC shall send a TNCC-RELEASE indication primitive to the user application, send a
U-DISCONNECT PDU and follow the proceduresin clause 14.5.1.3.1. The value of the Disconnect Cause element
shall be set to "expiry of timer".

d) Timer T306; call restoration timer for point-to-point calls

Upon expiry of timer T306, CC shall return to state IDLE, and send a TNCC-RELEASE indication primitive to the user
application. The value of the disconnect cause el ement shall be set to "expiry of timer".

e) Timer T308; call disconnect timer

Upon expiry of timer T308, CC shal return to state IDLE, send a TNCC-RELEASE confirm primitive to the user
application and shall send a CANCEL request to the lower layers to cancel the sending of the U-DISCONNECT PDU.
The CC sub-entity shall send a CONFIGURE request to the lower layer to switch the U-Plane off, reject any pending
channel change response request for that call (refer to clause 14.5.3.2), and leave the assigned channdl (if the MSison
an assigned channel when the CONFIGURE request is sent).
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f) Timer T310; call length timer

Upon expiry of timer T310, CC shall send a TNCC-RELEASE indication primitive to the user application, send a
U-DISCONNECT PDU and follow the proceduresin clause 14.5.1.3.1. The value of the disconnect cause element shall
be st to "expiry of timer".

g) Timer T311; call transmission timer

Refer t0 14.5.1.2.1 g).

145.1.3.5 Colliding disconnection

Disconnection collision can occur when both sides simultaneously send DISCONNECT PDUSs specifying the same call
identifier value. If a CC sub-entity receives a D-DISCONNECT PDU when CC has just issued a U-DISCONNECT
PDU, the CC sub-entity shall discard the outgoing disconnection request and respond to the incoming
D-DISCONNECT PDU as defined in clause 14.5.1.3.3.

If the U-DISCONNECT PDU collides with a D-RELEASE PDU, the CC sub-entity shall release the call immediately
as defined in clause 14.5.1.3.3.

In either case the CC shall send a CANCEL request to the lower layers to cancel the sending of the U-DISCONNECT
PDU.
145.1.4 U-Plane switching

The U-Plane switching procedure ensures that traffic/signalling synchronization between CMCE and MAC is
maintained during the lifetime of a call. The CC informs the MAC when it has permission to tranamit traffic (i.e. TCH
or STCH) and when to stop. The CC also informs the MAC when it may process received traffic (and when to stop).
The latter procedure also assiststhe MAC to interpret when the received bit-stream on the assigned channd is
TCH/STCH and when it is SCH.

The CC changes the U-plane operation in the MAC by issuing the CONFIGURE request primitive, indicating "Switch
U-plane= On" or "Switch U-plane = Off", "Tx grant = true" or "Tx grant = false" and "simplex/duplex = smplex" or
"simplex/duplex = duplex”. There shall be only four valid combinations:
1) Switch U-plane= On, Tx grant = true, smplex/duplex = smplex:
-  MSLSisauthorized to tranamit traffic.
2) Switch U-plane= On, Tx grant = false, simplex/duplex = smplex:
- MSLSisauthorized to receive traffic.
3) Switch U-plane= On, Tx grant = true, smplex/duplex = duplex:
- MSLSisauthorized to transmit and receive traffic.
4) Switch U-plane = Off:

- withdraws previous authorization to transmit and/or receive traffic.
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145.1.4.1 End of call set-up phase

When the CCina MO call receives a D-CONNECT PDU, or when the CCin aMT call receives a D-CONNECT
ACKNOWLEDGE PDU, it shall issue a CONFIGURE request primitive to the lower layers containing information
about the call e.g. thetype of traffic, theinterleaving depth, the call identifier and whether the call is end-to-end
encrypted.

If the transmission grant element in the PDU is set to "transmission granted” then the CONFIGURE request shall
contain the parameter value "Switch U-Plane= On" and "Tx grant = true" to indicate that the MAC has permission to
trangmit traffic. If the transmission grant element is set to "transmission granted to another user” then the CONFIGURE
request shall contain the parameter value " Switch U-Plane = On" but shall contain "Tx grant = false" to indicate that the
MAC should receive traffic.

For the other values of the transmission grant e ement, the U-plane shall not be switched on.
145.1.4.2 During call maintenance phase

a) Transmission grant control

When the CC receives a D-TX-GRANTED PDU, and if the transmission grant el ement is set to "transmission granted"
or "transmission granted to another user”, then the CC shall issue a CONFIGURE request containing the parameter
value "Switch U-Plane = On" and indicating whether the MAC has permission to transmit traffic ("Tx grant = true" or
"Tx grant = false" respectively). For the other values of the transmission grant element, the U-plane state shall not be
changed.

NOTE: Sometimes consecutive CONFIGURE requests issued to the lower layers will both contain the ingtruction
to "Switch U-plane On" but will change the traffic transmit permission.

b) Transmission ceased

When CC receives a D-TX-CEASED PDU, or on receipt of a REPORT indication of either successful or unsuccessful
transmission of a U-TX CEASED PDU, the CC shall issue a CONFIGURE request containing the parameter value
"Switch U-Plane = Off".

¢) Temporary pause

When the CC receives a D-TX WAIT PDU, and if the U-planeis currently switched on for either transmission or
reception, the CC shall issue a CONFIGURE request containing the parameter value " Switch U-plane = Off".

When the CC receives a D-TX CONTINUE PDU, and if the Continue element is set to "continue" and the U-plane was
switched on at the time of receipt of the D-TX WAIT PDU, then the CC shall issue a CONFIGURE reguest containing
the same parameter values as before the temporary interruption. Otherwise, the U-plane shall not be switched on.

d) Interruption

When the CC receives a D-TX INTERRUPT PDU, and if the transmission grant element is set to "transmission granted
to another user”, the CC shall issue a CONFIGURE request containing the parameter value "Switch U-Plane= On" but
shall contain "Tx grant = false" to indicate that the MAC should receive traffic (and no longer has permission to
tranamit traffic). For the other values of the transmission grant e ement, the CC shall issue a CONFIGURE request
containing the parameter value "Switch U-Plane = Off".

e) Call restoration

When CC receives a BREAK indication indicating that atemporary break in theradio link has occurred, the CC shall
issue a CONFI GURE request containing the parameter value " Switch U-Plane = Off".

When CC receives a D-CALL-RESTORE PDU indicating that the call has now been restored after atemporary break in
theradio link, and if the transmission grant element is set to "transmission granted" or "transmission granted to another
user", then the CC shall issue a CONFIGURE request containing the parameter value "Switch U-Plane=On" and
indicating whether the M S has permission to transmit traffic ("Tx grant = true” or "Tx grant = false" respectively). For
the other values of the transmission grant element, the U-plane shall not be switched on.
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145.1.4.3 Call disconnection phase

When CC receives a D-RELEASE PDU or a D-DISCONNECT PDU, or on receipt of a REPORT indication of either
successful or unsuccessful transmission of a U-DISCONNECT PDU, the CC shall issue a CONFIGURE request to the
lower layers containing the parameter value " Switch U-Plane = Off".

14.5.2 Group CC procedures

The CC procedures handled by CC shall be applicable for circuit mode calls for both speech and data. The circuit mode
speech and data group calls shall be set-up as point-to-multipoint calls. The specification below shall be applicable for
the procedures that residein the MS/LS.

145.2.1 Call set-up procedures

a) Normal group call

The normal group call procedures provide support for onetype of call set-up, wherethe MSis placed immediately into
the call upon receipt of the D-SETUP PDU if the called user application can support the call and with immediate action
being taken by the called user application.

The set-up signalling procedures shall allow immediate communication to take place between the calling and called
user applications without the possibility of having an aerting process and without an explicit response from the called
user application stating that the user has answered. The call priority may affect whether the user application accepts the
call or not.

NOTE: The behaviour of the user application between the reception of the incoming set-up signalling and
the acceptance/rgiect of the call is outside the scope of the present document.

The MS does not signal that acceptance or rejection to the BS.

user cc pc mle  SwMI mle pc cc user

tncc_setup req |

Start T303 U- SETUP .
mle_unitdata req
report ind _mle_report ind
report ind mle_report ind
report ind mle_report ind
™,/ |_mle_unitdata ind
D-SETUP
mle_unitdata ind tncc_setup ind _|
52 CALL Start T310
_tncc_proceed ind PROCEEDING ar
Stop T303 _ tncc_setup_res
Start T302 ¢M'e_unitdata ind _configure req
, D-CONNECT _mle_configure req
 tncc_setup con
Stop T302 )
Start T310 configure req

mle_configure req,|

Figure 33: Group call - set-up phase
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b) Acknowledged group call

An acknowledged group call allows the SwMI to poll members of the called group during the call. The call may be
through connected to the calling MS either before polling or after polling has taken place (see clause 14.5.2.6).

user cc pc mle  SwMI mle pc cc user
tncc_setupreq
Start T303 U- SETUP .
mle_unitdata req
report ind _mle_report ind
report ind mle_report ind
report ind mle_report ind
T, | mle_unitdata ind
D-SETUP
mle_unitdata ind tncc_setup ind
<« DAL Start T310
_tncc_proceed ind PROCEEDING ar
Stop T303  tncc_setup_res
Start T302 _configure req
mle_configure req| [
™| L mle_unitdata ind
D-INFO N o
tncc_notifyind
U-INFO NOTE 1
NOTE 2 mle_unitdata ind
mle_unitdata ind
D-CONNECT
tncc_setup con
Stop T302 configurereq |
Start T310 mle_configure req_|
_mle_unitdata ind
P D-INFO
tncc_notify ind

NOTE 1: The Poll request may also be presented to the user for information only.
NOTE 2 As an option, the call may not be allowed to proceed until certain criteria have been met.

Figure 34: Acknowledged group call - set-up phase

¢) Broadcast call

The call set-up procedure for broadcast call shall be the same as that for group call as shown in figure 33. However, in
this case the called MSs shall not be allowed to subsequently request transmit permission.

1452.1.1 Incoming call

Notification of the arrival of an incoming call to the CC sub-entity shall be made by the reception of a D-SETUP PDU
which shall be delivered to the user application in a TNCC-SETUP indication viathe TNCC-SAP. The CC shall enter
state MT-CALL-SETUP. If the user application can support the call, it shall immediately return a TNCC-SETUP
response.

On reception of a TNCC-SETUP response the CC sub-entity shall enter state CALL ACTIVE and take the following
actions, which are dependent upon the information contained within the PDU elements, see figure 33, right hand side:

- thecall identifier shall be used asthe reference to this call in subsequent PDUs for the duration of the call;

- when CC receives TNCC-SETUP response indicating that the called user application has accepted the incoming
call, the CC sub-entity shall enter state CALL ACTIVE and start timer T310. The D-SETUP PDU shall contain
an indication in the transmission grant eement whether the MS/LS should switch to U-plane reception. If the D-
SETUP PDU contains an indication that the MSLS is allowed to request transmission permission it may follow
the transmission control procedures described in clause 14.5.2.2.1 @). The CC sub-entity shall send a
CONFIGURE request for lower layer configuration accepting the channel change;
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where the called user application is unable to accept the request for a certain target service, the call shal be
rejected locally by issuing a TNCC-RELEASE request viathe TNCC-SAP and the CC shall enter state IDLE.
No negotiation with the BS shall be possible. The CC sub-entity shall send a CONFIGURE request for lower
layer configuration rejecting the channel change.

145.2.1.2 Outgoing call

A user application initiates call establishment by transferring a TNCC-SETUP request across the TNCC-SAP to the CC
sub-entity. The TNCC-SETUP request shal be handled by a CC sub-entity that isin state IDLE. The CC shall select a
PDU priority based on the requested access priority value as defined in clause 14.5.6.2. The CC shall convert this
request into a U-SETUP PDU and send it. The CC sub-entity shall then enter the MO-CALL-SETUP state and start
timer T303, seefigure 33 - left hand side.

The following text describes the normal call set-up procedures:

to indicate the progress of the transmission of the U-SETUP PDU the CC may receive one or more REPORT
indications. If the CC receives a REPORT indication informing that the PDU transmission has failed, timer T303
shall be stopped, and the CC sub-entity shall inform the user application with a TNCC-RELEASE indication and
return to state IDLE;

the SwMI may respond to the reception of the U-SETUP PDU with a D-CALL PROCEEDING PDU. Upon
reception of the D-CALL-PROCEEDING PDU, the CC shall inform the user application by issuing a
TNCC-PROCEED indication, stop timer T303, and start timer T302;

the D-CALL-PROCEEDING PDU shall contain acall identifier which shall be used as thereference to this call
in subsequent PDUs for the duration of the call;

the D-INFO PDU shall not be used to allocate a call identifier;

on reception of a D-INFO PDU after reception of D-CALL PROCEEDING but before the call set-up is
completed, the CC shall start timer T302 from the value indicated in the call time out, set-up phase eement if
that dement is present;

if the call through connection isready at the time when the D-CALL PROCEEDING PDU should have been
sent, a D-CONNECT PDU should be sent instead. In this instance the D-CONNECT PDU shall allocate the call
identifier;

on receipt of a D-CONNECT PDU, the CC shall enter state CALL ACTIVE, and inform the user application
with a TNCC-SETUP confirm, and stop timer T302 or T303 and start timer T310. The D-CONNECT PDU shall
contain an indication asto whether the CC has been given permission to tranamit. If transmission is not granted
and the D-CONNECT PDU containsan indication that the MS/LS is alowed to request transmission permission
it may follow the transmission control procedures defined in clause 14.5.2.2.1. The CC sub-entity shall send a
CONFIGURE request for lower layer configuration accepting the channel change. If the CC has been given
permission to transmit then it shall start timer T311;

where the D-CONNECT or D-CALL PROCEEDING PDU indicates that the offered serviceis different to the
onerequested, and if the service offered is acceptable to the CC sub-entity according to the selected lowest
service in the TNCC-SETUP request primitive, then the call shall continue. If it isnot acceptable, then the CC
shall disconnect the call using the proceduresin clause 14.5.2.3.1;

the network may support other signaling from the calling MS to the SwMI and vice versa during the call set-up
phase using U-INFO and D-INFO PDUs, for example, for the purpose of showing the progress of a call set-up.

on reception of a group addressed D-SETUP after reception of D-CALL PROCEEDING (and optionally
D-INFO), if the call identifier in the D-SETUP isthe same asthe call identifier in the D-CALL PROCEEDING
and the calling party address in the D-SETUP does not contain the LSYMS's own address, the CC sub-entity shall
enter sate CALL ACTIVE, stop timer T302 and start timer T310. The D-SETUP PDU shall contain an
indication in the transmission grant e ement whether the MS/LS should switch to U-plane reception. If the
D-SETUP PDU contains an indication that the MS/LS is allowed to request transmission permission it may
follow the transmission control procedures described in clause 14.5.2.2.1 a). The CC sub-entity shal send a
CONFIGURE request for lower layer configuration accepting the channel change. CC shall ignore the D-SETUP
if the calling party address isthe same asthe LSYMS's own address and shall send a CONFIGURE request for
lower layer configuration ignoring the channd change. A MS/LS following a group addressed D-SETUP in the
manner described in this paragraph shall cancel itsrequest to transmit if it requested to transmit in the U-SETUP.
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NOTE 1: The SwMI should either send the D-CONNECT granting transmit permission first or supply the calling
party address in the D-SETUP (or both) to prevent the MS/LS that is about to be granted transmit
permission following the group addressed D-SETUP.

NOTE 2: Handling of the TNCC-SETUP request primitive may be affected by the MS being activeina MM
procedure, this being indicated to CC from MLE viathe MLE-BUSY indication primitive, refer to clause
18.3.5.4. The exact nature of the interaction between MM/MLE and CC is outside the scope of this part of
the present document but it isrecommended that CC not accept a TNCC-SETUP request while MM is

busy.

145.2.1.3 Colliding calls

Call callisions can occur when both the SwMI and the MS/LS simultaneoudy send a D-SETUP PDU and a U-SETUP
PDU. Two call set-ups are colliding when a D-SETUP PDU isreceived within the window where the CC waitsfor a
call identifier from the SwMI after a U-SETUP PDU has been issued. The MS/LS shall be able to handle two types of
call collison:

- if thecalliding callsare call set-up attempts for the same group and the requested basi ¢ services are compatible
and the calling MSLS isamember of that group and layer 2 has not indicated successful transmission of the
U-SETUP PDU, then the MS CC shall attempt to discard the outgoing call set-up attempt by sending a
CANCEL request to the lower layers to cancel sending of the U-SETUP PDU. If cancellation is successful, the
MS shall accept theincoming call. If cancellation is unsuccessful or if layer 2 has indicated successful
tranamission of the U-SETUP PDU, the MS shall continueits own call set-up and wait for aD-CALL
PROCEEDING and/or D-CONNECT PDU (and/or D-RELEASE PDU).

- if the call set-up attempts are not to the same group, then the MS shall either keep its call attempt or accept the
incoming call asdefined in clause 14.5.2.1.1. In the latter case the MS shall first cancel its call set-up locally, if
still possible, or otherwise send a U-DISCONNECT PDU for its own call set-up, refer clause 14.5.2.3.1. If MAC
requested aresponse with the parameter channe change response required value set to "true" with the CC
message the CC shall select the proper radio resource by issuing MLE-CONF GURE request primitive with
value "reject” in thefirst case or "accept” in the latter case. Refer to clause 14.5.3.2.

1452.1.4 Unsuccessful call set-up

Unsuccessful call set-up shall refer specifically to those instances where a circuit mode connection was not successfully
established. It shall not refer to call disconnection or call rejection. If aPDU is not responded to prior to the expiry of
the corresponding timer, the procedure in clause 14.5.2.3.5 shall apply. All timers available arelisted in clause 14.6.

When CC receives a REPORT indication indicating that the lower layers have not been successful (failed transfer) in
the sending of any of the call set-up PDUs, then the CC sub-entity shall return to state IDLE and inform the user
application with a TNCC-RELEASE indication accompanied with a cause of the disconnection.

145.2.1.5 Call rejection

If the user application decides to reject the incoming call set-up request as defined in clause 14.5.2.1.1, it shall
immediately transfer a TNCC-RELEASE request to the CC sub-entity. Thisrequest shall locally clear the call identifier.
The CC sub-entity shal then changeto state IDLE.

145.2.2 Call maintenance procedures

The call maintenance procedures described in this clause may be applied when the MSLSisin states MO-CALL
SETUP, MT-CALL SETUP or CALL-ACTIVE. Themain state CALL-ACTIVE can comprise several sub-states.

NOTE: The D-INFO PDU can be used for other purposes than those defined in the protocol specifications
contained in the present document.
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Figure 35: Group call - request-to-transmit
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D-TX INTERRUPT is sent to the remaining members of the group upon permission award to the MS
shown on the left hand side of this figure.

The SwMI shall fully control which MSLS isallowed to transmit. To facilitate this, the MS/LS shall request
permission to tranamit, and permission shall be granted before the MS can begin circuit mode traffic permission.

MS/LSs may request permission to tranamit, if the SwMI allows it by a "transmission request permission™ element even

if another party is transmitting. In this case the SwMI should normally wait for that party to finish the transmission
before granting the other user application. Pre-emptive priority requests are dealt with in clause 14.5.2.2.11).

The SwMI normally gives the first permission to tranamit to the calling MS/LS when anew call has been set-up.

However, the calling user application may allow the called users to request permission to tranamit first. The calling CC

shall in that case set the "request to transmit” bit accordingly in the U-SETUP PDU.

When a user within acall wantsto transmit, a TNCC-TX request shall be sent to CC viathe TNCC-SAP. The CC shall
send thisrequest in a U-TX-DEMAND PDU. The TX-DEMAND Priority level should be set to low or high priority,

unlessthisisa pre-emptive priority request, see clause 14.5.2.2.1 f), see figure 35.
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The progress of the transmission of the U-TX DEMAND PDU shall be given locally to the CC in one or more REPORT
indication primitives. If the CC receives a REPORT indication as aresponse to the sending of the U-TX DEMAND
PDU informing that the PDU transmission has failed, the CC shall inform the user application by a TNCC-TX confirm
primitive.

If a user application wants to withdraw his request-to-tranamit before it has been granted, a TNCC-TX request shall be
sent from the user application to the TNCC-SAP. The CC shall send thisrequest in a U-TX-CEASED PDU. The CC
shall send the U-TX CEASED PDU with the stealing permission set to "immediate stealing” and stealing repeats flag
set so that the permission to transmit will be released immediately if allocated. No CC protocol response shall be
received from the SwMI for this message.

b) Response to request-to-transmit

During acall in progress and when the SwMI has decided which MS/LS shall be given permission to tranamit, the
SwMI shall send aD-TX GRANTED PDU as an individual message to the granted MS/LS. Upon reception of a D-TX
GRANTED PDU indicating "transmission granted”, the CC sub-entity shall send thisinformation to the user
application in a TNCC-TX confirm. The other MS/LSsinvolved in the call shal be informed with a D-TX GRANTED
PDU addressed with the group address. That D-TX-GRANTED PDU shall indicate that permission to transmit has been
granted to another user. The CC shall send thisinformation to the user application in a TNCC-TX indication and shall
remain in state CALL-ACTIVE, seefigure 35.

If the SwMI places the transmission request in a queue this shall be indicated to the MS/LS concerned using the
"transmission request queued” parameter value in the D-TX-GRANTED PDU. If the SwMI rejects the transmission
request this may be indicated to the MS/LS concerned using the "transmission not granted” parameter valuein the
D-TX GRANTED PDU. In either case, the MSLSs concerned shall remain in state CALL-ACTIVE.

Upon reception of a D-TX-GRANTED PDU indicating "transmission granted" or "transmission granted to another
user", the CC sub-entity shall issue a CONFIGURE request primitive. The primitive shall carry as a parameter whether
the transmit permission has been granted to this CC sub-entity or to another CC sub-entity, and to switch the U-Plane
on. The MSLS given permission to transmit shall start timer T311. If the D-TX GRANTED PDU indicates
"transmission granted to another user" and contains the LSYMS's own address as the transmitting party address then that
MS/LS should not switch to U-plane reception. However it shall not switch to U-plane transmission until it receives a
D-TX GRANTED PDU indicating "transmission granted".

Though the MS shall switch to U-Planereceiveif it receives a "transmission granted to another user” responseto it's
transmission request and the tranamitting party address in the D-TX GRANTED PDU isnot the LS/MS's own address,

the LSYMS shall require an explicit response to it's transmission request: one of "transmission granted”, "transmission
not granted” or "transmission queued".

NOTE 1: The SwMI should either send the individually addressed D-TX GRANTED ("transmission granted”) first
or supply the transmitting party address in the group addressed D-TX GRANTED ("transmission granted
to another user") to prevent the LM S that is about to be granted transmit permission switching to U-
planereceive. Asdefined in ETS 300 396-5 [14], clause 9, thisis mandatory for the SwMI when granting
tranamit permission to a Direct Mode MS which is operating through a Direct Mode gateway. (This
mandatory requirement applies only if the SwMI has accepted arequest from the gateway to operate as a
Direct Mode gateway.)

Upon reception of a D-TX GRANTED PDU indicating "transmission granted to another user”, and if the CC sub-entity
hasissued aU-TX DEMAND PDU to the lower layers and has not yet received a REPORT indication indicating
successful or unsuccessful transmission, then the CC sub-entity shall send a CANCEL request primitive to the lower
layersto cancel transmission (and re-transmissions) of that PDU.

NOTE 2: The above procedure may sometimes stop re-transmissions by the awarded MS/LS aswell asre-
tranamissions by any other MS/LSs that are requesting transmit permission.

NOTE 3: If the SwMI queues any other transmission requeststhat it received then it should, at a convenient time,
send D-TX GRANTED PDUs containing the "transmit request queued" parameter value to the MS/LSs
concerned. For transmission requests that are neither granted nor queued, and if the user application ill
wishes to tranamit, then it hasto send another TNCC-TX request to the CC.
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After reception of a D-TX GRANTED PDU indicating "transmission granted”, and whileit still has permission to
tranamit, the CC shall ignore any group addressed D-TX GRANTED or D-TX INTERRUPT PDUs it may receive (and
any layer 2 channel assignment received with those PDUs by issuing an MLE-CONFIGURE request ignoring the
channd change, if requested).

If the CC sendsa U-TX-DEMAND PDU whilst another MSis transmitting, the SwMI should normally wait for that
party to finish the transmission (identified by the receipt of a U-TX-CEASED PDU), before granting transmission
permission to the other user application. On receipt of the U-TX DEMAND PDU, the SwMI may send aD-TX
GRANTED PDU indicating whether the request-to-transmit is queued or rejected. Pre-emptive priority requests are
dealt with in clause 14.5.2.2.1 f).

The SwMI shall not send an unsolicited D-TX GRANTED PDU but it isrecognized that arace/error condition may
result in the LSYM S receiving one. The CC may choose to follow an unsolicited individually addressed

D-TX GRANTED PDU indicating "transmission granted” but if the CC does not want to transmit/send data then it shall
usethe U-TX CEASED PDU, asit does normally at the end of a speech or data item, to reject the transmission grant.

¢) Permission to transmit withdrawn

The SwMI may decide to interrupt transmission when resources are required for another call or when the SwMI
requiresthat the call should temporarily pause. In this case the SwMI should send a D-TX-WAIT PDU to all MS/LSsin
that call (permitting or denying transmission requests according to the "transmission request permission” e ement). On
reception of the D-TX-WAIT PDU the CC sub-entity shall send a TNCC-TX indication to the user application
indicating that the transmission iswaiting. The CC shall stop timer T311, if activated, enter state WAIT, and send a
CONFIGURE to switch the U-Plane off. The CC shall accept any layer 2 channel alocation and await further
instructions on the channel that they have been directed to.

If arequest-to-transmit has been queued at the time when the D-TX WAIT PDU isreceived, the MS shall be allowed to
withdraw its request-to-transmit by means of the U-TX-CEASED PDU as described in clause 14.5.2.2.1 €).

A group-addressed D-TX WAIT PDU shall apply to all the MS/LSsin the call (including the transmitting MS/LS).
Optionally, the D-TX WAIT PDU may also be sent individually addressed to the transmitting MS/LS enabling the
SwMI to obtain alayer 2 acknowledgement from that MS/LS.

If the SwMI sendsaD-TX WAIT PDU because it wishes to use an assigned channd for another cal, it shal send a
layer 2 channd allocation with the D-TX WAIT directing the MS to a signalling channel other than the assigned
channd. Thisisto prevent the changein usage marker associated with re-allocation of the assigned channd to the other
call causing the waiting MS to drop the interrupted call.

d) Permission to continue with withdrawn call
There are three cases as follows:

1) if no MSLS was granted transmission at the time when the SWMI sent the D-TX WAIT PDU, or if an MSLS
was granted transmission at the time of the D-TX WAIT PDU but the SwMI does not wish that transmission to
continue, then either a D-TX-CONTINUE PDU with the continue element set to "not continue”, or aD-TX
GRANTED PDU with the transmission grant element set to "transmission not granted”, shall be sent asa group
message to all MS/LSsin the group. The CC shall accept any layer 2 channel alocation. All CC sub-entities
shall return to state CALL-ACTIVE but the U-plane shall not be switched on and the MS/LS shall assume that
any previous transmission permission no longer applies. If the D-TX CONTINUE PDU contains an indication
that the MS/LSis alowed to request transmission permission, it may follow the transmission control procedures
described in clause 14.5.2.2.1 a);
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2) If there was one MS/LS granted transmission at the time when the SwMI sent the D-TX-WAIT PDU, and if the
SwMI wishes that transmission to continue, then either a D-TX-CONTINUE PDU with the Continue element set
to "continue" shall be sent as a group message to the group, or a D-TX GRANTED PDU with the transmission
grant element set to "transmission granted” shall be sent to the granted MS/LS and a D-TX GRANTED PDU
with the transmission grant element set to "transmission granted to another” shall be sent as a group message to
the group. The CC shall accept any layer 2 channd allocation. If a D-TX-CONTINUE PDU with the Continue
element set to "continue” is sent, it shall give the earlier granted MS/LS permission to continue transmission.
The MS granted permission to transmit shall start timer T311. All CC sub-entities shall return to state CALL
ACTIVE and shall send a CONFIGURE request to the lower layersto switch the U-plane on;

A group-addressed D-TX CONTINUE PDU shall apply to all the MSLSsin the call (including the awarded
MS/LS). Optionally, the D-TX CONTINUE PDU may also be sent individually addressed to the awarded
MS/LS enabling the SwMI to obtain alayer 2 acknowledgement from that MS/LS.

3) If there was one MS/LS granted transmission at the time when the SwMI sent the D-TX-WAIT PDU but the
SwMI wishes to give the transmission permission to the other party or if no MS/LS was granted transmission at
the time when the SwMI sent the D-TX WAIT PDU and the SwMI wishes to give the transmission permission
now to one party, the SwMI may first ssnd aD-TX-CONTINUE. If a MSLS hasrequested permission to
tranamit during the period when the transmission was withdrawn, the SwMI should first send a D-TX-
CONTINUE as a group message with the Continue element set to "not continue'. A D-TX GRANTED should
then be sent as an individual message to the granted MS/LS with information el ement transmission grant set to
"transmission granted” and as a group message to therest of the group with information e ement transmission
grant set to "transmission granted to another user”. When receiving either D-TX CONTINUE or D-TX
GRANTED PDU the CC sub-entity shall return to state CALL-ACTIVE. In addition when receiving D-TX
GRANTED PDU CC shall send a CONFIGURE request to the lower layers to switch the U-plane on.

If theMSLSisin state WAIT and it receivesa D-TX GRANTED PDU, it shall return to state CALL-ACTIVE
and obey the ingruction in the D-TX GRANTED PDU.

e) End of Transmission

At the end of a transmission the user application shall send aTNCC-TX request to the TNCC-SAP indicating ceased
transmission. The CC sub-entity shall send thisinformation in a U-TX-CEASED PDU and stop timer T311. The CC
shall send the U-TX CEASED PDU with the stedling permission set to "immediate sealing” and the stealing repeats
flag set. Upon reception of the U-TX-CEASED PDU, the SwMI normally sends a D-TX-CEASED PDU to the group
informing the group members that the transmission has now ceased.

Upon reception of a D-TX-CEASED PDU the CC shall send this information to the user application ina TNCC-TX
indication (transmission ceased) and the CC shall send a CONFIGURE request to the lower layersto switch the
U-Plane off, seefigure 35.

Also, if the CC that is sending the U-TX CEASED PDU receives a REPORT indication of either successful or
unsuccessful transmission of that PDU by the lower layers, then it shall behave asif it had received a D-TX CEASED
PDU i.e. it shall send a TNCC-TX indication (transmission ceased) to the user application and shall send

a CONFIGURE request to the lower layers to switch the U-Plane off. If a D-TX CEASED PDU isreceived but no
REPORT indication of successful transmission of the U-TX CEASED PDU then the CC shall send a CANCEL request
primitive to the lower layersto stop re-transmissions of the U-TX CEASED PDU.

NOTE 4: Therequirement for the CC to cance re-transmissions may apply if the SwMI sends only a group-
addressed D-TX CEASED PDU and the transmitting MS/LS does not receive alayer 2
acknowl edgement.

If there was arequest for transmission already queued in the SwMI when the U-TX CEASED PDU was received, the
SwMI may send aD-TX GRANTED PDU as an individual message to the granted MSL S and another D-

TX GRANTED PDU as a group message to therest of the group as described in clause 14.5.2.2.1. b), without sending
an explicit D-TX CEASED PDU. However, the SwMI should first send at least alayer 2 acknowledgement to the
MS/LS that sent the U-TX CEASED PDU so that the MS/LS can stop its U-plane transmission and start accepting
group addressed D-TX GRANTED PDUs.

The SwMI shall not send an unsolicited, individually addressed D-TX CEASED PDU but it isrecognized that a
race/error condition may result in the LS/MSreceiving one. If CC receives an unsolicited, individually addressed D-TX
CEASED PDU it shall send thisinformation further on to the user application in a TNCC-TX indication (transmission
ceased) and shall send a CONFIGURE request to the lower layers to switch the U-Plane off.
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f) Stop-transmission order

If aMS/LSwishesto interrupt the transmitting M S with a pre-emptive priority request, it shall send a U-TX-DEMAND
indicating the level of priority in the"TX demand priority” element. If the SwMI supports transmission interruption, it
shall send a D-TX-INTERRUPT PDU to the MS/LS which currently has permission to transmit. Upon reception of an
individually addressed D-TX-INTERRUPT PDU the CC sub-entity shall remain in state CALL-ACTIVE, and shall stop
timer T311. The CC shall send information to the user application in a TNCC-TX indication primitive indicating
transmission interrupt and the CC sub-entity shall send a CONFIGURE request to the lower layers to switch the
U-Plane accordingly (see clause 14.5.2.4).

The SwMI should send a D-TX-INTERRUPT PDU as a group message to the rest of the group indicating that the
permission to transmit has been (or will be) allocated to another user, see figure 35. Upon reception of the D-TX-
INTERRUPT PDU the CC sub-entity shall remain in state CALL ACTIVE and shall send a TNCC-TX indication
primitive to the user application indicating transmission interrupt. The SwMI should then send a D-TX GRANTED
PDU as an individual message to the MSLS that requested the priority transmission.

The D-TX-INTERRUPT PDU shall indicate that transmission is granted to another user and then the MS/LS shall
switch to (or remain in) U-planereception. Otherwiseg, if there is a delay before the pre-emptive priority transmission,
the SwMI may indicate "transmission not granted” in the D-TX-INTERRUPT PDU. Then the MS/LS shal switch the
U-plane off and wait for a D-TX-GRANTED PDU.

g) Expiry of timer T311: call transmission timer.

Upon expiry of timer T311, CC shall remain in state ACTIVE, shall send a TNCC-TX indication primitive to the user
application and a U-TX-CEASED PDU to the peer entity.

145.2.2.2 Call status information procedures

The D-INFO PDU can be used for carrying call status messages from SwMI to the MS/LS. When aD-INFO PDU is
received, depending on the natification, the following actions shall be taken by CC:

a) calinqueue

- when the SwMI has put a call into a queue, if the D-INFO PDU contains a value for the call time-out, set-up
phase, the CC shall start timer T302 using that value. The CC shall send the information further on to the
application in a TNCC-NOTIFY indication primitive. If thecall is queued at call set-up time the D-INFO
PDU should be preceded by a D-CALL-PROCEEDING PDU;

b) call is proceeding:

- thismay be sent to the calling user application during the call set-up phase to indicate that the call set-up time
will be longer than for anormal call set-up. The information that the call time-out, set-up phase value shall be
changed is made available to the CC sub-entity in the D-INFO PDU. The CC shall start T302 using the new
timer value. The CC shall send theinformation further on to the application in a TNCC-NOTIFY indication
primitive;

¢) prolonging the call time-out time:

- the SwMI may decide to change the call time-out time by sending a D-INFO PDU with anew T310 value.
Upon reception of the D-INFO PDU containing the "call time-out” element, T310 shall be started using the
defined value. If the SwMI supplies a T310 valuein the D-INFO PDU, it shall set the value of the "reset call
time-out timer" element of the PDU to indicate reset of T310;

- the SwWMI may also choose to reset the cal time-out time and start it again using the current defined value.
Upon reception of the D-INFO PDU with the "reset call time-out timer" el ement indicating that T310 shall be
reset, T310 shall be started using the value defined earlier;

- in dther case, the Timer value shall be sent further on to the application in a TNCC-NOTIFY indication
primitive;

- the SwMI may also change the call timeout time during call restoration by supplying the "call time-out”
element in the D-CALL RESTORE PDU, refer to clause 14.5.2.2.4. If the SwMI supplies a T310 valuein the
D-CALL RESTORE PDU, it shall set the value of the "reset call time-out timer” element of the PDU to
indicate reset of T310.
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145.2.2.3 Call modification procedures

The MS/LS service user may modify the service of an exigting call. To initiate a modification the user application shall
issue a TNCC-MODIFY request primitive and the CC sub-entity shall send a U-INFO PDU and wait for a D-INFO
PDU from the SwMI before changing any of the current service parameters. The SwMI should not send D-INFO to
modify a service while an ongoing U-Plane transmission isin progress.

When a service has been changed by the SwMI, the SwMI should indicate thisto al parties by issuing the D-INFO
PDU. Upon reception of a D-INFO PDU indicating an acceptable service modification the CC sub-entity shall send it to
the application in a TNCC-MODIFY indication primitive, and the CC sub-entity shall send a CONFIGURE request
primitive for lower layer configuration.

If the SwMI is unable to provide the requested service, it should either send a D-INFO PDU to the requesting party
containing the current service (unchanged), or send a D-INFO PDU to all parties containing an alternative service. For
example, if a user application requests an increase from a 1-dot per frame call to a 4-dots per frame call, and the SwMI
is unable to allocate more than 2 dlotsto the cdll, it may offer a2-dots per frame call in the D-INFO PDUs.

The service may be changed between any combination of one or more of the following:
- acdlear call may be changed to an encrypted call; or
- an encrypted call may be changed to a clear call;
- a4-dots-per-frame call may be changed to a 1-dot, 2-dot or 3-dot call;
- a3-dot call may be changed to a1-dot, 2-dot or 4-dot call;
- a2-dot call may be changed to a1-dot, 3-dot or 4-dot call;
- al-dot call may be changed to a2-dot, 3-dot or 4-dot call;

- adcircuit mode type (TCH/S, TCH/7.2, TCH/4.8 or TCH/2.4) may be changed to a different circuit mode type
(with the requested interleaving depth in the case of TCH/4.8 or TCH/2.4);

- aprotected circuit mode data type (TCH/4.8 or TCH/2.4) may be changed to a different interleaving depth from
the set of permissible values (N = 1, 4 or 8).

NOTE: Theclear and encrypted callsrefer to the end-to-end clear and encrypted calls. The end-to-end encryption
control isindependent of the air interface encryption control.

It isaso possible to change between the circuit mode speech teleservice and a circuit mode unprotected (speech,
encrypted) bearer service.

The encryption state of each transmission, defined using D-TX GRANTED, can be set independently by the encryption
control dement in the U-TX-DEMAND PDU. The SwMI should not change the requested encryption state in the
responding D-TX-GRANTED PDU from that requested in the U-TX DEMAND PDU.

If the MS/LS cannot support anew service combination indicated by D-INFO, D-TX GRANTED or
D-TX-INTERRUPT, the user application or the CC as appropriate shall disconnect or |eave the call, refer to
clause 14.5.2.3. The U-DISCONNECT PDU shall contain disconnection cause "requested service not available".

ETSI



162 ETSI EN 300 392-2 V2.3.2 (2001-03)

1452.2.4 Call restoration procedures

user cc pc mle SwMI mle pc cc user

mle_break ind
break ind

configure req

mle_configure req
q

mle_resume ind
<

resume ind

StartT307 |l cALL RESTORE

mle_restorereq |

mle_restore con

1

Stop T307 D-CALL RESTORE
(Start T310)

configurereq |

mle_configure req |

Figure 36: Group call - successful call restoration
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Figure 37: Group call - unsuccessful call restoration

Call restoration of a group call shall only take place in the CC sub-entity when the CC has entered state CALL-
ACTIVE. The CC sub-entity should keep information on whether it isactivein agroup cal or an individual call.

When the CC receives a BREAK indication, the CC shall switch the U-Plane off as described in clause 14.5.2.4 and
shall remain in state CALL-ACTIVE. If the CC had permission to transmit/send data at that time the CC shall assume
that the permission isnow ended asif the CC had sent aU-TX CEASED PDU. If the MSisin state WAIT when it
receives a BREAK indication then it shall behave asif it had received a D-TX CONTINUE PDU with the continue
element set to "not continue”. It shall then obey the instructionsin the D-CALL RESTORE PDU.
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If the CC recelves a RESUME indication indicating that the C-Plane may now be used again, it shall issuea U-
CALL-RESTORE PDU containing the GSSI or GTSI and the call identifier of the call which CC wantsto restore. If a
temporary addressis used in the call then it shall be used asthe GSSI. If the MSis participating in a call within a group
that does not belong to current network (e.g. the MS has migrated and the group belongs to its home network) the CC
shall usethefull GTSI of the group in the U-CALL-RESTORE PDU. _If the CC wishes to continue transmission in the
new cdl, or keep a queued transmission request valid in the new cdl, it shall indicate so in the request to transmit/send
datainformation e ement in the U-CALL RESTORE PDU. A MS which hasrequested for transmit permission on a
previous cell and has received a "transmission request queued” response or no response at all on that cell, may either
refresh the transmission request by requesting for transmit permission in the U-CALL RESTORE on the new cell, or
withdraw the transmission request by requesting for receive permission in the U-CALL RESTORE on thenew cdll. A
MS which attempts call restoration having received a "transmission regquest queued" indication on aprevious cell can
assume that its transmission request is gill held in the SwMI's queue unless the M S receives a "transmission not
granted" indication within the call restoration sgnalling. After sending a U-CALL RESTORE PDU, the CC shall start
Timer T307 and wait for aD-CALL-RESTORE PDU.

When the CC receives a D-CALL-RESTORE PDU, timer T307 shall be stopped and the call shall be resumed with the
new parameters, see figure 36. The CC shall obey the transmission granting in the transmission grant information
element, refer to clause 14.5.2.2.1. Timer T310 shall be reset and started only if the "Reset call timeout” information
element valueis 1 (Reset call time-out timer T310); the T310 value shal be taken from the D-CALL RESTORE PDU
call timeout information element and, if not present in the PDU, from the previous value (provided in D-CONNECT, D-
CONNECT ACKNOWLEDGE, D-SETUP or D-INFO). If appropriate the CC shall issue a CONFIGURE request to
switch the U-Plane on using the procedure in clause 14.5.2.4.

If aMSrestoresto acell without requesting for transmit permission and receives an individually addressed D-CALL
RESTORE with 'Cdl status element having value "Call is queued” (indicating that the cell hasno available traffic
resources), the value of the "Transmission grant’ element in the D-CALL RESTORE shall be "Transmission not
granted”. If the call subsequently proceedsto traffic (it may be cleared while queued), the MS shall expect to receive
one of the following PDUs; the MS shall then expect no further sgnalling for the call restoration:

- group or individually addressed D-TX GRANTED, containing alayer 2 channd allocation, with "'Transmission
grant' element having value "Transmission granted to another user”. The MS shal switch the U-plane on; the MS
is authorized to receive traffic;

- group or individually addressed D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission
grant' element having value "Transmission not granted". The MS shall retain its current U-plane state (and shall
perform the channd change).

If aMSrestoresto acell, requests for transmit permission, and receives an individually addressed D-CALL RESTORE
with 'Call status e ement having value "Call isqueued” (indicating that the cell has no available traffic resources), the
value of the "Transmission grant’ element in the D-CALL RESTORE shall be either "Transmission request queued” (MS
shall wait for further signalling to indicate the result of itsrequest to transmit) or "Transmission not granted” (MS's
request to transmit isrejected). If the call subsequently proceeds to traffic (it may be cleared while queued), the MS
shall expect to receive one of the following PDUs:

- group or individually addressed D-TX GRANTED, containing alayer 2 channd allocation, with ‘Transmission
grant' element having value "Transmission granted to another user”. The MS shal switch the U-plane on; the MS
is authorized to receive traffic; the MS shall, if its request to transmit was not rejected by the "Call is queued”
D-CALL RESTORE, wait for further signalling to indicate the result of its request to transmit;

- group or individually addressed D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission
grant' element having value "Transmission not granted”. The MS shall retain its current U-plane state (and shall
perform the channd change); the MS'srequest to tranamit, if still outstanding following receipt of the"Call is
queued" D-CALL RESTORE, isrejected;

- individually addressed D-TX GRANTED, containing alayer 2 channdl allocation, with "Transmission grant'
element having value "Transmission request queued”. The MS shall not switch the U-plane on (but shall perform
the channel change); the M S shall wait for further signalling to indicate theresult of itsrequest to transmit. The
SwMI shall not use this value of the Transmission grant' element if the "Call is queued" D-CALL RESTORE
rejected the MSsrequest to transmit; MS behaviour if it receives such aresponsein this context is outside the
scope of the present document;
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- individually addressed D-TX GRANTED, containing alayer 2 channd allocation, with "Transmission grant'
element having value "Transmission granted”. The MS shall switch the U-plane on; the MSis authorized to
tranamit. The SwMI shall not use this value of the Transmisson grant’ element if the "Call is queued” D-CALL
RESTORE rejected the MSsrequest to transmit; MS behaviour if it receives such aresponseisdescribed in
clause 14.5.2.2.1 b) (refer to text describing handling of unsolicited transmission grant).

The call length timer T310 shall continue running during the call restoration and on expiry of T310, the procedure
defined in clause 14.5.2.3.4 shall apply.

If the call cannot be restored the CC shall receive a REOPEN indication primitive indicating that the call islost.

Upon reception of REOPEN indication or on expiry of timer T307, the CC shall then stop all T3xx timers, clear the call
identifier and temporary group addressif applicable, and return to state IDLE and it shall send a TNCC-RELEASE
indication to the user application with the cause for disconnection, see figure 37.

If the SwMI provides anew call identifier with the D-CALL RESTORE PDU, CC shall useit in al subsequent
signalling relating to that call. The M S shall not send any other call related signalling than U-CALL RESTORE, after a
cell change, beforeit hasreceived a D-CALL RESTORE PDU (and possible new call identifier) from the SwMI.

A MSwhichisqueueing for atraffic channd during restoration and which has an outstanding transmission request,
may cancel that transmission request by sending a U-TX CEASED PDU. A MSwhich is queueing for atraffic channe
during restoration and which does not have an outstanding transmission request, may make a transmission request by
sending a U-TX DEMAND PDU, providing the SwMI has not disallowed transmission requests (viathe "transmission
request permission” element).

If thereis more than one circuit mode call active at the time when the MLE-BREAK indication was received, each call
shall be restored separately and hence U-CALL RESTORE and D-CALL RESTORE PDUs shall be exchanged one by
one for each call.

145.2.2.5 DTMF procedures

When a user application requiresto transfer DTMF digitsto other user applications during a circuit mode call, it shall
issue a TNCC-DTMF request primitive to the CC entity. The DTMF protocol to be used is specified is
clause 14.5.1.2.5.

NOTE 1: The DTMF signalling can be used only after either a D-CONNECT or D-SETUP PDU has been received
and the TETRA call is established.

NOTE 2: DTMF signalling may not function correctly during agroup call (group addressed basic link LLC-
acknowledged service isrequired). The support of DTMF signalling during group callsis outside the
scope of the present document.

145.2.2.6 Temporary address handling procedures

The SwMI may allocate atemporary group address for agroup call in aD-CONNECT, D-SETUP, D-CALL RESTORE
or D-INFO PDU. The temporary address shall be avalid layer 2 addressin the MSfor reception of group addressed
messages for the duration of the call.

In addition, if the MS calls agroup that is not attached in the M S (i.e. the group addressisnot avalid layer 2 address)
when it isregistered in the home SwMI of that group, and if the D-CONNECT PDU does not contain the temporary
address e ement, then the M S shall implicitly assume temporary membership of the called group address for the
duration of the call. This temporary membership shall apply only after receipt of the D-CONNECT PDU. However, if
the D-CONNECT PDU contains the basic service information e ement with the communication type sub-element
indicating "point to point” then the MS shall not adopt the called address as atemporary address. If the call was set up
using a SNA, the calling MS shall not implicitly assume temporary membership of the called group address to which
the SNA corresponds; thisrestriction isimposed because the MS may not know the called group address to which the
SNA corresponds, in which case it cannot assume temporary membership of the group.

NOTE 1: If the SwMI is unsure whether the group address for the call isavalid layer 2 address for the calling MS,
the SwMI should allocate the group address as atemporary addressto the calling MS; this
recommendation is made because if the group address for the call isnot avalid layer 2 address, and the
SwMI doesn't allocate the group address for the call asatemporary address, the MS will participate in the
call but will ignore all group addressed call maintenance signalling.
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NOTE: 2 In this procedure, if the MS callsagroup that it isnot amember of (when it isregistered in the home
SwMI of that group) then it may assume temporary membership of the called group address without
having received a temporary address dement in the D-CONNECT PDU. If the calling user has made an
erroneous selection of communication type then this could result in the calling M S adopting another MS's
individual address as atemporary group address. Therefore the SwMI should check that the called
addressin arequested group call isactually agroup address; if it isnot then the SwMI should either
disconnect the call or correct the communication type to "point to point” when sending the D-CONNECT
PDU (the SwMI may also choose to correct the communication type to "point to point” in a D-CALL
PROCEEDING, D-INFO or D-ALERT PDU).

The CC sub-entity shall send a CONFIGURE request informing the lower layers of the new temporary address and if
required the change of basic service from individual to group call.

When the call is then released, the CC sub-entity shall send a CONFIGURE request informing the lower layers that the
temporary group addressisnot longer valid (see clause 14.5.2.3).

145.2.2.7 Calls to and from external subscribers

An external subscriber can call TETRA group numbers. The signalling needed between an external subscriber and a
gateway is outside the scope of the present document. The signalling between the SwMI and the called group isthe
same as that for amobile originated group call.

14.5.2.3 Call disconnection procedures
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145.2.3.1 User initiated disconnection

A user application may initiate call disconnection at any state of a call by sending a TNCC-RELEASE request to the
CC sub-entity. A call owner shall signal call disconnection to the SwMI by sending a U-DISCONNECT PDU. A
non-call owner shall leave a call without disconnecting it. In that case there shall not be any disconnection related
signalling from the MS to the SwMI. The disconnect type parameter in the TNCC-REL EASE request indicates whether
the CC should disconnect the call or leave the call without disconnection. Refer to clause 14.5.2.7 for the definition of
call ownership.

The following procedures shall apply to the user application that is designated asthe call owner, figure 38 refers:

- during call set-up phase until U-SETUP PDU has been tranamitted to the SwMI, a disconnection can be handled
locally using a CANCEL request. Information regarding thelocal progress of the transmission of a PDU is
received in REPORT indications. After alocal cancellation the CC sub-entity shall stop timer T303 and shall
return to state IDLE;

- onreceipt of aTNCC-RELEASE request in the CC sub-entity from the user application requesting call
disconnection, the CC shall send a U-DISCONNECT PDU, dart timer T308 and enter state
CALL-DISCONNECT. All other T3xx Timers shall be stopped. The progress of the disconnection shall be
reported to the CC with REPORT indication;

- Should the user application disconnect the call during the window between transmission of a U-SETUP and
reception of a D-CALL PROCEEDING or D-CONNECT (i.e. beforethe MS/LS hasreceived a call identifier for
the call), it shall usethe dummy call identifier (all zeroes);

- ifaU-DISCONNECT isissued, CC shdl await a D-RELEASE PDU. When a D-RELEASE PDU or a REPORT
indication with reason PDU transfer failed isreceived, or timer T308 expires, the CC sub-entity shall clear the
call identifier, stop timer T308 and return to state IDLE, issuing a TNCC-RELEASE confirm to the user
application. The CC sub-entity shall send a CONFIGURE request to the lower layersto clear the temporary
group address (if the temporary address is applicable to the call), switch the U-Plane off, reject any pending
channel change response request for that call (refer to clause 14.5.3.2), and leave the assigned channd (if the MS
ison an assigned channd when the CONF GURE request is sent). If a channd change response is required for
the D-RELEASE PDU, CC shall accept that channel change (refer to clause 14.5.3.2). The SwMI may also
choose to send only a group address D-RELEASE PDU and the CC shall behave asif it had received it
individually addressed.

The SwMI should inform the other MS/LSs in the call of the call clearance using a D-RELEASE PDU (see
clause 14.5.2.3.3 for MSLS actions).

If a group participant wishes to leave the group call, without disconnecting the call, the user application shall issue a
TNCC-RELEASE request with disconnect type parameter equal to "leave call without disconnection”:

- if the user leaves the call without disconnection, the CC sub-entity shall clear the call identifier, stop all T3xx
Timersand return to state IDLE, see figure 39. The CC sub-entity shall send a CONFIGURE request to the
lower layersto clear the temporary group address (if the temporary address is applicable to the call), switch the
U-Plane off, reject any pending channel change response request for that call (refer to clause 14.5.3.2), and leave
the assigned channd (if the MSis on an assigned channd when the CONFIGURE request is sent).

145.2.3.2 Network initiated disconnection

In the case where the SwMI cannot support arequest for acal from thecalling MS/LS, the SwMI shall send a
D-RELEASE PDU containing the reason for disconnection, to the calling MS/LS.

In the case where the SwMI can no longer support an established call, the SwMI should send a D-RELEASE PDU to all
the MS/LSsin the group containing the reason for disconnection, and subsequently rel ease the call.

The MS/LS actions are defined in clause 14.5.2.3.3.
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145.2.3.3 Reception of disconnection request
The BS may send a disconnection request at any phase of the call and the MS/LS shall react asfollows:
- when the CC sub-entity receives a D-RELEASE PDU the CC shall not send any response;

- the CC shall inform the user application with a TNCC-RELEASE indication, clear the call identifier, stop all
T3xx timers and enter state IDLE, refer figure 38. The CC sub-entity shall send a CONFIGURE request to the
lower layer to clear thetemporary group address (if the temporary address is applicable to the call), switch the
U-Plane off, reject any pending channel change response request for that call (refer to clause 14.5.3.2), and leave
the assigned channd (if the MSis on an assigned channd when the CONFI GURE request is sent). If a channel
change responseisrequired for the D-RELEASE PDU, CC shall accept that channel change (refer to clause
14.5.3.2).

145.2.3.4 Colliding disconnection

If the CC entity receives a D-RELEASE PDU when CC has just sent a U-DISCONNECT PDU, the CC sub-entity shall
release the call immediately as defined in 14.5.2.3.3. In addition, the CC shall issue a CANCEL request to the lower
layers to cancel any ongoing re-transmission of the U-DISCONNECT PDU.

145.2.3.5 Expiry of timers

a) Timer T302: call set-up timer for calling MS/LS.

Upon expiry of timer T302, CC shall send a TNCC-RELEASE indication primitive to the user application, send a
U-DISCONNECT PDU, and follow the procedures in clause 14.5.2.3.1. The value of the disconnect cause element shall
be set to "expiry of timer".

b) Timer T303: call initiated timer for calling MS/LS.

Upon expiry of timer T303, CC shall send a TNCC-RELEASE indication primitive to the user application, send a
U-DISCONNECT PDU, and follow the procedures in clause 14.5.2.3.1. The value of the disconnect cause element shall
be set to "expiry of timer".

¢) Timer T307: call restoration timer for point-to-multipoint calls.

Upon expiry of timer T307, CC shall apply procedures described in clause 14.5.2.2.4. The value of the disconnect cause
element shall be set to "expiry of timer".

d) Timer T308: call disconnect timer.

Upon expiry of timer T308, CC shall return to state IDLE, send a TNCC-RELEASE confirm primitive to the user
application and shall send a CANCEL request to the lower layers to canced the sending of the U-DISCONNECT PDU.
The CC sub-entity shall send a CONFIGURE request to the lower layers to clear the temporary group address (if the
temporary addressis applicable to the call), switch the U-Plane off, reject any pending channel change response request
for that call (refer to clause 14.5.3.2), and leave the assigned channel (if the MSis on an assigned channel when the
CONFIGURE request is sent).

e) Timer T310: call length timer.

Upon expiry of timer T310, if the MS/LSisthe cal owner, the CC shall send a TNCC-RELEASE indication primitive
to the user application, send a U-DISCONNECT PDU and follow the procedures in clause 14.5.2.3.1. The value of the
disconnect cause element shall be set to "expiry of timer".

If the MS/LSisnot the call owner, CC shall return to state IDLE, and shall send a TNCC-RELEASE indication
primitive to the user application and a CONFIGURE request to the lower layers. The value of the disconnect cause
element shall be set to "expiry of timer".

f) Timer T311: call transmission timer.

Refer t0 14.5.2.2.1 g).
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g) Timer T330: call set-up delay timer.

Upon expiry of timer T330 CC can no longer accept the corresponding channel change.

145.2.4 U-Plane switching

The U-Plane switching procedure ensures that traffic/signalling synchronization between the CMCE and the MAC shall
be maintained during the lifetime of a call. The CC informsthe MAC when it has permission to transmit traffic

(i.e. TCH or STCH) and when to stop. The CC aso informs the MAC when it may process received traffic (and when to
stop). Thelatter procedure a so assiststhe MAC to interpret when the received bit-stream on the assigned channd is
TCH/STCH and when it is SCH.

The CC changes the U-plane operation in the MAC by issuing the CONFIGURE request primitive, indicating "Switch
U-plane= On" or "Switch U-plane = Off", "Tx grant = true" or "Tx grant = false" and "Simplex/duplex = smplex".
There shall be only three valid combinations.

1) Switch U-plane= On, Tx grant = true, Smplex/duplex = simplex:
-  MSLSisauthorized to transmit traffic.

2) Switch U-plane= On, Tx grant = false, Simplex/duplex = smplex:
- MSLSisauthorized to receive traffic.

3) Switch U-plane = Off:

- withdraws previous authorization to transmit and/or receive traffic.

145.2.4.1 End of call set-up phase

When the CCina MO call receives a D-CONNECT PDU or when the CCinaMT call receivesa D-SETUP PDU, it
shall issue a CONFIGURE request primitive to the lower layers containing information about the call e.g. the type of
traffic, theinterleaving depth, the call identifier and whether the call is end-to-end encrypted.

If the transmission grant element in the D-CONNECT PDU is st to "transmission granted” then the CONFIGURE
request shall contain the parameter value " Switch U-Plane= On" and "Tx grant = true" to indicate that the MAC has
permission to transmit traffic. If the transmission grant element is set to "transmission granted to another user” then the
CONFIGURE request shall contain the parameter value " Switch U-Plane = On" but shall contain "Tx grant = false" to
indicate that the MAC should receive traffic. For the other values of the transmission grant e ement, the U-plane shall
not be switched on.

If the transmission grant element in the D-SETUP PDU is set to "transmission granted to another user” then the
CONFIGURE request shall contain the parameter value " Switch U-Plane = On" but shall contain "Tx grant = false" to
indicate that the MAC should receive traffic. For the other values of the transmission grant e ement, the U-plane shall
not be switched on.

The only valid values of the transmission grant element in a group-addressed PDU shall be "transmission granted to
another user” and "transmission not granted”.

145.2.4.2 During call maintenance phase

a) Transmission grant control:

When the CC does not have permission to transmit, and if it receives a D-TX GRANTED PDU with the transmission
grant dement set to "transmission granted” or "transmission granted to another user”, then the CC shall send a
CONFIGURE request containing the parameter "Switch U-Plane = On" and indicating whether the MAC has
permission to transmit traffic ("Tx grant = true" or "Tx grant = false" respectively). For the other values of the
transmission grant e ement, the U-plane state shall not be changed;

While the CC has permission to transmit, it shall ignore group addressed D-TX GRANTED PDUs (see clause
14.5.2.2.1 b)).
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b) Transmission ceased:

When the CC receives a D-TX CEASED PDU or on receipt of a REPORT indication of either successful or
unsuccessful transmission of a U-TX CEASED PDU, the CC shall issue a CONFIGURE request containing the
parameter value "Switch U-Plane = Off".

¢) Temporary pause:

When the CC receives a D-TX WAIT PDU, and if the U-planeis currently switched on for either transmission or
reception, the CC shall issue a CONFIGURE request containing the parameter value " Switch U-plane = Off";

When the CC receives a D-TX CONTINUE PDU then:

- if the continue element is set to "continue" and the MS/L S had permission to transmit traffic at the time of
receipt of the D-TX WAIT PDU, then the CC shall issue a CONFIGURE request containing the parameter
values "Switch U-Plane= On" and "Tx grant = true”;

- if the continue element is set to "continue" and the MS/L S did not have permission to tranamit traffic at thetime
of receipt of the D-TX WAIT PDU, then the CC shall issue a CONFIGURE request containing the parameter
value "Switch U-Plane= On" but containing "Tx grant = false".

If the Continue element is set to "not continue” then the U-plane shall not be switched on.
d) Interruption:

When the CC receives a D-TX INTERRUPT PDU, and if the transmission grant element is set to "transmission granted
to another user”, then the CC shall issue a CONFIGURE request containing the parameter value "Switch U-Plane= On"
but containing "Tx grant = false" to indicate that the MAC should receive traffic. For the other values of the
transmission grant element, the CC shall issue a CONF GURE request containing the parameter value "Switch U-Plane
= Off";

While the CC has permission to transmit, it shall ignore group addressed D-TX INTERRUPT PDUs.
e) Call restoration:

When CC receives a BREAK indication indicating that atemporary break in theradio link has occurred, the CC shall
issue a CONFI GURE request containing the parameter value " Switch U-Plane = Off";

When CC receives a D-CALL-RESTORE PDU indicating that the call has now been restored after atemporary break in
theradio link, and if the transmission grant element is set to "transmission granted" or "transmission granted to another
user", then the CC shall issue a CONFIGURE request containing the parameter value "Switch U-Plane=On" and
indicating whether the MS has permission to transmit traffic ("Tx grant = true” or "Tx grant = false" respectively). For
the other values of the transmission grant element, the U-plane shall not be switched on.

145.2.4.3 Call disconnection phase

When the CC receives a D-RELEASE PDU, or if it receives a REPORT indication of either successful or unsuccessful
tranamission of a U-DISCONNECT PDU, or if it receivesa TNCC-RELEASE request primitive from the user
application indicating that the user wishesto leave the call (without disconnecting the call), then the CC shall issue

a CONFIGURE request to the lower layers containing the parameter value " Switch U-Plane = Off".

14.5.2.5 Void

14.5.2.6 Acknowledged group call procedures

The MS/LS procedures for handling of an acknowledged group call shall be in accordance with the procedures
described for anormal group call in clauses 14.5.2.1 to 14.5.2.4 with the following additions, which for the SwMI side
areinformative.

The SwMI should poll the individuals within the called group on the traffic channd after call set-up.

Itis an operator option defined in the SwMI if the call should proceed immediately by giving the calling user
permission to tranamit before, during or after the called members of the group have been polled on thetraffic channel.
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The SwMI may optionally use one of the following criteriafor giving the calling user permission to transmit:

- the D-SETUP PDU has been sent to the called users and the polling will take place in parallel with the ongoing
cal;

- acertain number of users have responded to the poll;
- al users have been polled.
Asapoll request, all MS/LS shall be prepared to receive a D-INFO PDU during the call from the SwMI.

Upon reception of a D-INFO PDU indicating a poll request the CC entity shall send this information further on to the
user in aTNCC-NOTIFY and send a U-INFO PDU to the SwMI. The U-INFO shall be sent immediately by the CC on
receipt of the poll request, seefigure 34.

As an operator option the SwMI may disconnect the call after a certain time if insufficient number of members are
present, before the permission to transmit is given.

ItisaSwMI option how and when to inform the calling user or any other user theresult of the polling. An MSLS shall,
during the call set-up phase or during an ongoing call, be prepared to receive one or more D-INFO PDU with the
following aternative poll results:

- percentage of responding number of group members;
- number of responding group members;
- list of identities of the responding group members.

The CC shall send the pall result in the D-INFO PDU to the user application in a TNCC NOTIFY indication.

14.5.2.7 Call ownership

The CC states and state transitions described in this clause are defined in clause 14.4.2.

Upon entry to the MO-CALL-SETUP state from the IDLE state, the MS shall assumeitisacall owner.
Upon entry to the MT-CALL-SETUP state from the IDLE gate, the MS shall assumeit isnot a call owner.

Upon entry to the CALL ACTIVE state from the MO-CALL-SETUP state or MT-CALL-SETUP state, the MS shall
assumeit isnot acall owner unlessit transitioned to the CALL ACTIVE state asaresult of receiving a D-CONNECT
PDU with the'Call ownership' eement set to "A call owner".

In any non-IDLE state, if aMSwhich isacall owner receives an individualy addressed or group addressed D-INFO
PDU with the'Call ownership' element set to "Not a call owner", the MS shall no longer be a call owner. In any non-
IDLE state, if aMSwhich isnot acall owner receives an individually addressed or group addressed D-INFO PDU with
the 'Call ownership' element set to "A call owner”, the MS shall become a call owner.

ETSI



171 ETSI EN 300 392-2 V2.3.2 (2001-03)

14.5.3 Traffic channel assignment procedures

14.5.3.1 SwMI related procedures

This clause describes procedures which shall be applicable only to the SwMI. Depending on the traffic case, alternative
methods for traffic channd assignment can be used as presented in table 56.

Table 56: Traffic channel assignment

TRAFFIC CASE

Early traffic
channel
assignment

Medium traffic
channel
assignment

Late traffic
channel
assignment

Message trunked system;
Individual call; Yes Yes Yes
On/Off hook signalling;
Message trunked system;
Individual call; Yes No Yes
Direct set-up signalling;
Transmission trunked system;
Individual call; No No Yes
On/Off hook signalling;
Transmission trunked system;
Individual call; No No Yes
Direct set-up signalling;
Quasi-transmission trunked system;
Individual call; No No Yes
On/Off hook signalling;
Quasi-transmission trunked system;

Individual call; No No Yes
Direct set-up signalling;

Message trunked system; Yes No Yes
Group call;

Transmission trunked system; No No Yes
Group call;

Quasi-transmission trunked system; No No Yes
Group call;

For the called MSs/LSsin agroup call, the traffic channel assignment should always be given along with the D-SETUP
PDU.

The following methods are avail able for assigning atraffic channel to acall:
- Early assignment:

- thetraffic channds are assigned and indicated to the calling and called M S dong with the D-CALL
PROCEEDING and D-SETUP PDUs respectively (contained in the lower layer part of those messages). In
this case the calling MS moves immediately to the traffic channel in anticipation of the call and should
receive CC messages on this channdl;

- Medium assignment:

- thetraffic channdls are assigned and indicated to the calling MS along with the D-ALERT PDU and are
indicated to the called MSin alayer 2 acknowledgement to the called MS U-ALERT PDU. In this case the
calling MS moves to the traffic channel in anticipation of the call and should receive CC messages on this
channdl;

- Late assgnment individual call:

- thetraffic channelsare not assigned until the called MS sends a U-CONNECT PDU. Upon reception of this
PDU the traffic channels may be indicated to the calling and called M S along with the D-CONNECT and
D-CONNECT ACKNOWLEDGE PDUs respectively In this case the calling MS shall remain listening on
the control channd until it istold to move to the traffic channd;
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- Lateassignment group call:

- thetraffic channels are not assigned until appropriate conditions are met. These conditions may be as aresult
of thefinitetime required to | ocate group members, or asaresult of the call being acknowledged. Thetraffic
channd may be indicated to the calling MS along with the D-CONNECT PDU.

NOTE 1: When aMSis said to be sent to atraffic channel in the text above, it meansthat the MSis ordered to go
to an assigned channel. For early and medium assignment, the assigned channd starts asa FACCH until
the MSisingructed to switch the U-plane on. For late assignment, the MS may be instructed to switch
the U-plane on when it moves to the assigned channdl.

NOTE 2: In this edition of the present document, the implications for the M S-related traffic channel assignment
procedures (refer to clause 14.5.3.2) of thetraffic channel assignment type used by the SwMI have not
been fully considered for the 'early’ and 'medium' channel assignment types.

14.5.3.2 MS related procedures

14.5.3.2.1 General procedures

The MAC layer manages radio channel changes as described in clause 23.5.4. It is possible that the MAC layer may
receive conflicting channd allocations when the MS is aready involved in a service and receives a new service
indication. Also, the SwMI may re-allocate radio resources so that concurrent servicesaMSis using are no longer
utilizing resources which are within the capabilities of the MS e.g. sharing the same radio channdl. In those situations,
the MAC layer needs to ask from the higher layers which channel allocation it will follow so that the preferred service
continues or replaces the current service.

The CMCE may receive a 'channd change response required' request with any of the following primitives:
a) MLE-UNITDATA indication:

For this primitive, the channd assignment is associated with a CC PDU; the primitive is derived from alayer 2
TL-DATA indication or TL-UNITDATA indication, refer to clauses 18.3.5.3.1, 20.3.5.1.4, 20.3.5.1.9, 22.2.1.1 and
22212

b) MLE-REPORT indication:

For this primitive, the channd assignment is associated with alayer 2 acknowledgement; the primitive is derived from a
layer 2 TL-DATA confirm, refer to clauses 18.3.5.3.1, 20.3.5.1.4 and 22.2.1.1.

¢) MLE-CONFIGURE indication:

For this primitive, the channd assignment is associated with neither a CC PDU nor alayer 2 acknowledgement; the
primitiveis derived from alayer 2 TL-REPORT indication, refer to clauses 18.3.5.4, 20.3.5.1.9 and 22.3.5.

NOTE 0: Though the SwMI does not have to send a CC PDU with atraffic channel assignment, it isrecommended
that the SwMI sends a CC PDU with any channd assignment not sent with a layer 2 acknowledgement in
order to facilitate routing of the channel assignment to the correct CC instance. It isrecommended that the
SwMI use the D-INFO PDU if it sendsa CC PDU solely for the purpose of associating a channel
assignment with acall.

If a channel change response isrequired the CMCE shall send a MLE-CONFIGURE request primitive with the
"channel change accepted” parameter set to one of the following values (refer to clause 17.3.9):

- accept;
- reject;
- ignore.

NOTE 1: "ignore" isreserved for specific call situations and is not available for other purposes, refer to 14.5.3.2.3.
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The CC will normally immediately return "accept” when it accepts the service, and "reject” when it does not accept the
offered service. The CC may need to return "ignore” in response to a group addressed channd allocation, in which case
the response will be immediate, refer to 14.5.3.2.3 for a description of those scenarios in which "ignore is used. In group
call casethe MS may also ddlay the sending of the MLE-CONFIGURE request for up to time T330. For late traffic
channd assignment, CC shall not reject the channel all ocation whilst accepting the service.

NOTE 2: How CMCE or CC entity knows which of the offered or existing services it will accept/select or how it
negotiates with other network layers or user application to find out the preferred service is outside the
scope of this part of the present document.

NOTE 3: The MAC actionsfor "rgect” and "ignore" are generaly the same except for specific situations, see
clauses 23.5.4.2.3 and 23.5.4.2.4 for details.

NOTE 4: Handling of channd allocations may also be affected by the MS being active in aMM procedure, this
being indicated to CC from MLE viathe MLE-BUSY indication primitive, refer to clause 18.3.5.4. The
exact nature of the interaction between MM/MLE and CC is outside the scope of this part of the present
document but it isrecommended that CC not accept a channd allocation while MM is busy.

14.5.3.2.2  Procedures for acceptance of individually-addressed channel allocation

Asdescribed in clauses 14.5.1.1.1, 14.5.1.1.3 and 14.5.6.5.3, it is optional whether the MS accepts an incoming
individual call. Therefore, when the MAC receives a channel alocation addressed to it, it refers to the higher layers for
instruction about whether to accept the channel alocation.

The lower layersindicate that instruction isrequired by setting the "channel change response required” parameter to
"trug". This parameter is passed (viaLLC, MLE and PC) to CC along with the PDU. If the CC decides to accept the
channel allocation then it shall return a CONFIGURE request primitive with the parameter "channd change accepted”
st to "accept”. The CC may also decide to reject a channel allocation in which case CC shall use "channel change
accepted” parameter value "reject”. The CC shall decide whether to accept or reject a channd allocation by applying the
following rules:

- if the PDU reatesto an ongoing call (i.e. if the call identifier in thereceived PDU is the call identifier of any
current call that the MSisactive in) and if the CC obeys the received PDU then the CC shall accept the channd
change;

- if the PDU rdates to an ongoing call and if the CC does not obey the received PDU then the CC shall reject the
channel change;

- if the PDU reatesto anew service and if the CC obeys the received PDU then the CC shall accept the channel
change;

- if the PDU relatesto anew service and if the CC does not obey the received PDU then the CC shall rgject the
channd change.

NOTE: The"ignore" valueisnot used as aresponse to any individually addressed channel alocation.

14.5.3.2.3 Procedures for acceptance of group-addressed channel allocation

Asdescribed in clause 14.5.2.1.1, it is optional whether the MS accepts an incoming group call. Therefore, when the
MAC receives a channd alocation addressed to a group that the MS belongs to, it refers to the higher layers for
instruction about whether to accept the channel allocation.

The lower layers indicate that instruction isrequired by setting the "channel change response required” parameter to
"trug". This parameter is passed (viaLLC, MLE and PC) to CC along with the PDU. If the CC decides to accept the
channd allocation then it shall return a CONFIGURE request primitive with the parameter "channd change accepted”
St to "accept”. The CC may also decide to reject a channel allocation in which case CC shall use "channel change
accepted” parameter value "reject”. The CC shall decide whether to accept, reject or in specific cases ignore a channel
allocation by applying the following rules:

- if the PDU isagroup addressed D-SETUP PDU then:

- if theMSisnot currently attempting to call this group then the CC shall accept the channd change if the user
application accepts theincoming call using TNCC-SETUP responsg, refer to 14.5.2.1.1 and 14.5.2.1.3 for
other actions,
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if the MSisnot currently attempting to call this group then the CC shall reject the channd change if the user
application rejects the incoming call using TNCC-RELEA SE request;

if the MSis currently attempting to call this group, and has not received a REPORT indication of successful
transmission of the U-SETUP PDU from the lower layers, then:

- ifitisreguesting a"basic service information" compatible with that in the D-SETUP PDU then it shall
send a CANCEL request primitive to the lower layers to stop transmission of the U-SETUP PDU then:

- if cancellation is successful, the MS shall accept the channd change;

- if cancdllation is unsuccessful, the MS shall ignore the channel change and shall wait on the current
channd for further signalling: a D-CALL PROCEEDING and/or D-CONNECT PDU (and/or D-
RELEASE PDU).

- ifitisrequesting a"basic service information” not compatible with that in the D-SETUP PDU then it
shall accept the channel changeif the user application accepts the incoming call using TNCC-SETUP
response, refer to 14.5.2.1.3 for other actions;

- ifitisreguesting a"basic service information” not compatible with that in the D-SETUP PDU then it
shall rgject the channel changeif the user application rejects the incoming call ussing TNCC-RELEASE
request.

if the MSisattempting to call this group and has received a REPORT indication of successful transmission
of the U-SETUP PDU by the LLC but not yet received a call identifier then it shall ignore the channel change
and shall wait on the current channel for further signalling: a D-CALL PROCEEDING and/or D-CONNECT
PDU (and/or D-RELEASE PDU);

if the MSisattempting to call thisgroup and hasreceived D-CALL PROCEEDING PDU and the call
identifier in the D-SETUP PDU is the same as the call identifier in the D-CALL PROCEEDING PDU and
the calling party addressin the D-SETUP PDU does not contain the MS's own address then the CC shall
accept the channd change;

if the MSisattempting to call this group and hasreceived D-CALL PROCEEDING PDU and the call
identifier in the D-SETUP PDU is the same asthe call identifier in the D-CALL PROCEEDING PDU and
the calling party addressin the D-SETUP PDU contains the MS's own address then the CC shall ignore the
channd change.

if the PDU relates to an ongoing call (i.e. if the call identifier in thereceived PDU is the call identifier of any
current call that the MSisactive in) and if the CC obeys the received PDU then the CC shall accept the channd
change;

if the PDU relates to an ongoing call and if the CC does not obey the received PDU then:

if the MSis tranamitting traffic and the PDU isagroup addressed D-TX GRANTED or D-TX INTERRUPT
PDU then the CC shal ignore the channel change;

in all other cases the CC shall rgect the channd change.
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14.5.4 SS procedures

SS sub-entity rb route
- I

C ROUTER )

SS1 SS2 SS3 SS4) ____________ (SSnn)

C ROUTER )

re_route

Figure 40: Internal view of SS sub-entity

Figure 40 shows the interna architecture of the SS sub-entity. The user application shall communicate with SS entities
viathe rb-route, when the information of the requested service is not incorporated into TNCC-SAP service primitives,
see clauses 11 and 12. All messagesto and from PC shall be communicated over there-route. When a SS messageis
received from the peer entity, it shall be passed viathe SSrouter to the appropriate SS entity.

Each individual SS entity shall receive and send call related SS messages as facility elementsin CC PDUS, or if no
other call rdated PDU isavailable, in a U/D-INFO PDU. The call identifier element shall link the SS facility element to
therelated call.

If the SS messageis not related to any existing call, it shall be conveyed as afacility eement in aU/D-FACILITY
PDU.

Some SS messages may be sent or received at any stage of acall, after the call during SS-CC retention time and when
no call exigs.

14.5.5 SDS procedures

The SDS procedures handled by the SDS sub-entity shall be applicable for the MS/LS sde. The proceduresrelating to
the SwMI are outside the scope of the present document.

In the SDS protocol thereisno relationship defined between SDS messages using different transmission directions and
the SDS sub-entity shall be able to handle colliding messages, e.g. shall receive messages to be sent to the peer entity
and shall ddliver received messages from the peer entity at the sametime.

14.55.1 Incoming short data message

On reception of D-STATUS or D-SDS-DATA PDUs the SDS sub-entity shall inform the user application with a
TNSDS-STATUS indication primitive containing the pre-coded status or with a TNSDS-UNITDATA indication
primitive containing user defined data, respectively.

1455.2 Outgoing short data messages

A user application initiates the SDS message transfer by issuing either a TNSDS-STATUS request primitive or a
TNSDS-UNITDATA request primitive. The SDS sub-entity shall select an appropriate PDU priority based on the
requested access priority value as described in clause 14.5.6.2.

Upon reception of a TNSDS-STATUS or aTNSDS-UNITDATA request primitive the SDS sub-entity shall send the
corresponding U-STATUS or U-SDS-DATA PDU respectively.

The SDS sub-entity shall not accept further short data request primitives from the user application before a REPORT
indication indicating successful transmission of the PDU has been received. Thereceived report shall be forwarded to
the user application in a TNSDS-REPORT indication.
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If the SDS entity receives a REPORT indication informing that the PDU transmission was unsuccessful, the SDS sub-
entity shall inform the user application using a TNSDS-REPORT indication with parameter "failure” and the SDS sub-
entity may continue to accept new SDS service requests.

14.5.6 PC procedures

This clause contains various protocol elements which are common to one or more sub-entities within the CMCE. The
description does not define or limit implementations to be inside the PC sub-entity.

145.6.1 Access to the communication resources

When the MS or LS is powered up dl the CMCE sub-entities except the PC sub-entity shall sart in sate IDLE. The PC
sub-entity shall start in state CLOSED. When the PC sub-entity receives a MLE-OPEN indication, the PC sub-entity
shall change state to OPEN and inform other sub-entities with an OPEN indication. When the PC isin state CLOSED
the other sub-entities shall not send any PDUs. When the PC receives a MLE-CLOSE indication, the PC sub-entity
shall change state to CLOSED and shall inform the other sub-entities with a CLOSE indication primitive.

Primitives MLE-BREAK indication, REOPEN indication, RESTORE confirm and RESUME indication shall not
change the gate of the PC, but PC shall pass those to other sub-entities as defined in clause 14.2.6.
14.5.6.2 Access priority handling

When any CMCE sub-entity receives an access priority valuein a TNCC, TNSS or TNSDS primitive, the sub-entity
shall set the PDU priority value according to the access priority value. If the corresponding PDU priority is not defined
by other means, then the sub-entity shall use default values as defined in table 57.

Table 57: Low/high/emergency PDU priority default values

PDU PDU priority Remark
U-ALERT 2/417 Stealing repeats flag not set
U-CALL-RESTORE 5 Stealing repeats flag not set
U-CONNECT 21417 Stealing repeats flag not set
U-DISCONNECT 6 Immediate stealing and Stealing repeats flag set
U-INFO 2/417 Stealing repeats flag not set
U-RELEASE 6 Stealing repeats flag not set
U-SETUP 0/417 Stealing repeats flag not set
U-STATUS 1/4/7 Stealing repeats flag not set
U-SDS DATA 1/4/7 Stealing repeats flag not set
U-TX-CEASED 6 Immediate stealing and Stealing repeats flag set
U-TX-DEMAND 2/417 Stealing repeats flag not set

For PDUs other than U-TX CEASED and U-DISCONNECT, the CC sub-entity shall set the stealing permission
parameter according to the following rules:

- if "traffic stealing = stedl traffic” and "access priority = emergency” in the service access primitive, the stealing
permission parameter shall be set to "steal immediately";

- if "traffic stealing = stedl traffic" and access priority is not equal to "emergency” in the service access primitive,
the stealing permission parameter shall be set to "steal when convenient”;

- otherwise the stealing permission parameter shall be set to "stealing not required”.
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145.6.2.1 Cancel
The cancd procedures may beimplemented in an MS and if used the following shall apply:

- the MLE-CANCEL request can minimizetherisk of adding extraload to the air interface, e.g. when a user
application requests a call set-up and the request is buffered by the lower layers waiting for allowance to make a
random access attempt, which in the case of alow priority call and high system load can take a considerable
amount of time. If the user application, during this waiting period, changes its decision and wants to disconnect
the call, the application shall send a TNCC-RELEASE request to the CC sub-entity. The CC sub-entity shall
know the status of the transmission from the REPORT indicationsreceived from the lower layers;

- when any sub-entity wishes to stop transmission of a PDU it may use cancd procedure with the limitations
defined below. The cancel process shall be controlled by REPORT indications from lower layers;

- incoming MLE-REPORT indications should indicate the following events:

- aPDU has been stored by the DLL ready for transmission. At this stage the transmission may be cancelled
using a CANCEL request and no information will be sent over the air interface;

- thefirg transmission of whole PDU. The BS may have received the PDU, but MS hasnot yet received an
acknowledgement. At this stage the layer 2 process may be stopped using a CANCEL request, but the
sending sub-entity cannot rely on the cancellation and may recei ve a response to the sent PDU;

- thetransfer of a PDU hasfailed in layer 2. Cancellation isno longer possible, but the BS may have received
the PDU correctly and the sending sub-entity may receive aresponse to the sent PDU;

- aPDU has been successfully transmitted by layer 2. Cancellation isno longer possible.

14.5.6.3 CMCE PDU exchange

The PC shall forward PDUs from the other CMCE sub-entitiesto MLE usinga MLE-UNITDATA request primitive
without modifying any parameters supplied with the PDU. However the U-CALL RESTORE PDU shall usea
MLE-RESTORE request ingtead of the MLE-UNITDATA request.

The PC shall forward the SDU contained in areceived MLE-UNITDATA indication primitive to the corresponding
sub-entity as defined by the PDU type element without modifying any parameters. The D-CALL RESTORE PDU
should be received in a MLE-RESTORE confirm primitive instead of the MLE-UNITDATA indication.

145.6.3.1 Choice of layer 2 service
When sending the following PDUSs, the layer 2 service parameter shall be set to "acknowledged response”:
- U-ALERT PDU,;
- U-CONNECT PDU for direct call set-up;
- U-DISCONNECT PDU when sent asaresponseto a D-SETUP PDU;
- U-RELEASE.

For other uplink PDUs, the PC should set the layer 2 service parameter to "acknowledged request”.

145.6.4 Control information exchange
CMCE sub-entities exchange local control information with the PC using service primitives.

The PC shall forward service primitives from other CMCE sub-entities to the MLE using MLE service primitives as
defined in clause 17.3.4 without any modification of the parameters.

The PC shall forward service primitives from MLE, as defined in clause 17.3.4 to the relevant sub-entity or sub-entities
without any modification of parameters.

The primitive names and parameters between the PC and the other sub-entities are same as the primitive names at the
MLE-SAP except that the "MLE-" isnot present.
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The CC protocol cannot support overlapping cal set-up signalling within the window where the CC awaits a call
identifier from the SwMI after a U-SETUP PDU isissued. A method to prevent concurrent call set-up attempt during
the window is described asfollows:

- whenaCC instanceinitiates a call set-up, it shall inform PC that a call set-up has been initiated, and the PC shall
inform other CC instances that currently no more call set-up attempts are possible;

- when the CC ingtance either receives a call identifier for the new call or discardsthe call set-up, it shall inform
completion of call set-up to the PC, and the PC shall forward that information to the other CC instances.

This method enables correct mapping between the call identifier and the appropriate CC instance.
14.5.6.5 PC protocol error conditions

145.6.5.1 PDU Type error

When a PDU isreceived with a PDU type not recognizable, the MS may, if the PDU isindividually addressed, send a
CMCE FUNCTION NOT SUPPORTED PDU, refer to clause 14.7.3.2. The MS shall ignore the unrecognisable PDU.

If the MS receives an individually addressed CMCE PDU with a valid PDU type but some unrecognized element or
element values prevent the M S from interpreting the PDU correctly, the MS may send a CMCE FUNCTION NOT
SUPPORTED PDU.

The behaviour of the requesting party when receiving a CMCE FUNCTION NOT SUPPORTED PDU is outside the
scope of the present document.

145.6.5.2 Invalid call identifier

If aMSreceives any individually addressed down link PDU except D-SETUP and D-RELEA SE specifying a call
identifier element which isnot recognized asrelating to a call for which acall identifier exists, the PC shall send a
U-DISCONNECT PDU with the received invalid call identifier and with the cause "Invalid call identifier”.

In dl other cases, no action shall be taken by PC.

14.5.6.5.3 MS busy

If the MS isengaged in another service or services e.g. circuit mode call or packet data service, and cannot support
more concurrent calls and the user application, when it receives an individually addressed D-SETUP PDU, does not
release any calls and does not regject the incoming call (refer to clause 14.5.1.1.5), the MS shall send a
U-DISCONNECT PDU back to the SwMI with cause "Called party busy".

14.5.6a Subscriber class

Where the CMCE receives a MLE-INFO indication which indicates that the subscriber class associated with the ITSI is
not valid on acell the CMCE shall filter service requests until the subscriber class becomesvalid, or anew cdl is
selected where the subscriber classisvalid, this being indicated from MLE to CMCE viathe MLE-INFO indication
primitive. In addition, the CMCE shall only generate PDUs which relate to existing circuit mode calls. The CMCE shall
not generate PDUs relating to new calls, unless they have amessage priority of 7, indicating an emergency call. If an
MS subscriber classis not supported by the current serving cell, the MS shall only be allowed to register on that cell,
initiate emergency calls or signalling, and receive incoming calls/signalling on that cell.
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Protocol timers
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Table 58 liststhe protocol timers and the information associated with them.

Table 58: Timers

Timer |Timer Value| Call State Cause for Start Normally terminated [ Action when I/IC | OIG
No. timer Expires | Side | Side
T301 Max. 30 MT-CALL- |On the sending of U- |On receipt of Disconnect as M -
note 1 |Seconds Set-up Connect, D-Connect Ack, specified in
On receipt of D-Disconnect, clause
D-INFO D-Release, 14.5.1.3.4 @)
Report (failed) ind
T302 Max. 60 MO-CALL- |On receipt of D-Call  |On receipt of Disconnect as - M
note 2 |seconds Set-up Proceeding, D-Connect, specified in
D-Alert or D-INFO D-Set-up, clauses
D-Disconnect, 14.5.1.3.4 b) and
D-Release, 14.5.2.35a)
Report (failed) ind
T303 |60 seconds [MO-CALL- |On the sending of U- |On receipt of Disconnect as - M
Set-up SETUP D-Call Proceeding, specified in
D-Alert, clauses
D-Connect, 14.5.1.3.4 c) and
D-Release, 14.5.2.3.5b)
Report (failed) ind
On transmission of U-
Disconnect
T306 Min 4 sec Break On sending of U- On receipt of Disconnect as M M
Max 6 sec CALL-Restore (Pt - Pt [D-Call-Restore, specified in
calls only) Reopen ind clause
14.5.1.3.4 €)
T307 Min 6 sec Break On sending of U- Receipt of Disconnect as M M
Max 8 sec CALL-Restore (Pt- |D-Call-Restore, specified in
MtPt calls only) Reopen ind clause 14.5.2.3.5
)
T308 Max. 10 sec [Any State |On transmission of Receipt of Disconnect as M M
note 3 U-Disconnect D-Release, specified in
Report (failed) ind clauses
14.5.1.3.4 f) and
14.5.2.3.5 d)
T310 Min 5 sec Call Active |On receipt of On receipt of Disconnect as M M
note 4 |No Max. D-Connect, D-Release, specified in
See note D-Connect- D-TX-Wait, clauses
Acknowledge, Report (failed) ind 14.5.1.3.4 g) and
D-TX-Continue, On transmission 145.2.35¢)
D-SETUP (Pt to MtPt |of U-Disconnect,
calls only), U-Release
D-INFO,
D-Call-Restore
T311 Max. 300 sec|Call Active |On receipt of On transmission Forced Ceased M M
TX D-TX-Granted of U-TX Ceased, Transmission.
(transmit), U-Disconnect Transmission of
D-TX-Continue On receipt of U-TX Ceased
(continue) D-TX Interrupt, D-
note 5, Release,
D-Connect (transmit), [D-TX-Wait,
D-Connect Ack D-TX-Continue (not
(transmit) continue),
Report (failed) ind
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Timer |Timer Value| Call State Cause for Start Normally terminated [ Action when I/IC | OIG
No. timer Expires | Side | Side
T330 10 sec MT-CALL- |On receipt of a On sending CC cannolonger| M -
Set-up channel change corresponding accept the
response required set [channel change channel change
to "yes" accepted set to any
value
NOTE 1: This timer is started with a fixed duration of 30 seconds on the sending of U-Connect; the
timer may be started again on receipt of D-INFO (with the duration specified in the D-INFO).
NOTE 2: This timer may be started again during the call on receipt of D-INFO.
NOTE 3: This timer may have 0 (zero) duration in which case the MS does not wait for D-RELEASE after having
sent U-DISCONNECT..
NOTE 4: This timer may be started again during the call on receipt of D-INFO or D-Call Restore.
NOTE 5: The timer is started as a result of receiving D-TX-Continue (continue) only if the MS had transmit
permission when it received D-TX-Wait.
14.7  PDU descriptions

The PDUs detailed within this clause shall be visible at the Um reference point.

Refer to annex E for PDU encoding rules and exampl es.

Table 59: Void

Various supplementary services use the notification information element in some PDUS, refer to EN 300 392-9 [12].

The information contained in the following PDU description tables corresponds to the following key:

Length:
Type:

Owner:
C/OIM:

Remark:

length of the dement in bits;

element type (1, 2, or 3) as defined above;
sub-entity responsible for (or owner of) the e ement data;
conditional/optional/mandatory information in the PDU;

comment.
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14.7.1.1 D-ALERT

Message: D-ALERT
Response to: U-SETUP
Response expected: -

Short description:
the connecting party has been alerted.

Table 60: D-ALERT PDU contents
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This PDU shall be an information to the originating MS/LS that the call isproceeding and

Information element Length Type Owner C/O/M Remark

PDU Type 5 1 CC M

Call identifier 14 1 CC M

Call time-out, set-up phase 3 1 CC M

Reserved 1 1 CcC M note 1

Simplex/duplex selection 1 1 CC M

Call queued 1 1 CcC M

Basic service information 8 2 CcC ®) note 2

Notification indicator 6 2 SS O

Facility 3 SS O

Proprietary 3 - (©)

NOTE 1: This information element is not used in this edition of the present document and its value shall be set to
"1" (equivalent to "Hook on/Hook off signalling” for backwards compatibility with edition 1 of the present
document - refer to table 110).

NOTE 2: If different from requested.

14.7.1.2 D-CALL PROCEEDING

Message: D-CALL PROCEEDING

Response to: U-SETUP

Response expected: -

Short description:
indicating that the call is proceeding.

This PDU shall be the acknowledgement from the infrastructure to call set-up

request

Table 61: D-CALL PROCEEDING PDU contents

Information element Length Type Owner C/O/M Remark

PDU Type 5 1 CC M

Call identifier 14 1 CC M

Call time-out, set-up phase 3 1 CC M

Hook method selection 1 1 CC M
Simplex/duplex selection 1 1 CC M

Basic service information 8 2 CC 0] note
Call status 3 2 CC (6]
Notification indicator 6 2 SS (6]

Facility 3 SS (6]
Proprietary 3 - (6]

NOTE: If different from requested.
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14.7.1.3 D-CALL RESTORE
Message: D-CALL RESTORE
Response to: U-CALL RESTORE
Response expected: -

Short description:
of thecall.
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This PDU shall indicate to the MS/L S that a call has been restored after atemporary break

Table 62: D-CALL RESTORE PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M
Transmission grant 2 1 CC M
Transmission request permission 1 1 CC M
Reset call time-out timer (T310) 1 1 CC M
New call identifier 14 2 CC O
Call time-out 4 2 CC O
Call status 3 2 CC O
Modify 9 2 CcC O
Notification indicator 6 2 SS ®)
Facility 3 SS O
Temporary address 3 CC 6]
DM-MS address 3 CC 6]
Proprietary 3 - (©)
14.7.1.4 D-CONNECT
Message: D-CONNECT
Response to: U-SETUP
Response expected: -
Short description: This PDU shall be the order to the calling MSLS to through-connect.
Table 63: D-CONNECT PDU contents
Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CcC M
Call identifier 14 1 CcC M
Call time-out 4 1 CcC M
Hook method selection 1 1 CcC M
Simplex/duplex selection 1 1 CcC M
Transmission grant 2 1 CcC M
Transmission request permission 1 1 CcC M
Call ownership 1 1 CcC M
Call priority 4 2 CcC (0]
Basic service information 8 2 CcC (0] note
Temporary address 24 2 CcC (0]
Notification indicator 6 2 SS (0]
Facility 3 SS (0]
Proprietary 3 - (6]
NOTE: If different from requested.
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Message: D-CON
Response to: U-CON
Response expected: -

Short description:
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ACKNOWLEDGE
NECT ACKNOWLEDGE
NECT
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This PDU shall be the order to the called MS/LS to through-connect.

Table 64: D-CONNECT ACKNOWLEDGE PDU contents

Information element Length Type Owner C/O/M Remark

PDU Type 5 1 CC M

Call identifier 14 1 CC M

Call time-out 4 1 CC M

Transmission grant 2 1 CC M

Transmission request permission 1 1 CC M

Notification indicator 6 2 SS O

Facility 3 SS O

Proprietary 3 - O
14.7.1.6 D-DISCONNECT

Message: D-DISCONNECT

Response to: -

Response expected: U-RELEASE

Short description:
MS/LS.

This PDU shall be the disconnect request message sent from the infrastructure to the

Table 65: D-DISCONNECT PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 cC M
Disconnect cause 5 1 cC M
Notification indicator 6 2 SS (0]
Facility 3 SS (6]
Proprietary 3 - (6]
14.7.1.7 D-FACILITY
Message: D-FACILITY
Response to: -
Response expected: -
Short description: This PDU shall be used to send call unrelated SS information.
Table 66: D-FACILITY PDU contents
Information element Length Type Owner C/O/M Remark
PDU Type 5 1 SS M note
NOTE: Contents of this PDU shall be defined by SS protocols.
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14.7.1.8 D-INFO

Message: D-INFO
Response to: -
Response expected: -

Short description:

184

Table 67: D-INFO PDU contents
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This PDU shdll be the general information message to the MS/LS.

Information element Length Type Oowner C/O/M Remark
PDU Type 5 1 CC M
Call identifier 14 1 CC M note 1
Reset call time-out timer (T310) 1 1 CC M
Poll request 1 1 CcC M note 2
New call identifier 14 2 CC ®)
Call time-out 4 2 CC O
Call time-out set-up phase (T301, T302) 3 2 CC (6]
Call ownership 1 2 CC 0]
Modify 9 2 CC O
Call status 3 2 CC O
Temporary address 24 2 CcC (6]
Notification indicator 6 2 SS O
Poll response percentage 6 2 CcC ®) note 3
Poll response number 6 2 CcC ®) note 3
DTMF 3 CC O
Facility 3 SS O
Poll response addresses 3 CcC ®) note 3
Proprietary 3 - (6]
NOTE 1: If the message is sent connectionless the call identifier shall be the dummy call identifier.
NOTE 2: Shall be valid for acknowledged group call only. For other types of calls it shall be set = 0.
NOTE 3: Shall be valid for acknowledged group call only.

14.7.1.9 D-RELEASE
Message: D-RELEASE
Response to: -/U-DISCONNECT
Response expected: -

Short description:

connection has been released.

Table 68: D-RELEASE PDU contents

This PDU shdl be amessage from the infrastructure to the MS/L S to inform that the

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CC M
Call identifier 14 1 CC M
Disconnect cause 5 1 CC M
Notification indicator 6 2 SS (6]
Facility 3 SS (6]
Proprietary 3 - (6]
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14.7.1.10 D-SDS-DATA
Message: D-SDS-DATA
Response to: -
Response expected: -

Short description:

Table 69: D-SDS-DATA PDU contents
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This PDU shall be for receiving user defined SDS data.

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 SDS M
Calling party type identifier 2 1 SDS M
Calling party address SSI 24 SDS C note 1
Calling party extension 24 SDS C note 1
Short data type identifier 2 1 SDS M
User defined data-1 16 SDS C note 2
User defined data-2 32 SDS C note 2
User defined data-3 64 SDS C note 2
Length indicator 11 SDS C note 2
User defined data-4 SDS C note 2
External subscriber number 3 SDS O
DM-MS address 3 CcC O
NOTE 1: Shall be conditional on the value of Calling Party Type Identifier (CPTI):

CPTI =1, Calling Party SSI;

CPTI = 2; Calling Party SSI + Calling Party Extension.
NOTE 2: Shall be conditional on the value of Short Data Type Identifier (SDTI):

SDTI = 0; User Defined Data-1;

SDTI = 1; User Defined Data-2;

SDTI = 2; User Defined Data-3;

SDTI = 3; Length Indicator + User Defined Data-4.

14.7.1.11 D-STATUS
Message: D-STATUS
Response to: -
Response expected: -
Short description: ThisPDU shdl be the PDU for receiving a pre-coded status message.
Table 70: D-STATUS PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 SDS M
Calling party type identifier 2 1 SDS M
Calling party address SSI 24 SDS C note
Calling party extension 24 SDS C note
Pre-coded status 16 1 SDS M
External subscriber number 3 SDS (©)
DM-MS address 3 CC (6]
NOTE: Shall be conditional on the value of Calling Party Type Identifier (CPTI):

CPTI = 1; Calling Party SSI;

CPTI = 2; Calling Party SSI + Calling Party Extension.
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14.7.1.12 D-SETUP
Message: D-SETUP
Response to: -
Response expected: U-ALERT/U-CONNECT/-
Short description: This PDU shall be the call set-up message sent to the called MS/LS.

Table 71: D-SETUP PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M
Call time-out 4 1 CC M
Hook method selection 1 1 CcC M
Simplex/duplex selection 1 1 CC M
Basic service information 8 1 CC M
Transmission grant 2 1 CC M
Transmission request permission 1 1 CC M
Call priority 4 1 SS M note 1
Notification indicator 6 2 SS ®)
Temporary address 24 2 CcC (6]
Calling party type identifier 2 2 CC ®) note 2
Calling party address SSI 24 CC C note 3
Calling party extension 24 CC C note 3
External subscriber number 3 CC O
Facility 3 SS O
DM-MS address 3 CC ®)
Proprietary 3 - (0]
NOTE 1: This information element is used by SS-PC, refer to ETS 300 392-12-10 [43] and SS-PPC and
ETS 300 392-12-16 [44]
NOTE 2: For resolution of possible Facility (Talking Party Identifier) / Calling party identifier conflicts, refer to
ETS 300 392-12-3 [17] clause 5.2.1.5 and ETS 300 392-12-1 [16] clause ??.
NOTE 3: Shall be conditional on the value of Calling Party Type Identifier (CPTI):
CPTI = 1; Calling Party SSI;
CPTI = 2; Calling Party SSI + Calling Party Extension.

14.7.1.13 D-TX CEASED

Message: D-TX CEASED

Response to: U-TX CEASED

Response expected: -

Short description: 'rl]'hisC;DSgdshall be the PDU from the SwMI to al MSLS within a call that atransmission
as :

Table 72: D-TX CEASED PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CC M
Call identifier 14 1 CC M
Transmission request permission 1 1 CC M
Notification indicator 6 2 SS O
Facility 3 SS (0]
DM-MS address 3 CC O
Proprietary 3 - (6]
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14.7.1.14  D-TX CONTINUE

Message: D-TX CONTINUE

Response to: -

Response expected: -

Short description: This PDU shdl be the information from the SwMI to the MSLS that theinterruption  of
the call has ceased.

Table 73: D-TX CONTINUE PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CcC M
Call identifier 14 1 CC M
Continue 1 1 CC M
Transmission request permission 1 1 CC M
Notification indicator 6 2 SS ®)
Facility 3 SS O
DM-MS address 3 CcC O
Proprietary 3 - ®)
14.7.1.15 D-TX GRANTED
Message: D-TX GRANTED
Response to: U-TX DEMAND
Response expected: -
Short description: ThisPDU shdl inform the MS/LS concerned with a call that permission to transmit has

been granted by the SwMI to aMS/LS, and to inform that MS/L S that it has been granted
permission to transmit. This PDU shall also inform aMS/LSthat its request to transmit has
been rejected or queued.

Table 74: D-TX GRANTED PDU contents

Information element Length Type Owner C/O/IM Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M
Transmission grant 2 1 CC M
Transmission request permission 1 1 CC M
Encryption control 1 1 CC M
Reserved 1 1 CcC M note 1
Notification indicator 6 2 SS O
Transmitting party type identifier 2 2 CC (6]
Transmitting party address SSI 24 CC C note 2
Transmitting party extension 24 CC C note 2
External subscriber number 3 CC O
Facility 3 SS (6]
DM-MS address 3 CC O
Proprietary 3 - 0
NOTE 1: This information element is not used in this version of the standard and its value shall be set to "0".
NOTE 2: Shall be conditional on the value of Transmitting Party Type Identifier (TPTI):
TPTI = 1; Transmitting Party SSI;
TPTI = 2; Transmitting Party SSI + Transmitting Party Extension.
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14.7.1.16 D-TX INTERRUPT
Message: D-TX INTERRUPT
Response to: -
Response expected: -

Short description:

been withdrawn.
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This PDU shall be a message from the SwMI indicating that a permission to transmit has

Table 75: D-TX INTERRUPT PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CC M
Call identifier 14 1 CC M
Transmission grant 2 1 CC M
Transmission request permission 1 1 CC M
Encryption control 1 1 CcC M
Reserved 1 1 CcC M note 1
Notification indicator 6 2 SS ®)
Transmitting party type identifier 2 2 CC O
Transmitting party address SSI 24 CC C note 2
Transmitting party extension 24 CC C note 2
External subscriber number 3 CcC O
Facility 3 SS 0]
DM-MS address 3 CcC ®)
Proprietary 3 - (©)
NOTE 1: This information element is not used in this version of the standard and its value shall be set to "0".
NOTE 2: Shall be conditional on the value of Transmitting Party Type Identifier (TPTI):

TPTI = 1; Transmitting Party SSI;

TPTI = 2; Transmitting Party SSI + Transmitting Party Extension.

14.7.1.17 D-TX WAIT

Message: D-TX WAIT
Response to: U-TX DEMAND
Response expected: -

Short description:

Table 76: D-TX WAIT PDU contents

This PDU shall be a message from the SwMI that the call is being interrupted.

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CC M
Call identifier 14 1 CC M
Transmission request permission 1 1 CC M
Notification indicator 6 2 SS O
Facility 3 SS (6]
DM-MS address 3 CcC O
Proprietary 3 - (6]
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14.7.2 PDU description tables - uplink

14.7.2.1 U-ALERT
Message: U-ALERT
Response to: D-SETUP
Response expected: -

Short description:
alerted.

Table 77: U-ALERT PDU contents
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This PDU shall be a acknowledgement from the called MS/LS that the called user has been

Information element Length Type Oowner C/O/IM Remark

PDU Type 5 1 CC M

Call identifier 14 1 CcC M

Reserved 1 1 CcC M note

Simplex/duplex selection 1 1 CcC M

Basic service information 8 2 CC O

Facility 3 SS O

Proprietary 3 - ®)

NOTE: This information element is not used in this edition of the present document and its value shall be set to
"1" (equivalent to "Hook on/Hook off signalling” for backwards compatibility with edition 1 of the present
document - refer to table 110).

14.7.2.2 U-CALL RESTORE

Message: U-CALL RESTORE

Response to: -

Response expected: D-CALL RESTORE

Short description:

temporary break of the call.

This PDU shall be the order from the MS/LS for restoration of a specific call after a

Table 78: U-CALL RESTORE PDU contents

Information element Length Type Owner C/O/M Remark

PDU Type 5 1 cC M

Call identifier 14 1 CC M

Request to transmit/send data 1 1 CC M

Other party type identifier 2 1 CC M

Other party short number address 8 CC C note 1 and note 2
Other party SSI 24 CC C note 1

Other party extension 24 CC C note 1

Basic service information 8 2 CcC M note 3

Facility 3 SS (6]

DM-MS address 3 CcC O

Proprietary 3 - (0]

CPTI = 0; Called Party SNA,;
CPTI = 1; Called Party SSI;

CPTI = 2; Called Party SSI + Called Party Extension.
NOTE 2: A use of SNA in call restoration is strongly discouraged as all other call maintenance signalling uses
SSI and the SS-SNA may not be supported in all networks.
NOTE 3: Although the coding of this information element is of type 2 the element is mandatory. The information
element informs the new cell of the basic service of the current call in progress.

NOTE 1: Shall be conditional on the value of Called Party Type Identifier (CPTI):
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14.7.2.3 U-CONNECT
Message: U-CONNECT
Response to: D-SETUP
Response expected: D-CONNECT ACKNOWLEDGE-

Short description:
through-connection.

This PDU shall be the acknowledgement to the SwMI that the called MS/LS isready

Table 79: U-CONNECT PDU contents

ETSI EN 300 392-2 V2.3.2 (2001-03)

for

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CcC M
Call identifier 14 1 CC M
Hook method selection 1 1 CC M
Simplex/duplex selection 1 1 CC M
Basic service information 8 2 CC ®)
Facility 3 SS O
Proprietary 3 - O
14.7.2.4 U-DISCONNECT
Message: U-DISCONNECT
Response to: -
Response expected: D-DISCONNECT/D-RELEASE
Short description: This PDU shdll be the MS/LS request to the SwMI to disconnect a call.
Table 80: U-DISCONNECT PDU contents
Information element Length Type Owner C/O/M Remark
PDU Type 5 1 CcC M
Call identifier 14 1 CC M
Disconnect cause 5 1 CC M
Facility 3 SS (6]
Proprietary 3 - (6]
14.7.2.5 U-FACILITY
Message: U-FACILITY
Response to: -
Response expected: -
Short description: This PDU shall be used to send call unrelated SS information.
Table 81: U-FACILITY PDU contents
Information element Length Type Owner C/O/M Remark
PDU Type 5 1 SS M note
NOTE: Contents of this PDU shall be defined by SS protocols.
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14.7.2.6 U-INFO

Message: U-INFO
Response to: -
Response expected: -

Short description:

191

Table 82: U-INFO PDU contents
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This PDU shdl be the general information message from the MS/LS.

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M note 1
Poll response 1 1 CC M note 2
Modify 9 2 CcC O
DTMF 3 CC O
Facility 3 SS ®)
Proprietary 3 - O
NOTE 1: If the message is sent connectionless then the call identifier shall be equal to the dummy call identifier.
NOTE 2: Shall be valid for acknowledged group call only. For other types of call it shall be set equal to zero.

14.7.2.7 U-STATUS
Message: U-STATUS
Response to: -
Response expected: -

Short description:

Table 83: U-STATUS PDU contents

This PDU shall be used for sending a pre-coded status message.

Information element Length Type Owner C/O/IM Remark
PDU Type 5 1 SDS M
Area selection 4 1 SS M note 1
Called party type identifier 2 1 SDS M Short/SSI/TSI
Called party short number address 8 SDS C note 2
Called party SSI 24 SDS C note 2
Called party extension 24 SDS C note 2
Pre-coded status 16 1 SDS M
External subscriber number 3 SDS O
DM-MS address 3 CC O
NOTE 1: This information element is used by SS-AS, refer to EN 300 392-12-8 [34].
NOTE 2: Shall be conditional on the value of Called Party Type Identifier (CPTI):
CPTI = 0; Called Party SNA,; refer to ETS 300 392-10-7 [42]
CPTI = 1; Called Party SSI;
CPTI = 2; Called Party SSI + Called Party Extension.
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14.7.2.8 U-SDS-DATA

Message: U-SDS-DATA

Response to: -

Response expected: -

Short description: This PDU shall be for sending user defined SDS data.

Table 84: U-SDS-DATA PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 SDS M
Area selection 4 1 SS M note 1
Called party type identifier 2 1 SDS M Short/SSI/TSI
Called party short number address 8 SDS C note 2
Called party SSI 24 SDS C note 2
Called party extension 24 SDS C note 2
Short data type identifier 2 1 SDS M note 4
User defined data-1 16 SDS C note 3 and note 4
User defined data-2 32 SDS C note 3 and note 4
User defined data-3 64 SDS C note 3 and note 4
Length indicator 11 SDS C note 3
User defined data-4 SDS C note 3 and note 5
External subscriber number 3 SDS 6]
DM-MS address 3 CC 6]

NOTE 1: This information element is used by SS-AS, refer to EN 300 392-12-8 [34].
NOTE 2: Shall be conditional on the value of Called Party Type Identifier (CPTI):

- CPTI =0; Called Party SNA; refer to ETS 300 392-10-7 [42] ;

- CPTI =1, Called Party SSI;

- CPTI = 2; Called Party SSI + Called Party Extension.
NOTE 3: Shall be conditional on the value of Short Data Type Identifier (SDTI):

- SDTI = 0; User Defined Data-1;

- SDTI = 1; User Defined Data-2;

- SDTI = 2; User Defined Data-3;

- SDTI = 3; Length indicator + User Defined Data-4.

NOTE 4 Any combination of address and user defined data type is allowed. However, the intention is to fit
TNSDS-UNITDATA request into one subslot when possible. It is recommended that always the
shortest appropriate user defined data type is used. One subslot signalling is possible by using one of
the following combinations:

- Short Number Address & User Defined Data 1 or 2;
- Short Subscriber Identity & User Defined Data 1.

NOTE 5 The length of user defined data 4 is between 0 and 2 047 bits. However, if the basic link is to be used,
then the longest recommended length of the user defined data 4 is 1 017 bits while using Short
Subscriber Identity and FCS (See clause 23.4.2.1, note 2).
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14.7.2.9 U-RELEASE
Message: U-RELEASE
Response to: D-DISCONNECT
Response expected: -

Short description:

Table 85: U-RELEASE PDU contents
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This PDU shall be the acknowl edgement to a disconnection.

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M
Disconnect cause 5 1 CC M
Facility 3 SS O
Proprietary 3 - ®)
14.7.2.10 U-SETUP
Message: U-SETUP
Response to: -
Response expected: D-CALL PROCEEDING/D-ALERT/D-CONNECT
Short description: This PDU shall be the request for acall set-up fromaMS/LS.
Table 86: U-SETUP PDU contents
Information element Length Type Owner C/O/IM Remark
PDU Type 5 1 cC M
Area selection 4 1 SS M note 1
Hook method selection 1 1 CcC M
Simplex/duplex selection 1 1 CC M
Basic service information 8 1 CC M
Request to transmit/send data 1 1 CC M
Call priority 4 1 SS M note 2
CLIR control 2 1 SS M note 3
Called party type identifier 2 1 CcC M Short/SSI/TSI
Called party short number address 8 CcC C note 4
Called party SSI 24 CC C note 4
Called party extension 24 CC C note 4
External subscriber number 3 CC O
Facility 3 SS (6]
DM-MS address 3 CcC O
Proprietary 3 - (6]
NOTE 1: This information element is used by SS-AS, refer to EN 300 392-12-8 [34].
NOTE 2: This information element is used by SS-PC, refer to ETS 300 392-12-10 [43] and SS-PPC and
ETS 300 392-12-16 [44].
NOTE 3: Refer to ETS 300 392-12-1 [16].
NOTE 4: Shall be conditional on the value of Called Party Type Identifier (CPTI):
- CPTI = 0; Called Party SNA; refer to ETS 300 392-10-7 [42] ;
- CPTI =1, Called Party SSI;
- CPTI = 2; Called Party SSI + Called Party Extension.
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14.7.2.11 U-TX CEASED
Message: U-TX CEASED
Response to: -
Response expected: D-TX CEASED/D-TX GRANTED/D-TX WAIT
Short description: This PDU shall be the message to the SwMI that atransmission has ceased.

Table 87: U-TX CEASED PDU contents

Information element Length Type Owner C/O/M Remark
PDU Type 5 1 cC M
Call identifier 14 1 CC M
Facility 3 SS O
DM-MS address 3 CcC O
Proprietary 3 - ®)
14.7.2.12 U-TX DEMAND
Message: U-TX DEMAND
Response to: D-TX GRANTED
Response expected: -
Short description: This PDU shall be the message to the SwMI that atransmission isrequested.
Table 88: U-TX DEMAND PDU contents
Information element Length Type Owner C/O/IM Remark
PDU Type 5 1 CcC M
Call identifier 14 1 CC M
TX demand priority 2 1 CC M
Encryption control 1 1 CC M
Reserved 1 1 CC M note
Facility 3 SS (0]
DM-MS address 3 CC (6]
Proprietary 3 - (6]
NOTE: This information element is not used in this version of the standard and its value shall be set to "0".

14.7.3 PDU description tables - downlink and uplink

14.7.3.1 General rules for function not supported

The PDU defined in clause 14.7.3.2 may be used to indicate to the peer entity that the received PDU is not supported. Is
shall be used only as aresponse to individually addressed PDUSs.
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14.7.3.2 CMCE FUNCTION NOT SUPPORTED

Message: CMCE FUNCTION NOT SUPPORTED

Response to: Any individually addressed CMCE PDU

Response expected: -

Short description: This PDeLdJ may be sent by the MS/LS or SwMI to indicate that the received PDU is hot
supported.

Table 88a: CMCE FUNCTION NOT SUPPORTED PDU contents

Information element Length Type Oowner C/O/M Remark

PDU type 5 1 CC M note 1
Not-supported PDU type 5 1 CcC M note 2

Call identifier present 1 1 cC M

Call identifier 14 CcC C note 3
Function-not-supported pointer 8 1 CC M note 4

Length of received PDU extract 8 CC C note 5

Received PDU extract Variable CcC C note 5 and note 6

NOTE 1: This information element shall have value "CMCE FUNCTION NOT SUPPORTED" as specified in
clause 14.8.28.

NOTE 2: This information element shall identify the PDU which contains the function which cannot be supported.
The element shall have one of the values specified in clause 14.8.28.

NOTE 3: This information element shall be present if the value of the Call identifier present information element
is '1"; this information element shall not be present if the value of the Call identifier present information
element is '0" (zero).

NOTE 4: Element can have any value from 0 to 255;0; if non-zero, shall point to the first bit of the element in the
received PDU which indicates the function that cannot be supported by the receiving entity. If zero,
shall indicate that the PDU type itself (and hence the entire PDU specified by the 'Not-supported PDU
type' element) cannot be supported.

NOTE 5: Shall be conditional on the value of Function-not-supported pointer: if Function-not-supported pointer is
non-zero, this element shall be present; if Function-not-supported pointer is zero, this element shall not
be present.

NOTE 6: The total length of this element should be not less than the value of Function-not-supported pointer
plus enough bits to identify the element in the received PDU which indicates the function that cannot be
supported. This element shall not contain the PDU Type element of the received PDU because this is
already specified by the 'Not-supported PDU type' element (see note 2).

14.8 Information elements coding

Any of the following elements can be coded as Type 1, 2 or 3 depending on the PDU (see clause 14.7).

14.8.1 Area Selection

The area selection information element shall indicate to the SwMI the distribution of the call as defined in table 89. The
SS-AS usesthisinformation element, refer to EN 300 392-12-8 [34].

Table 89: Area selection information element contents

Information element Length Value Remark
Area Selection 4 00002 |Area not defined using this information
element
0001, |Refer to EN 300 392-12-8 [34]

...etc. ...etc.

1111, [Refer to EN 300 392-12-8 [34]
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14.8.2 Basic service information

The basic service information element shall inform the other communication party what basic serviceisrequested as
defined in table 90. The total element length shall be 8 bits.

Table 90: Basic service information element contents

Information sub-element Length [ Type | C/O/M Remark

Circuit mode type 3 1 M
Encryption flag 1 1 M
Communication type 2 1 M
Slots per frame 2 C note
Speech service 2 C note
NOTE:  Shall be conditional on the value of Circuit mode type:

- Circuit mode type = 000, (Speech); Speech service;

- Circuit mode type = any other value; Slots per frame.

14.8.3 Call identifier
The call identifier information element shall uniquely identify a specific call as defined in table 91.

Table 91: Call identifier information element contents

Information element Length Value Remark
Call identifier 14 0 Dummy call identifier
110-16 38310 [ldentifies call uniquely

14.8.3a Call identifier present

The call identifier present information element shall indicate presence or otherwise of the call identifier element, as
defined in table 91a

Table 91a: Call identifier present information element contents

Information element Length Value Remark
Call identifier present 1 0 Call identifier element not present
1 Call identifier element present

14.8.4 Call ownership

The call ownership information e ement in a group call shall indicate to the MS whether it is capable to disconnect the
call or not as defined in table 92. In individual call it indicates to both partiesif it isanormal call set-up or if itis
amalgamated call.

Table 92: Call ownership information element contents

Information element Length Value Remark
Call ownership 1 0 Not a call owner (Group call);
Normal call set-up (Individual call).
1 A call owner (Group call);
Amalgamated call (Individual call).
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14.8.5 Called party type identifier

The called party type identifier information element shall indicate the type of address which shall follow in the PDU as
defined in table 93.

Table 93: Called party type identifier information element contents

Information element Length Value Remark
Called party type identifier 2 002 Short Number Address (SNA).
01, Short Subscriber Identity (SSI).
10, TETRA Subscriber Identity (TSI).
11, Reserved.

14.8.6 Called party SNA
The called party SNA element shall indicate to the SwMI the SNA of the called user as defined in table 94.

Table 94: Called party SNA information element contents

Information element Length Value Remark
Called party Short Number Address 8 0-25550 |See ETS 300 392-12-7 [45].

14.8.7 Called party extension

The called party extension information e ement shall be to indicate to the SwMI the extended part of the TSI address of
the called user as defined in table 95.

Table 95: Called party extension information element contents

Information sub-element Length Value Remark
Country Code 10 See ETS 300 392-1 [9], clause 7.
Network Code 14 See ETS 300 392-1 [9], clause 7.

14.8.8 Called party SSI

The Called party SSI information e ement shal indicate to the SwMI the SSI address of the called user as defined in
table 96.

Table 96: Called party SSl information element contents

Information element Length Value Remark
Short Subscriber Identity (SSI) 24 See ETS 300 392-1 [9], clause 7.

14.8.9 Calling party type identifier

The calling party type identifier information element shall indicate the type of address which shall follow in the PDU as
defined in table 97.

Table 97: Calling party type identifier information element contents

Information element Length Value Remark
Calling Party Type Identifier 2 00, [Reserved.
01, [Short Subscriber Identity (SSI).
10, |TETRA Subscriber Identity (TSI).
11, [Reserved.
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14.8.10 Calling party extension

The calling party extension information element shall indicate the extended part of the TS| address of the calling user as
defined in table 98.

Table 98: Calling party extension information element contents

Information sub-element Length Value Remark
Country Code 10 See ETS 300 392-1 [9] clause 7.
Network Code 14 See ETS 300 392-1 [9] clause 7.

14.8.11 Calling party SSI
The Calling party SSI information element shall indicate the SSI address of the calling user as defined in table 99.

Table 99: Calling party SSI information element contents

Information element Length Value Remark
Short Subscriber Identity (SSI) 24 See ETS 300 392-1 [9] clause 7.

14.8.12 Call priority

The call priority information element shall inform the SwMI or the MS/LS about the call priority as defined in
table 100. The SS-PC and SS-PPC use this element, refer to ETS 300 392-12-10 [43] and ETS 300 392-12-16 [44].

Table 100: Call priority information element contents

Information element Length Value Remark
Call priority 4 0000, |Priority not defined
0001, |Priority 1 (Lowest Priority)
0010, |Priority 2
..etc. |...etc.
1011, [Priority 11
1100, [Pre-emptive priority 1
1101, [Pre-emptive priority 2
1110, [Pre-emptive priority 3
1111, [Pre-emptive priority 4 (Emergency)

14.8.13 Call status

The call status information e ement shall inform the MS/LS about the status of the call as defined in table 101.

Table 101: Call status information element contents

Information element Length Value Remark
Call status 3 000, |Callis proceeding
001, |Callis queued
010, |Requested subscriber is paged
011, |Call continue
100, [Hang time expired
101, |Reserved
110, |Reserved
111, |Reserved
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14.8.14 Call queued

The call queued information element shall inform the calling MS/LS that the call has been put in queue as defined in
table 102.

Table 102: Call queued information element contents

Information element Length Value Remark
Call queued 1 0 Call is not queued
1 Call is queued

14.8.15 Continue

The continue information element shall inform the MS/LSiif it shall continue after a pause in the same sate as before
the pause as defined in table 103.

Table 103: Continue information element contents

Information element Length Value Remark
Continue 1 0 Not continue
1 Continue

14.8.16 Call time-out

The call time-out information element shall set the maximum call time (T310) as defined in table 104.

Table 104: Call time-out information element contents

Information element Length Value Remark

Call time-out 4 0000, |Infinite Time
0001, |30 seconds
0010, |45 seconds
0011, |60 seconds
01002 |2 minutes
0101, |3 minutes
01102 |4 minutes
0111, |5 minutes
10002 |6 minutes
1001, [8 minutes
10102 |10 minutes
1011, |12 minutes
11002 |15 minutes
1101, |20 minutes
11102 |30 minutes
1111, [Reserved
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14.8.17 Call time-out, set-up phase

The call time-out, set-up phase information element (T301 and T302) shall set the maximum set-up time valid for the
call set-up phase as defined in table 105.

Table 105: Call time-out, set-up phase information element contents

Information element Length Value Remark
Call time-out, set-up phase 3 000, |Use predefined value, note
001, |1 second
010, |2 seconds
011, |5 seconds
100, |10 seconds
101, |20 seconds
110, [30 seconds
111, |60 seconds
NOTE: This value shall indicate that the MS/LS shall use a predefined value for the timer.

14.8.17a Circuit mode type

The circuit mode type information element shall indicate the TCH type and the interleaving depth N as defined in
table 105a (see clause 8).

Table 105a: Circuit mode type information element contents

Information element Length Value Remark
Circuit mode type 3 000, |Speech: TCH/S

001, |Unprotected: TCH/7,2

010, [Low Protection: TCH/4,8, N=1
011, [Low Protection: TCH/4,8, N=4
100, |[Low Protection: TCH/4,8, N=8
101, [High Protection: TCH/2,4, N=1
110, [High Protection: TCH/2,4, N=4
111, [High Protection: TCH/2,4, N=8

14.8.17b CLIR control

The CLIR control information element shall define whether the calling user invokes or overrides calling user identity

presentation restriction as defined in table 105b, refer to ETS 300 392-12-1 [16].

Table 105b: CLIR control information element contents

Information element Length Value Remark
CLIR control 2 00, Not implemented or use default mode
01, Reserved
10, Presentation not restricted
11, Presentation restricted
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14.8.17c Communication type

The communication type information e ement shall inform the other communi cation party which type of
communication service isrequested as defined in table 105c.

Table 105c: Communication type information element contents

Information sub-element Length Value Remark
Communication type 2 00> Point-to-point
01, Point-to-multipoint
10 Point-to-multipoint Acknowledged
11, Broadcast

14.8.18 Disconnect cause

The disconnect cause information e ement shall inform the MS/LS or the infrastructure of the reason for the
rel ease/disconnection as defined in table 106.

Table 106: Disconnect cause information element contents

Information element Length Value Remark
Disconnect cause 5 000002 [Cause not defined or unknown
00001, [User requested disconnect
00010, [Called party busy
00011, [Called party not reachable
00100, [Called party does not support encryption
00101, [Congestion in infrastructure
00110, ([Not allowed traffic case
00111, [Incompatible traffic case
01000, [Requested service not available
01001, [Pre-emptive use of resource
01010, [Invalid call identifier
01011, [Callrejected by the called party
01100, [No idle CC entity
01101, [Expiry of timer
01110, [SwMI requested disconnection
01111, [Acknowledged service not completed
10000, |Unknown TETRA identity
10001, |SS-specific disconnection
10010, |Unknown external subscriber identity

10011, |Call restoration of the other user failed
10100, |Reserved

..etc. |[...etc.

11111, |Reserved
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14.8.18a DM-MS address

For the definition of the DM-MS address information element refer to ETS 300 396-5 [14].

14.8.19 DTMF

The DTMF information e ement shall transfer DTMF digits (n digits wheren shall be lessthan or equal to 254) to
another user application as defined in table 107.

Table 107: DTMF information element contents

Information element Length [ Type | C/O/M Remark
DTMF type 3 1 M
DTMF digit 4 C note 1 and note 2

NOTE 1: Shall be conditional on the value of DTMF type:
- DTMF type = 000, (DTMF tone start); DTMF digit(s) present;
- DTMF type = any other value; DTMF digit information element not present.
NOTE 2: This element, if present, shall be repeated for each digit in the DTMF number.
The number of DTMF digits in the DTMF number information element is:
(the length of the DTMF information element - 3) / 4.

14.8.19a DTMF digit

The DTMF digit information element shall define the numerical values for DTMF digits as defined in table 107a

Table 107a: DTMF digit information element contents

Information element Length Value Remark
DTMF digit 4 0000, |Digit "0"
0001, |Digit"1"
0010, |Digit "2"
0011, |Digit"3"
0100, |Digit "4"
0101, |Digit"5"
0110, |Digit"6"
0111, |Digit"7"
1000, |Digit "8"
1001, |Digit"9"
1010, [Digit "*"
1011, |Digit "#"
1100, [Digit "A"
1101, |Digit "B"
1110, |Digit "C"
1111, [Digit "D"
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The DTMF type information element shall define DTMF tone characteristics as defined in table 107b.

NOTE: Thelength of thisinformation element is chosen so that areceiving application can differentiate between
the DTMF signalling mechanisms used in edition 1 and this edition of the present document based on the
total length of the DTMF information element (length is exactly divisible by 4 for the edition 1
mechanism and not exactly divisible by 4 for this edition).
Table 107b: DTMF type information element contents
Information element Length Value Remark
DTMF type 3 000, [DTMF tone start
001, |DTMF tone end
010, |DTMF not supported
011, |DTMF not subscribed
100, [Reserved
etc.  |etc.
111, [Reserved

14.8.20 External subscriber number

The externa subscriber number information element shall transfer a subscriber number from a TETRA subscriber to a
gateway or from a gateway to a TETRA subscriber as defined in table 108. The external subscriber number can consist
of n digitswhere n shall be lessthan or equal to 24. The number of digitsisindicated by the preceding type 3 e ement

length divided by four.

The digits of the external subscriber number shall be in descending order (as normally dialled in man machine interface)
in the information e ement. Each digit in the external subscriber number information element shall be encoded as

defined in table 108.

Table 108: Encoding of the digits in the external subscriber number information element

Information element Length Value Remark

External subscriber number digit 4 0000, |Digit "0"
0001, |Digit"1"
0010, |Digit "2"
0011, |Digit"3"
0100, |Digit "4"
0101, |Digit"5"
0110, |Digit "6"
0111, |Digit"7"
1000, [Digit "8"
1001, [Digit"9"
1010, [Digit "*"
1011, [Digit"#"
1100, [Digit "+"
1101, [Reserved
1110, |Reserved
1111, [Reserved
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14.8.21 Encryption control

The encryption control information element shall able an MSLS to request for encryption/clear mode and then be
informed about the granting result of thisrequest as defined in table 109.

Table 109: Encryption control information element contents

Information element Length Value Remark
Encryption control 1 0 Clear
1 End-to-end encrypted

14.8.21a Encryption flag

The encryption flag information element shall indicate whether the circuit mode speech or datais end-to-end encrypted
as defined in table 109a

Table 109a: Encryption flag information element contents

Information sub-element Length Value Remark
Encryption flag 1 0 Clear Mode
1 TETRA end-to-end encryption

14.8.22 Facility

The facility information element shall be an optional variable length element and shall be used to send and receive SS
information appended to the PDUs which can carry the facility e ement.

The size and the structure of the facility information element shall be dependent on each individual SS and shall be
further detailed in the SS protocol clauses, refer to ETS 300 392-12 [13].

There can be multiple facility information el ementsin the same PDU although a single facility information e ement can
carry multiple supplementary services, refer to EN 300 392-9 [12].

14.8.23 Hook method selection

The hook method selection information e ement shall inform the infrastructure and the called user(s) of the preferred
hook method as defined in table 110.

Table 110: Hook method selection information element contents

Information element Length Value Remark
Hook method selection 1 0 No hook signalling (direct through-connect)
1 Hook on/Hook off signalling

14.8.24 Length indicator

The length Indicator information element shall define the length of the user defined data-4 as defined in table 111.

Table 111: Length indicator information element contents

Information element Length Value Remark
Length indicator 11 0 0 bits
1 1 bit
..etc. |...etc.
(2'%-1) |2 047 bits
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14.8.25 New call identifier

The new call identifier information e ement coding shall be the same as for the call identifier element.

14.8.26 Modify

The modify information e ement shall change an ongoing call either to anew basic service or the behaviour from
simplex to duplex or reverse as defined in table 112.

Table 112: Modify information element contents

Information sub-element Length Value Remark
Simplex/duplex selection 1 See description of "Simplex/duplex selection”
element;
Basic service information 8 See description of "Basic service information”
element;

14.8.27 Notification indicator

The natification indicator information element shall be used in SSs by the SwMI to inform a MSLS of various events
asdefined in table 113.

Table 113: Notification indicator information element contents

Information element Length Value Remark
Notification indicator 6 0-6310 |Refer to EN 300 392-9 [12] clause 7.2.2.

14.8.27a Other party type identifier

The other party type identifier information element coding shall be the same asfor the called party type identifier
element, refer to clause 14.8.5.

14.8.27b Other party SNA

The other party SNA information element coding shall be the same as for the called party SNA element, refer to clause
14.8.6.

14.8.27c Other party extension

The other party extension information element coding shall be the same asfor the called party extension e ement, refer
to clause 14.8.7.

14.8.27d Other party SSI

The other party SSI information e ement coding shall be the same asfor the called party SSI element, refer to
clause 14.8.8.
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The PDU type information e ement shall identify the type of CMCE PDU sent over the air interface. The PDU type
information e ement shall have separate definitions in the uplink and downlink directions as defined in table 114.

Table 114: PDU type information element contents

Information element Length Value Remark
Downlink Uplink

PDU Type 5 00000, |D-ALERT U-ALERT
00001, |D-CALL-PROCEEDING Reserved
00010, |D-CONNECT U-CONNECT
00011, |D-CONNECT ACKNOWLEDGE Reserved
00100, |D-DISCONNECT U-DISCONNECT
00101, |D-INFO U-INFO
00110, |D-RELEASE U-RELEASE
00111, |D-SETUP U-SETUP
01000, |D-STATUS U-STATUS
01001, |D-TX CEASED U-TX CEASED
01010, |D-TX CONTINUE U-TX DEMAND
01011, |D-TX GRANTED Reserved
01100, |D-TXWAIT Reserved
01101, |D-TXINTERRUPT Reserved
01110, |D-CALL-RESTORE U-CALL-RESTORE
01111, (D-SDS-DATA U-SDS-DATA
10000, [D-FACILITY U-FACILITY
10001, |Reserved Reserved
100102 |Reserved Reserved

...etc. |...etc. ...etc.
11111, [CMCE FUNCTION NOT CMCE FUNCTION NOT
SUPPORTED SUPPORTED

14.8.29 Poll request

This poll request information element shall be used by the SwMI to request a poll response back from the MS/LS when

an acknowledged group call has been initiated as defined in table 115.

Table 115: Poll request information element contents

Information element Length Value Remark
Poll request 1 0 No poll answer requested
1 Poll answer requested

14.8.30 Poll response

This pall response information element shall be used by the MS/LS to respond to a poll request in an acknowledged
group cal from the SwMI as defined in table 116.

Table 116: Poll response information element contents

Information element Length Value Remark
Poll response 1 0 No poll response
1 Poll response
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The poll response addresses information element shall provide the addresses on responding group membersin an
acknowledged group cal as defined in table 117.

Table 117: Poll response addresses information element contents

Information element Length Value Remark
1st TSI address 48 For TSI address definition see ETS 300 392-1 [9],
clause 7
2nd TSI address 48
...etc. ...etc.
nth TSI address 48

14.8.32 Poll response number

The poll response number information element shall provide the number of responding group membersin an
acknowledged group cal as defined in table 118.

Table 118: Poll response number information element contents

Information element

Length Value

Remark

Number of responding group members

6 0-6310

14.8.33 Poll response percentage

The poll response percentage information e ement shall provide the percentage of responding group membersin an
acknowledged group cal as defined in table 119.

Table 119: Poll response percentage information element contents

Information element Length Value Remark
Percentage of responding number 6 0 0%
of group members 1 2%
..etc. |...etc.
5010 100%
5150 |Reserved
..etc. |...etc.
6310 |Reserved
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14.8.34 Pre-coded status

The pre-coded status information element shall define general purpose status messages known to al TETRA systems as
defined in table 120 and shdl provide support for the SDS-TL 'short reporting' protocol.

Table 120: Pre-coded status information element contents

Information element | Length Value Remark
Pre-coded status 16 0 Emergency
1 Reserved
...etc. |...etc.

3174310 |Reserved

31 74419 |Refer to SDS-TL in clause 29
...etc. |[...etc.

3176710 |Refer to SDS-TL in clause 29

32 76810 |Available for TETRA network and user specific definitions
...etc. ...etc.

65 53510 [Available for TETRA network and user specific definitions

14.8.35 Proprietary

Proprietary is an optional, variable length information el ement and shall be used to send and receive proprietary defined
information appended to the PDUs as defined in table 120a. The proprietary element isterminated in CMCE.

The usg, the size and the structure of the proprietary element is outsi de the scope of the present document.

Table 120a: Proprietary information element contents

Information element Length Value Remark
Proprietary element owner 8 Varies |Refer to annex H
Proprietary information varies Varies |Contents is outside the scope of the present
document.

14.8.36 Request to transmit/send data

The request to transmit/send data information element shall inform the infrastructure about immediate request to
tranamit or data transmission at through-connection as defined in table 121.

Table 121: Request to transmit/send data information element contents

Information element Length Value Remark
Request to transmit/send data 1 0 Request to transmit/send data
1 Request that other MS/LS may transmit/send
data;

14.8.37 Reset call time-out timer (T310)

Thereset call time-out timer information element shall reset and start the overall call length timer T310 in the MSLS as
defined in table 122.

Table 122: Reset call time-out timer information element contents

Information element Length Value Remark
Reset call time-out value 1 0 No reset of call time-out timer T310
1 Reset call time-out timer T310
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14.8.38 Short data type identifier

The short data type identifier information e ement shall identify the length of the user defined data sent to or received
from the SwMI as defined in table 123.

Table 123: Short data type identifier information element contents

Information element Length Value Remark
Short data type identifier 2 00> User Defined Data 1 element is 16 bits long
01, User Defined Data 2 element is 32 bits long
102 User Defined Data 3 element is 64 bits long
11, User Defined Data 4 element is O - 2 047 bits long
(variable length)

14.8.39 Simplex/duplex selection

The simplex/duplex selection information element shall be to inform the infrastructure the preferred mode of operation
as defined in table 124.

Table 124: Simplex/duplex selection information element contents

Information element Length Value Remark
Simplex/duplex selection 1 0 Simplex requested
1 Duplex requested

14.8.39a Slots per frame

The dots per frame information element shall indicate the required bit rate for a circuit mode data call as defined in
table 124a. For TCH/7,2, TCH/4,8 and TCH/2,4 the resulting bit rateisthe TCH bit rate multiplied by the number of
dots per frame. (e.g. TCH/7,2 in four time dots per frame gives a circuit mode datarate of 28,8 kbit/s).

Table 124a: Slots per frame information element contents

Information sub-element Length Value Remark
Slots per frame 2 00, One slot
01, Two slots
10, Three slots
11, Four slots

14.8.40 Speech service

The speech service information element shall indicate the required speech and channel encoding as defined in table 125.

Table 125: Speech service information element contents

Information element Length Value Remark
Speech service 2 00, TETRA encoded speech
01, Reserved
10, Reserved
11, Proprietary encoded speech

14.8.41 Temporary address

The temporary address information element coding shall be the sasme as for the SSI element.
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14.8.42 Transmission grant

The transmission grant information eement shall inform the MS/LS about permission to transmit as defined in
table 126.

Table 126: Transmission grant information element contents

Information element Length Value Remark
Transmission grant 2 002 Transmission granted
01, Transmission not granted
10, Transmission request queued
11, Transmission granted to another user

14.8.43 Transmission request permission

The transmission request permission information e ement shall inform the MS/LSiif it isallowed to request for transmit
permission asdefined in table 127.

Table 127: Transmission request permission information element contents

Information element Length Value Remark
Transmission request permission 1 0 Allowed to request for transmission
1 Not allowed to request for transmission

14.8.44 Transmitting party type identifier

The transmitting party type identifier information element coding shall indicate the type of address which shall follow
in the PDU as defined in table 128.

Table 128: Transmitting party type identifier information element contents

Information element Length Value Remark
Transmitting party type identifier 2 00, Reserved.
01, Short Subscriber Identity (SSI)
10, TETRA Subscriber Identity (TSI)
11, Reserved.

14.8.45 Transmitting party extension

The transmitting party extension information element shall indicate the extended part of the TSI address of the
tranamitting user as defined in table 129.

Table 129: Transmitting party extension information element contents

Information sub-element Length Value Remark
Country Code 10 See ETS 300 392-1 [9], clause 7.
Network Code 14 See ETS 300 392-1 [9], clause 7.
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14.8.46 Transmitting party SSI

The transmitting party SSI information element shall indicate the SSI address of the transmitting user as defined in
table 130.

Table 130: Transmitting party SSI information element contents

Information element Length Value Remark
Short Subscriber Identity (SSI) 24 See ETS 300 392-1 [9], clause 7.

14.8.47 TX demand priority

The TX demand priority information element shall inform the SwMI about theimportance of a TX-Demand as defined
in table 131.

Table 131: Tx demand priority information element contents

Information element Length Value Remark
TX demand priority 2 002 Low priority level
01, High priority level
10 Pre-emptive priority level
11, Emergency pre-emptive priority level

14.8.48 Type 3 element identifier

The type 3 element identifier information e ement shall indicate the type of the following type 3 element in the PDU as
defined in table 132.

Table 132: Type 3 element identifier information element contents

Information element Length Value Remark
Type 3 element identifier 4 0000, [Reserved
0001, [DTMF

0010, |External subscriber number

0011, [Facility

0100, [Poll response addresses

0101, [Temporary address

0110, |[DM-MS address

0111, [Reserved for any future specified Type 3 element
..etc. |...etc.

1111, |Proprietary

14.8.49 User defined data-1

The User Defined Data-1 information element shall enable the user applications to determine their own interpretation of
the SDS message as defined in table 133.

Table 133: User Defined Data-1 information element contents

Information element Length Value Remark
User Defined Data-1 16 0-(2™°-1) |All values available for the user application

ETSI



212 ETSI EN 300 392-2 V2.3.2 (2001-03)

14.8.50 User defined data-2

The User Defined Data-2 information element shall enable the user applications to determine their own interpretation of
the SDS message as defined in table 134.

Table 134: User Defined Data-2 information element contents

Information element Length Value Remark
User Defined Data-2 32 0-(2°>-1) |All values available for the user application

14.8.51 User defined data-3

The User Defined Data-3 information element shall enable the user applications to determine their own interpretation of
the SDS message as defined in table 135.

Table 135: User Defined Data-3 information element contents

Information element Length Value Remark
User Defined Data-3 64 0-(2*-1) [All values available for the user application

14.8.52 User defined data-4

The User Defined Data-4 information element shall enable the user applications to determine their own interpretation of
the SDS message as defined in table 136. The first 8 bits of the user defined data-4 element shall contain a protocol
identifier as defined in clause 29.

Table 136: User Defined Data-4 information element contents

Information element Length Value Remark
Protocol identifier 8 varies |Refer to clause 29
Protocol dependent User varies varies  |Refer to clause 29
Defined Data-4 (0 - 2 039 bits)

15 Mobility Management (MM) service description

15.1 Introduction

This clause describes the services offered by the MM entity (see ETS 300 392-1[9], clause 6) for the V+D TETRA
layer 3 air interface. The MM SAP isused in conformance testing as a normative boundary in TETRA MSsandin
TETRA LSs.

15.2  Services offered

The MM shall be a service provider for mobility service users on the layer 3 MSair interface. The services shall be
made available through a TETRA Network Mobility Management Service Access Point (TNMM-SAP) (see
ETS 300 392-1 [9], clause 6) which isshown in figure 41. The protocol description is defined in clause 16.

The services offered by MM are:

- registration (mandatory), this service shall allow a user to register manually to the network, the user shall be then
informed of theresult of theregistration. When aMSroamsor migrates the user application shall be also
informed that the MS isready for use or that registration was not possible (see ETS 300 392-1[9], clause 9);

- deregidtration (detach) (optional), this service allows a user to request cancellation of the registration;
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- change of energy saving mode (optional), this service shall allow the user to ask for changing the energy saving
mode with confirmation or to receive and to respond to an energy saving mode allocation;

- change of dual watch mode (optional), this service allows the user to ask for dual watch operation with an
appropriate energy economy group or to end dual watch operation;

- attachment/detachment of group identities (optional), this service shall allow the user application to either
activate or deactivate already defined group identities in the MS/LS. The service shall also inform the user
applications of theresult of the attachment/detachment of the group identities both when the user application
initi ates the attachment/detachment or when the SwMI initiates the attachment/detachment;

- information concerning state of the mobile (optiond).

NOTE: Enable, disable serviceisdefined in EN 300 392-7 [11], this service allows a user to be aware of the
temporary or permanent disabling asked by the network. The user application is aso made aware of the
cessation of atemporary disable.

15.3  Primitive description

The services shall be provided through primitives at the TNMM-SAP. This clause describes the primitives and their
parameters.

15.3.1 Service state model for the MS

The primitives provided at the TNMM-SAP areillustrated in figure 41.

SIGNAL :B TNMM-ATTACH DETACH GROUP ID indication,
TNMM-ATTACH DETACH GROUP ID request, TNMM-ATTACH DETACH GROUP ID confirm,
TNMM-ATTACH DETACH GROUP ID IndICaIIOn, TNMM-REPORT indication,
TNMM-DEREGISTRATION request, TNMM-ENABLING indication,
TNMM-DISABLING indication, TNMM-ENERGY SAVING confirm,
TNMM-ENABLING indication, TNMM-REGISTRATION confirm,
TNMM-ENERGY SAVING confirm, TNMM-REGISTRATION indication,
TNMM-ENERGY SAVING request, TNMM-SERVICE indication;
TNMM-REGISTRATION confirm, TNMM-STATUS indication:
TNMM-REGISTRATION indication, -
TNMM-REGISTRATION request, | TNMM-STATUS confirm;

TNMM-REPORT indication,
TNMM-SERVICE indication;
TNMM-STATUS indication; TNMM SAP < >
TNMM-STATUS request;

TNMM-STATUS response;

TNMM-STATUS confirm; TNMM-ATTACH DETACH GROUP ID request,

TNMM-DEREGISTRATION request,
TNMM-ENERGY SAVING request,
TNMM-REGISTRATION request;
TNMM-STATUS request;
TNMM-STATUS response;

MM SERVICE
MS

NOTE: TNMM-DISABLING and TNMM-ENABLING primitives are defined in EN 300 392-7 [11].

Figure 41: Services provided at TNMM-SAP/MS-side
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15.3.2  Service primitives at the TNMM-SAP, MS/LS side
The set of MM primitives that are available to provide the specified service to the user application shall be:

- TNMM-ATTACH DETACH GROUP IDENTITY request/indication/confirm: the primitives shall be used to
handl e activation and deactivation of defined GTSIsin the MS/LS or to request group report from SwMI;

- TNMM-DEREGISTRATION request: the primitive shall be used to handle detachment of attached ITSls;

- TNMM-ENERGY SAVING indication /request/confirm: the primitives shall be used to exchange energy saving
mode of operation to the SwMI;

- TNMM-REGISTRATION request/indication/confirm: the primitives shall be used to handle attachment of ITSIs
and can as well be used for activation/de-activation of GSSIs;

- TNMM-REPORT indication: the primitive shall be used to inform the user application of a successful or
unsuccessful transmission of U-ITSI DETACH,;

- TNMM-SERVICE indication: the primitive shall be used asan indication to the user application to reflect the
service state of the M S, i.e. whether it shall be possible to initiate or receive communication using the current
network;

- TNMM-ST ATUS_ request/indi cati on/response/confirm: the primitives shall be used for various mobility
management services.
15.3.3 Primitive description
The information contained in the primitive description tables which follow corresponds to the following key:
- M: Mandatory;
- C: Conditional;

O: Optiondl;
- -2 Not used.

15.3.3.1 TNMM-ATTACH DETACH GROUP IDENTITY primitive

TNMM-ATTACH DETACH GROUP IDENTITY request primitive shall be used by the user application to activate or
deactivate one or more defined group identitiesin the MS/LS or ask for group report.

TNMM-ATTACH DETACH GROUP IDENTITY indication primitive shall be used an indication to the user
application when the SwMI has activated or de-activated one or more defined group identitiesin the MS/LS.

TNMM-ATTACH DETACH GROUP IDENTITY confirm primitive shall be used as an indication to the user, that the
requested activation or de-activation of group identities is negotiated between the MS/LS and the SwMI.

The parameters shall be as defined in table 137.

Table 137: Parameters for the primitive TNMM-ATTACH DETACH GROUP IDENTITY

Parameter Request Indication Confirm
Group identity attach detach mode M - M
Group identity request M - -
Group identity report (6] - (6]
Group identities - M M
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TNMM-DEREGISTRATION primitive
TNMM-DEREGISTRATION request: shall be used to request to cancd the registration, simulated either by removing
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the"ITSI identity" or a"log-off* application or automatically in the power off phase.

The parameters shall be as defined in table 138.

Table 138: Parameters for the primitive TNMM-DEREGISTRATION

Parameter Request
ISSI O
MCC O
MNC 0]
NOTE: In case all the attached ITSIs are detached, the
parameters need not to be present.

15.3.3.3 TNMM-DISABLING primitive
Refer to EN 300 392-7 [11], clause 5.

Table 139: Parameters for the primitive TNMM-DISABLING (Void)

15.3.34 TNMM-ENABLING primitive
Refer to EN 300 392-7 [11], clause 5.

Table 140: Parameters for the primitive TNMM-ENABLING (Void)

15.3.3.5
NOTE:

TNMM-ENERGY SAVING primitive

Thisprimitiveis present at the TNMM-SAPin aLS but need not be used sinceaLSisnormally not
battery powered.

TNMM-ENERGY SAVING indication primitive shall be used to indicate to the user application a start or change of
energy economy mode the SwWMI wantsto use.

TNMM-ENERGY SAVING request primitive shall be used by the user application to change or re-state to the SwMI
what energy economy mode the MS wantsto use.

TNMM-ENERGY SAVING confirm primitive shal be used as a confirmation to the user application that the changed
or re-stated energy economy mode has been reported to the SwMI.

The parameters shall be as defined in table 141.

Table 141: Parameters for the primitive TNMM-ENERGY SAVING

Parameter Request Confirm Indication
Energy economy mode M M 6]
Energy economy mode status - M O
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15.3.3.6 TNMM-REPORT primitive

TNMM-REPORT indication shall be used to inform the user application of a successful or unsuccessful transmission of
U-ITSI DETACH.

The parameters shall be as defined in table 142.

Table 142: Parameters for the TNMM-REPORT primitive

Parameter Indication
Transfer result M

15.3.3.7 TNMM-REGISTRATION primitive

TNMM-REGISTRATION request primitive shall be used by the user application to initiate attachment and registration
of theterminal.

TNMM-REGISTRATION indication primitive shall be used as an indication to the user application that the LSMShas
carried out registration procedure (either successfully or unsuccessfully) or that LA registration is expired.

TNMM-REGISTRATION confirm primitive shall be used to inform the user application that registration is confirmed.
The primitive may be used to inform the user that the MS/LSisready for use.

The parameters shall be as defined in table 143.

Table 143: Parameters for the primitive TNMM-REGISTRATION

Parameter Request Indication Confirm

Registration status - M M
Registration reject cause (note 1) - C C
LA (where registered) - M M
M M

M M

MCC (where registered)
MNC (where registered)
Registration type
Preferred LA list (note 2)
Preferred MCC list (note 3)
Preferred MNC list (note 3)
ISSI
MCC (of the ISSI)
MNC (of the ISSI)
Energy economy mode
Energy economy mode status
Group identities
Group identity request (6] - -
Group identity attach/detach mode (6] (6] (0]
NOTE 1: Shall be present if Registration Status = "failure”.
NOTE 2: Shall be present if Registration Type = "No new ITSI - forward registration".
NOTE 3: Shall be present if Registration Type = "New ITSI"; or

Registration Type = "No new ITSI - forward registration".
NOTE 4: Shall be used when the registration status indicates "LA registration is expired".

| OIZ|Z[Z[0O|0|0|L]
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15.3.3.8 TNMM-SERVICE primitive

TNMM-SERVICE indication primitive shall be used as an indication to the user application to reflect the service state
of theMS; i.e. whether it shall be possible to initiate or receive communication using the current network.

The parameters shall be as defined in table 144.

Table 144: Parameters for the primitive TNMM-SERVICE

Parameter Indication
Service status M
Disable status M

15.3.3.9 TNMM-STATUS primitive
TNMM-STATUS request primitive shall be used to request various mobility management services.

TNMM-STATUS indication primitive shall indicate to the user application a mobility management service or action
request.

TNMM-STATUS confirm primitive shall indicate to the user application the result of arequest.
The parameters shall be as defined in table 144A.
NOTE: Theenergy economy modeis also managed by

Table 144A: Parameters for the primitive TNMM-STATUS

Parameter Request Indication Confirm
Service status M
Disable status M
Direct mode ®) - -
Dual watch ®) ®) ®)
Energy economy mode, note 0 O ®)
NOTE: This parameter is applicable with the dual watch parameter.

15.3.4 Parameters description

Parameters shall be part of the primitives described in clause 15.3.3 and if applied the parameters shall contain the
values specified in this clause.

Class of usage =
Class of Usage 1,
Class of Usage 2;
Class of Usage 3;
Class of Usage 4;
Class of Usage 5;
Class of Usage 6;
Class of Usage 7;
Class of Usage 8.
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Disable status =
enabled;
temporary disabled;
permanently disabled.
Dual watch =
starting dual watch mode;
modify or resume dual watch mode;
dual watch mode accepted;
dual watch mode rejected;
dual watch mode not supported;
terminating dual watch mode;
terminating dual watch mode response;
dual watch energy economy group changed by SwMI;
dual watch mode terminated by SwMI.
Direct mode =
start of direct mode operation.
NOTE: A return to trunking mode isanormal registration.
Energy economy mode =
stay alive;
energy economy mode 1;
energy economy mode 2;
energy economy mode 3;
energy economy mode 4;
energy economy mode 5;
energy economy mode 6;

energy economy mode 7.
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Energy economy mode status =

accepted;
rejected.

Group identities =

Table 145: Group identities parameter

Parameter C/O/M Remark
GTSI M
Group Identity Attach/detach Type Identifier M
Group ldentity Lifetime C note
Class of Usage C note
Group ldentity Detachment Reason C note
NOTE:  Shall be conditional on the value of Group Identity Type Identifier
(GITI).
GITI = Attachment; Group Identity Lifetime + Class of Usage; GITI =
Detachment; Group ldentity Detachment Reason.

Group identity attach/detach mode =
amendment;
detach the currently active group identities.
Group identity request =

Table 146: Group identity request parameter

Parameter C/O/M Remark

GTSI M
Group Identity Attach/detach Type Identifier M
Class of Usage C note
Group Identity Detachment Request C note
NOTE: Shall be conditional on the value of Group Identity Type Identifier

(GIT).

GITI = Attachment; Class of Usage;

GITI = Detachment; Group Identity Detachment.

Group identity Attach/detach typeidentifier =
attachment;
detachment.
Group identity lifetime =
permanent, attachment not needed;
attachment needed for next 1 TSI-Attach;
attachment not allowed after next ITSI-Attach;
attachment needed for next location update.
Group identity detachment =
permanently detached;
temporary 1 detached;

temporary 2 detached;
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unknown group identity.
Group identity detachment request =
user initiated detachment.
Group identity report =
report requested;
report not requested.
GTSl =
Group TETRA Subscriber Identity.
1SSl =
Individua Short Subscriber Identity;
LA =
location area

MCC =

Mobile Country Code (see ETS 300 392-1 [9], clause 7).

MNC =

MNC (see ETS 300 392-1 [9], clause 7).
Preferred LA list =

list of LA identities.
Preferred MCC list =

list of MCC identities.
Preferred MNC list =

list of MNC identities.
Registration rgject cause =

ITSI unknown;

illega MS;

LA not allowed;

LA unknown;

network failure;

congestion;

forward registration failure;

service not subscribed;

mandatory element error;

message consistency error;

roaming not supported;

migration not supported;

ETSI
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no cipher KSG;
identified cipher KSG not supported;
requested cipher key type not available;
identified cipher key not available;
ciphering required;
authentication failure.
Registration status =
sUCCess;
failure;
LA registration expired;
no preferred cell found.
Registration type =
periodic registration;
registration to indicated cell.
Service status =
in service,
in service waiting for registration;
out of service;
MM busy;
MM idle.
Transfer result =
transfer successful done;

transfer fail.

15.3.5 State description for the MS

ETSI EN 300 392-2 V2.3.2 (2001-03)

The following clauses define the status of the different states used within the SDL description given in clause 15.3.6.

15.3.5.1 Not updated
This state shall be used when the MSisready for aregistration request.

15.3.5.2 Wait updating

Thisshall be an intermediate state while the network is processing the registration regquest.

15.3.5.3 Updated

Thisshall be the sate that is used whileregistered. The MS shall be ready for transactions.
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15.3.54 Temporary disabled

This state shall be used after receiving a <disable> message with parameter "temporary”. The only way out of the state
shall be a <enable> message.

15.3.5.5 Permanently disabled

This state shall be used after receiving a <disable> message with parameter "permanently”. There shall be no way out of
the state using the air interface protocol as defined in the present document.
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15.3.6  Service state diagram for the TNMM-SAP

The service state diagram for the TNMM-SAP shall be as shown in figure 42.
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Figure 42: MM service state diagram (sheet 1 of 4)
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Figure 45: Void

16 MM protocol

16.1 Introduction

This clause defines for the MSthe TETRA MM protocol. Thisisthe network layer protocol that shall be used to
provide the MM service (see clause 15). This clause defines the protocol functionsrequired for operation asan end
system (i.e. providing service to an end user).
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This clause specifies:
- procedures for registration and de-registration of aMS;
- procedures for negotiating the energy saving scheme to be used;
- procedures for moving to direct mode and returning to trunking mode operation;
- procedures for requesting direct mode dual watch operation; and
- procedures for attachment/detachment of group identities.

In addition to this clause EN 300 392-7 [11] specifies security related parts of the MM protocol and ETS 300 396-5 [14]
specifies direct mode gateway related parts of the MM protocol.

The procedures are defined in terms of:
- interactions among peer network entities through the exchange of PDUS,

- interactions between anetwork entity and a network service user through the exchange of network service
primitives,

- interaction between a network entity and an underlying service provider through the exchange of service
primitives.

Thetimer actions in the following procedures are defined:

- start: thetimer shall be reset and started to measure time asindicated in the timer parameter value (independently
of the current timer count); and

- stop: thetimer shall be stopped and no further actions shall be taken against that timer any more before next
starting of the timer.

NOTE: Thisclause does not use any timer re-start where the timer is halted for aperiod of time and then counting
continues without resetting the timer.

16.2 MM procedures

16.2.1 General

Theinternal organisation of the network layer including the MM entity is described in the V+D protocol architecture's
(see ETS 300 392-1[9], clause 6).

The underlying services offered are those of the MLE, refer to clause 17 and ETS 300 392-1 [9], clause 14.

16.2.2 Services provided by the protocol
The following services offered have been described in clause 15:

- registration on user demand;

registration initiated by MLE (caused by roaming or migration);

- registration requested by SwMI;

- deregistration dueto user request;

- energy saving mode change to user request;

- moving to direct mode and returning to trunking mode operation to user request;
- direct mode dual watch operation to user request; and

- attachment/detachment of group identities by user request;
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attachment/detachment of group identities by SwMI request.

In addition to this clause EN 300 392-7 [11] specifies security related MM services and ETS 300 396-5 [14] specifies
direct mode gateway related MM services.

16.2.3 Underlying services assumed by the protocol

On theair interface the protocol shall usethe MLE as defined in clause 17. The data transferring type when sending
MLE-UNITDATA request shall be type "acknowledged" if not defined otherwise in this clause.

16.2.4 Services assumed from the local environment

No specific service shall be assumed from the Lower Layer Management Entity (LLME).

16.3 Protocol functions

The basic functions of the protocol defined in the present document for the MS are:

toinitiate PDU composition and decomposition;
to initiate header error detection;

toinitiate activation of the selection of a cell sent to the MLE through an MLE-ACTIVATE request primitive at
power up;

to initiate a network code check from the information passed by the MLE using an MLE-LINK indication
primitive. If aLA isanew LA, then registration may be required to beinitiated by the MM through sending a U-
LOCATION UPDATE DEMAND PDU to the infrastructure. If a network code is anew one then registration
shall beinitiated by the MM. The network may accept or reject the registration and the MM shall be informed by
receiving a D-LOCATION UPDATE ACCEPT/REJECT;

to update the MLE with anew registered area through an MLE-UPDATE request primitive;
toinitiate handling of exceptional procedures reported by the MLE (failures to requests);

to supply or update the SSI (ASSI or ISS) to be used to the MLE through MLE-IDENTITIES request primitive.
Thisinformation may be either in the D-LOCATION PROCEEDING or in the D-LOCATION UPDATE
ACCEPT PDU received by the MM;

to supply or update the complete list of GSSIs to be used to the MLE through MLE-IDENTITIES request
primitive. Thisinformation shall be either in the D-LOCATION UPDATE ACCEPT, D-ATTACH/DETACH
GROUP IDENTITY or D-ATTACH/DETACH GROUP IDENTITY ACKNOWLEDGEMENT PDU received
by the MM;

to send and receive PDUs to and/or from the sub-layer MLE through MLE-UNITDATA request and indication
primitive. The received PDUs can be handled locally by the MM or routed to the user application;

to send and receive PDUs to and/or from the sub-layer MLE through MLE-PREPARE request and indication;

toinitiate the update criteria with the monitoring of other possible cells using an MLE-UPDATE request
primitive following an infrastructure request;

to initiate detach handling through a TNMM DEREGISTRATION request from the user, the MM shall then send
amessage to the infrastructure;

toinitiate energy saving mode handling following a change requested by the user, the new value may be
negotiated by the MM through tranamitting it to the network in a energy saving mode information element.

to allow the MLE to indicate to other layer 3 entities that MM isinvolved in an individually addressed signalling
exchange with the SwMI by sending (to the MLE) an MLE-BUSY request;

to allow the MLE to indicate to other layer 3 entitiesthat MM isno longer busy by sending an MLE-IDLE at the
conclusion of such an exchange;
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to allow the MLE to remove access to communication resources for the other layer 3 entities by sending
MLE-CLOSE;

to allow the MLE to provide access to communication resources for other layer 3 entities after successful
registration by sending MLE-OPEN.

On theinfrastructure side, the MM functions should be symmetrical, except activation of the selection of a cell which
does not exist. Figure 46 summarises the MM functions.

The different protocol procedures are shown in the present document by the primitive sequences and PDU exchanges.
The scenarios outlined are:

de-registration;

energy saving mode change;

user request registration;

network request registration;

MLE initiated registration;

user request attachment/detachment of group identities,

network request attachment/detachment of group identities;

moving to direct mode and returning to trunking mode operation; and

requesting direct mode dual watch operation.

Figure 46 indicates the main functions of the MM.

MS application J\ TNMM-SAP

MM Activation/deactivation Registration/deregistration

Attachment/deattachment Group reporting
of group identities

DMO dual watch

Energy economy mode

J\ LMM-SAP
T

NOTE:  Security functions are defined in EN 300 392-7 [11].

Figure 46: MM main functions on the MS
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16.3.1 Activation and control of underlying MLE Service

16.3.1.1 Activation procedure

If theMShasitsITSI or TEI or both been permanently disabled the MS shall remain disabled at power up and shall not
activate any of the protocal entities, refer to EN 300 392-7 [11]. The following describes the procedure for M Ssthat
have not been permanently disabled.

MS BS
USER MM MLE air interface MLE MM

MLE-ACTIVATE req »

MLE-ACTIVATE con
]

MLE-OPEN req

P

TNMM-SERVICE ind
— ]

Figure 47: MM Activation procedure, successful cell selection

At power up, or similar start up such asachange of SIM card, the MM shall issue an MLE-ACTIVATE request
primitive. The MLE-ACTIVATE request primitive shall contain alist of valid mobile network identities.

When the MS performsinitial cell selection (see clause 18.3.4.6), MM shall wait for the reception of either aMLE-
ACTIVATE confirm or MLE-ACTIVATE indication primitive.

Upon receipt of an MLE-ACTIVATE indication primitive, the MM entity may issue anew MLE-ACTIVATE request
primitivewith arevised list of cell selection parameters. If no new parametersfor a cell sdlection are available MM
shall then inform the user application with a TNMM-SERVICE indication primitive issuing that the MSis"out of
service'.

Upon receipt of an MLE-ACTIVATE confirm primitive, the MM entity shall check whether the selected cell requires
registration asfollows:
a) registration mandatory:

- the MM shall inform the user application with TNMM-SERVICE indication issuing that the MSis"in
service waiting for registration”.

b) registration isnot required:

- the MM shall open the communi cation resources to the other higher layer entities by issuing an MLE-OPEN
request primitive to MLE which shall passit to other entities. This MLE-OPEN request primitive shall be
accompanied by a list of currently valid subscriber identities (ITSI, GTSl) in an MLE-IDENTITIES request
primitive. The MM shall inform the user application with TNMM-SERVICE indication indicating that the
MSis"in service'. The MLE-OPEN request shall not be issued if the M S has previoudy been temporarily
disabled and not subsequently enabled by theinfrastructure.

16.3.1.2 Deactivation procedure

This procedure shall beinvoked at power down or if the ITSI isdetached from the MS, The MM shall issue an
MLE-CLOSE request to MLE to indicate that access to the communication resources has been closed to the other
higher layer entities; SNDCP and CMCE. MM shall then issue an MLE-DEACTIVATE request primitive.
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16.3.1.3 Maintenance procedures

16.3.1.3.1 Report and cancel handling
The cancd and report procedure may be implemented in theM S and if used the following shall apply.
Incoming MLE-REPORT indications should indicate the following events:

- aPDU has been stored by the DLL ready for transmission. At this stage the transmission may be cancelled using
aMLE-CANCEL request and no information will be sent over the air interface;

- thefirg transmission of whole PDU. The BS may have received the PDU, but MS hasnot yet received an
acknowledgement. At this stage the layer 2 process may be stopped using a MLE-CANCEL request, but MM
cannot rely on the cancellation and may receive a response to the sent PDU;

- aPDU has not been successfully transmitted by layer 2 Cancellation is no longer possible, but the BS may have
received the PDU correctly and MM cannot rely on the cancellation and may receive aresponse to the sent PDU;

- aPDU has been successfully transmitted by layer 2. Cancellation isno longer possible.

The MLE-CANCEL request can minimise therisk of adding extraload to the air interface, e.g. when a user application
initiated registration request is buffered by the lower layers waiting for allowance to make random access attempt,
which can take a considerable amount of time. If the user application during this waiting period changesits decision and
wants to de-register, the application shall send aTNMM-DEREGISTRATION request which will be converted to a
MLE-CANCEL request depending on the status of the transmission as stated above.

16.3.1.3.2 Stealing permission and stealing repeats flag handling

For each PDU sent by MM, stealing permission and stealing repeats flag are set to some value. The values used are
outside of the scope of the present document.

16.3.1.3.3 Busy handling

An MLE-BUSY request shall be sent to the MLE by the MM when it initiates an individually addressed signalling
exchange with the SwMI, e.g. registration, authentication, group management etc., and an MLE-IDLE request shall be
sent to the MLE when the MM has completed any such signalling. This allows the MLE to indicate to other entities that
MM is currently busy. MM shall also inform the state to the user application by sending TNMM-SERVICE indication
primitive with "MM busy" or "MM idl€" indication. The behaviour of the user application is outside the scope of the
present document. However it isrecommended that the user application does not initiate new signalling exchange (e.g.
group attachment) whilethe MM is busy in another action.

16.3.1.3.4 Activity handling

An MLE-ACTVITITY request with indication "stay alive" shall be sent to the MLE by the MM when it initiates an
signalling exchange with the SwMI for which it waits for layer 3 response. An MLE-ACTIVITY request with
indication "sleeping permitted” shall be sent to the MLE when the MM has completed any such signalling. This allows
the MLE to temporarily withdraw the energy economy mode when MM is waiting for aresponse from the SwMI.

16.4  Registration procedure

Theregistration procedures areillustrated in figure 48 to figure 51 respectively. Registration can be initiated by the
MLE, by the user application or it can be requested by the infrastructure.

Security related information elements and their usage are defined in EN 300 392-7 [11].

A MSin thetemporarily disabled state shall set the location update type information element to 'Disabled M S updating'
in all regigration cases. The MS shall remain in the temporary disabled state (i.e. access to the communication
resources shall only remain open for the MM entity). The temporary disabled state is defined in EN 300 392-7 [11].
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MS shall assume at the art of registration to be unregistered except for forward and periodic registration, refer to
clause 16.4.1.2. If thereis no response to the registration the MS shall assume its previous state to be valid. In case the
MS hasto perform cell re-selection before receiving acknowl edgement to registration request, the MS shall consider
itself unregistered and shall send aregistration request on the new cell. The location update €l ement type applied shall
be the same asfor the interrupted registration, except in case when MS was performing periodic registration; then Ms
shall use either value "roaming location updating” or "call restoration roaming location updating” depending whether
thereisan active circuit mode call.

The behaviour of an MSin case it has to perform cell re-selection before receiving acknowl edgement to other requests
related to MM procedures (e.g. group attachment/detachment), is outside the scope of the present document.

16.4.1 MLE initiated registration procedure

The MLE shall initiate normal or forward registration when cell re-selection into alocation area outside of the current
registered areaisindicated and the new cdll requiresregistration. In addition, if the MS selects a cdll that indicatesin
the BS service details that 'System-wide services temporarily not supported' the MLE shall indicate aneed for normal
registration in case the new cell belongsto the registered area of the MS and the new cell requires registration.

Cdll re-sdlection into anew cell shall be notified to MM by the receipt of an MLE-LINK indication primitive. The
MLE-LINK indication shall supply the MNC, MCC and the LA of the new cell.

Theregistration type can be either normal, forward or periodic registration indicated by registration type parameter
received in the MLE-LINK indication from the MLE. The normal regigration is described in clause 16.4.1.1, the
forward registration in clause 16.4.1.2 and periodic registration in 16.4.2. Forward registration shall be applied only in
case thereisacircuit mode call active and the MSis attempting announced type 1 cell reselection.

When BS service detail s change to 'System-wide services supported' and the MSistemporary registered, see clause
16.4.8, the MLE shall indicate aneed for periodic registration.
16.4.1.1 Normal registration

Theregistration procedure can be carried out with, or without, identity exchange (see ETS 300 392-1[9], clause 9).
I dentity exchange shall berequired wherethe MS migratesto a new TETRA network other than the home network.

Normal registration case @) "roaming" shall be applied when the MS with the same ITSI has already successfully
registered to the network, refer to figure 48.

Normal registration case b) "migrating; MS migrates to other than its home network™ shall be applied when the MNC or
MCC of thel TSl differ from the LANC and LACC of the new cell to which the MS now registers (visited SwMI) and
thereisno valid registration of the ITSI to the new network).
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Normal registration case ¢) "migrating; MS migrates back to its home network" shall be applied when the MNC and
MCC of theI TSI arethe sameasthe LANC and LACC of the new cell to which the MS now registers (home SwMI)

and there
"temporar
figure 48.

isno valid registration of the ITS to the new network), refer to figure 48. Normal registration case d)
ily disabled MS* shall always be applied if the TEI or ITSI of the MS has been temporarily disabled, refer to

MS BS

USER MM MLE air interface MLE MM

NOTE:

- MLE-LINK ind
1N

MLE-UNITDATA req
start T351 | | (U-LOCATION UPDATE DEMANL)

MLE-REPORT ind

il TL-DATA req
———
MLE-REPORT ind
el
TL-DATA con
p— MLE-REPORT ind | ————————

MLE-UNITDATA ind
stop T351 | | (D-LOCATION UPDATE ACCEPT|

MLE-UPDATE req
TNMM-REGISTRATION ind =
]

MLE-REPORT shown in this figure applies to all scenarios where MM sends a PDU.

Figure 48: MLE initiated registration in cases a), b) and d)

For al cases a) to d) the information element "Group report response” shall not be present in these registration PDUSs.

a) roaming:

NOTE

The MM entity shall send a U-LOCATION UPDATE DEMAND PDU to the MLE with an
MLE-UNITDATA request primitive. The location update type information element in the PDU shall be set
either to "roaming location updating”, or if there was a circuit mode call active, to "call restoration roaming
location updating”. If "roaming location updating” PDU priority is set to 3 and if "call restoration roaming
location updating” PDU priority is set to 5. Upon sending the U-LOCATION UPDATE DEMAND PDU the
MM shall assumethat group identities with parameter value " Attachment for next location update required"
areno longer attached. If MS wishesto receive signalling on those group identities either the U-LOCATION
UPDATE DEMAND PDU may include a request for attachment/detachment of those group identitiesin the
group identity location demand information element or MM may later attach the groups using attach
mechanism, see clausel6.8.2. The PDU may contain the SSI (or SSI + address extension) information
elements. If present, they shall contain the ISSI of the MS and MNI of the M S, respectively. The PDU may
contain characteristics of the MSterminal in class of MS information element. The PDU may also contain
energy economy mode information in the energy saving mode information element, if so the timer T352 shall
be started. The MS may also request to append the new LA into the current RA in the request to append LA
information element. The information element LA information shall not present in the PDU because thisis
not a forward regigration. The MLE-UNITDATA request primitive parameters shall indicate that the identity
to be used shall bethe ASSI/(V)ASSI, if one has been issued, or the ISSI in the case where an ASSI/(V)ASSI
has not been issued. Timer T351 shall be started.

1: If ASSl or (V)ASSI isavailable at Layer 2, it isrecommended that the MS does not reveal itstrue identity
by sending 1SS! in Layer 3.
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b) Migrating; MS migrates to other than its home network:

The MM entity shal send a U-LOCATION UPDATE DEMAND PDU to the MLE with an
MLE-UNITDATA request primitive. Thelocation update type information element in the PDU shall be set
either to "migrating location updating”, or if there was a circuit mode call active, to "call restoration
migrating location updating"”. If "migrating location updating" PDU priority shall be set to 3 and if "call
restoration migrating location updating” PDU priority shall be set to 5, the PDU shall include the MNI of the
MS in the address extension information element and may include the ISS| of the MSin the SSI information
element. Thisfirst U-LOCATION UPDATE DEMAND PDU shall not include optional information
edementsclass of MS, energy saving mode and group identity location demand. Theinformation element LA
information shall not be present in the PDU because thisisnot a forward registration. The primitive
parameters shall indicate to the lower layers that the USSI of the MS shall be used. Timer T351 shall be
started.

NOTE 2: The use of the SSI information € ement in the U-LOCATION UPDATE DEMAND PDU isnot

recommended asit will result in fragmentation in MAC layer.

If SWMI isready to reject theregistration at this stage it shall send D-LOCATION UPDATE REJECT PDU
which shall include the MNI of the MS. The SSI in the layer 2 shall be the USSI. Otherwise SwMI shall send
D-LOCATION UPDATE PROCEEDING PDU allocating (V)ASSI.

Upon receipt of the D-LOCATION UPDATE PROCEEDING, the MM shall check whether the MCC and
MNC, included in the address extension information element, correspond to those valuesheld in the MS. If
the MNC or MCC do not correspond to the transmitted values, no further action shall be taken against that
PDU. If the MNC and MCC do correspond to the transmitted values, the MM shall extract the (V)ASS! from
the SSI field and send thisto the MLE by using MLE-IDENTITIES request primitive. Timer T351 shall be
stopped. The MS shall immediately change to use the (V)ASSI in al subsequent signalling except for the
Layer 2 acknowledgement for the received D-LOCATION UPDATE PROCEEDING PDU, where the USS|
shall be used.

The MM entity shall send a second U-LOCATION UPDATE DEMAND PDU to the MLE with an MLE-
UNITDATA request primitive. Thisshall have PDU priority 6. The PDU shall contain the MNI of the MSin
the address extension information element and the I SSI of the MSin the SSI information element. The PDU
shall contain characteristics of the MS terminal in the class of MS information element. The PDU may
contain energy economy mode information in the energy saving mode information element, if so the timer
T352 shall be started. Upon sending the U-LOCATION UPDATE DEMAND PDU the MM shall assume
that the group identities are no more attached. If MS wishes to receive signalling on those group identities
either the U-LOCATION UPDATE DEMAND PDU may include arequest for attachment/detachment of
those group identities in the group identity location demand information e ement or MM may later attach the
groups using attach mechanism, see clause 16.8.2. The MM shall not request to append the new LA into the
current RA in the request to append LA information element. Theinformation element LA information shall
not be present in the PDU because thisis not a forward registration. The location update type information
element in the PDU shall be set to demand location updating. The primitive parameters shall indicate that the
identity to be used shall be the SSI ((V)ASS!). Timer T351 shall be started.
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¢) Migrating; MS migrates back to its home network:

- The MM entity shall send a U-LOCATION UPDATE DEMAND PDU to the MLE with an
MLE-UNITDATA request primitive. Thelocation update type information element in the PDU shall be set
either to "migrating location updating”, or if there was a circuit mode call active, to "call restoration
migrating location updating". If "migrating location updating” PDU priority shall be set to 3 and if "call
restoration migrating location updating” PDU priority shall be set to 5. The PDU shall include the MNI of the
MS in the address extension information element and may include the ISS| of the MSin the SSI information
element. The PDU shall contain characteristics of the MSterminal in the class of MS information element.
The PDU may contain energy economy mode information in the energy saving mode information element, if
so thetimer T352 shall be started. Upon sending the U-LOCATION UPDATE DEMAND PDU the MM may
assume that the group identities which have earlier been attached in the home network with parameter value
"Attachment not needed” are attached and shall assume that all other group identities with other parameter
values are no more attached. If MS wishes to receive signalling on those unattached group identities either
the U-LOCATION UPDATE DEMAND PDU may include request for attachment/detachment of group
identities in the group identity location demand information element or MM may later attach the groups using
attach mechanism, see 16.8.2. The MM should not try to attach the group identities with parameter values
" Attachment not allowed for next ITSI attach” or which have been permanently detached in the home
network. The MS shall not request to append the new LA into the current RA in therequest to append LA
information element. The information element LA information shall not present in the PDU because thisis
not a forward regigration. The primitive parameters shall indicate to the lower layersthat the address to be
appended shall be the ISSI. Timer T351 shall be started.

d) Temporarily disabled MS:

- @), b) or ¢) shdl apply with the location update type information element set to 'Disabled MS updating’. The
MS shall remain in the temporarily disabled state (i.e. access to the communication resources shall only
remain open for the MM entity). The temporarily disabled state is defined in EN 300 392-7 [11]. In the
temporary disabled state the group attachments are not allowed and call restoration is not applicable.

If SwMI accepts theregistration it shall send a D-LOCATION UPDATE ACCEPT PDU.

For cases a), b), ¢) and d) :upon receipt of the D-LOCATION UPDATE ACCEPT PDU received with an
MLE-UNITDATA indication primitive, MM shall if present, extract the MNI from the address extension information
element and check that it is the same as MNI of the MSITSI and, if that is the case or the MNI isnot present, then the
MM shall:

NOTE 3: The address extension information element cannot act as compl ete safe guard because thereisno
information element for the ISSI in the PDU.

- If present, extract the ASS! or (V)ASS! from the SSI field.

- If the U-LOCATION UPDATE DEMAND contained arequest for attachment/detachment of group identities,
the MM shall inspect the group identity location accept information element to find out if the SwMI accepted
them. In case the group identity location accept information element isnot present in the D-LOCATION
UPDATE ACCEPT PDU, the MS shall assume the group attachment/detachment failed. The MS shall treat the
failure as equivalent to T353 timer expiry. If the group attachment acknowledgement does not contain explicit
group lifetime, then the applied lifetimeis outside the scope of the present document.

- The MM ghall inform the MLE of ASS| or (V)ASSI and the accepted and thus attached group identities with
related (V)GSSIs when applicable and shall command MLE to remove detached group identities with an MLE-
IDENTITIES request primitive, see clause 16.8. The M S shall immediately change to use the ASSI or (V)ASSI
in layer 2 in all subsequent signalling except for the Layer 2 acknowledgement for the received D-LOCATION
UPDATE ACCEPT PDU, where the SSI used shall be the same asthe layer 2 address used to transfer the
D-LOCATION UPDATE ACCEPT PDU.

- Timer T351 shall be stopped.

- MM shall, if information el ements are present, extract from the PDU the information concerning SCCHs and
minimum mode (18th frame) monitoring, energy saving information, subscriber class and new registered area
information, and inform these to the lower layersin an MLE-INFO request primitive, refer to clauses 16.7.1 and
16.4.9.

ETSI



236 ETSI EN 300 392-2 V2.3.2 (2001-03)

If the new registered area information element isnot present in the PDU, the MS shall consider the current RA to
include only the current LA the MS just registered on with no registration timeout.

If the new registered areainformation element is present, then the new RA isthat defined by the LA'sin the New
Registered Areainformation element and the LA timer associated with each LA shall be started. SwMI shall
include the LA into which the registration was made in the New registered area information e ement. Refer to
clause 16.4.6 for LA time-out.

The MS MM shdl issue an MLE-UPDATE request primitive indicating aregistration result of 'Success or
"Temporary registration’ and the LA'sin the RA. MM shall inform the user application that the MSisready for
use by issuing a TNMM-REGISTRATION indication primitive containing registration and group
attachment/detachment information.

Where an energy economy mode has been requested and the MS is not informed of the outcome of this request
inthe D-LOCATION UPDATE ACCEPT PDU, theinformation shall be conveyed in a separate
D-MM STATUS PDU as described in clause 16.7.1.

For subscriber class procedures, see clause 16.4.

For cases b) and c) (MS migration to other than its home network, or MS migrates back to its home network), the
optional Default group attachment lifetime information el ement may be present in the D-LOCATION UPDATE
ACCEPT PDU. If the dlement isnot present, the MS shall assume the lifetime " Attachment for next ITSI-Attach
required” to be the default lifetime.

If SWMI rejects theregistration it shall send a D-LOCATION UPDATE REJECT PDU. Upon receipt of a
D-LOCATION UPDATE REJECT PDU MM shall if present, extract the MNI from the address extension information
element and check that it is the same asMNI of the MSITSI and, if that is either the case or the MNI is not present,
then the MM shall:

NOTE 4: The address extension information element cannot act as compl ete safe guard because thereisno

information element for the ISSI in the PDU,
stop timers T351 and T352, if started;

inform the user application about registration failure by issuiing aTNMM-REGISTRATION indication primitive
containing "failure" and thereject cause;

analyse thereject cause:

- inthe event that a Congestion or Network failure isreported, MM may re-try registration after a suitable time
or issuean MLE-UPDATE request primitive with aregistration result of 'cell rgjection’ in order that the MLE
initiates cell reselection procedures as defined in clause 18.3.4.7;

- intheevent that "LA not alowed", "Service not subscribed” or "Roaming not supported” is reported, MM
shall issuean MLE-UPDATE request primitive with aregistration result of 'LA rejection’ in order that the
MLE initiates cell reselection procedures as defined in clause 18.3.4.7;

- intheevent that al TSI/ATSI unknown isreported, if the MAC header contains ASSI or (V)ASSI, the MS
shall re-try registration using the USSI or ISSI in layer 2 depending whether the MSisregistering to its home
network. In case MSisregistering to its home network, it shall perform registration as defined in 16.4.2 case
b) new ITSI. In case MS isregistering to foreign network, it shall perform registration asdefined in 16.4.1.1
case b) migrating; MS migrates to other than itshome network. If the MAC header contains 1SSl or USS],
MM shall issue an MLE-UPDATE request primitive with aregistration result of 'System rejection’ in order
that the MLE initiates cell reselection procedures as defined in clause 18.3.4.7;

- inthe event of a Mandatory e ement error or Message inconsistency error isreported, the MS shall be
allowed at least one registration re-try;

- intheevent of an Illegal MS or Migration not supported isreported, MM shall issue an MLE-UPDATE
request primitive with aregistration result of 'System rejection’ in order that the MLE initiates cell reselection
procedures as defined in clause 18.3.4.7;

theregject cause Forward registration failure shal not applicable to norma registration;
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- al other rgject causes are outside the scope of this clause of the present document, refer al'so to
EN 300 392-7[11];

- inthe event that the serving cell wasthe only cdl available MM shall issue an MLE-CLOSE request to the MLE
and TNMM-SERVICE indication to the TNMM-SAP indicating that the MSis "out of service'. The MM shall
consider the MSto be de-registered and hence apply the activation procedure as defined in clause 16.3 in order
to get into service again.

NOTE 5: When to apply the activation procedure, after no service is obtained, is outside the scope of the present
document.

16.4.1.2 Forward registration

Forward registration shall be applied in case there isacircuit mode call active and the MSis attempting announced
type 1 cell resdlection and the MS with the same ITSI has already successfully registered to the network and the cdll to
which it now registers does not belong to its current RA (home and visited SwMI).

MS BS
USER MN MLE air interface MLE MM

I MLE-LINK ind

MLE-PREPARE req
start T351 | [ (U-LOCATION UPDATE DEMANM)

MLE-REPORT ind
— TL-DATA req

| MLE-REPORT ind

_ i TL-DATA con
I MLE-REPORT ind |

MLE-PREPARE con
stop T351 | | (D-LOCATION UPDATE ACCEPT

MLE-UPDATE req

—

TNMM-REGISTRATION ind
]

Figure 49: MLE initiated forward registration

The location update type information element in the U-LOCATION UPDATE DEMAND PDU shall be set to "call
restoration location updating”. The U-LOCATION UPDATE DEMAND PDU may contain energy economy mode
information in the energy saving mode information element, if so thetimer T352 shall be started. The PDU may contain
the SSI and address extension information elements, if present, the information elements shall contain the ISSI of the
MS an MNI of the MS, respectively. The PDU may also contain characteristics of the MS terminal in classof MS
information e ement. The MS may also request to append the new LA into the current RA in the request to append LA
information e ement. The PDU shall contain the location areaidentification of the new cell, whereto the MSis forward
registering, inthe LA information element. Upon sending the U-LOCATION UPDATE DEMAND PDU the MM shdll
assume that group identities with parameter value "Attachment for next |ocation update required” are not attached on
thenew LA. If MS wishes to receive signalling on those group identities the U-LOCATION UPDATE DEMAND PDU
shall include arequest for attachment/detachment of those group identities in the group identity |ocation demand
information element or MM may later attach the groups using attach mechanism, see clause 16.8.2. The
MLE-UNITDATA request primitive parameters shall indicate that the identity to be used shall be the ASSI/(V)ASS, if
one has been issued, or the 1SS! in the case wherean ASSI/(V)ASS! has not been issued. Timer T351 shall be started.

NOTE 1: If ASSl or (V)ASS! isavailable at Layer 2, it isrecommended that the MS does not reveal itstrue identity
by sending 1SS! in Layer 3.

"Group report response” shall not be present in forward registration PDUSs.

If the SwMI accepts theregistration it shall send a D-LOCATION UPDATE ACCEPT PDU in an MLE D-NEW CELL
PDU as defined in clause 18.3.4.
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Upon receipt of the D-LOCATION UPDATE ACCEPT by the MLE-PREPARE confirm the MM shall if present,
extract the MNI from the address extension information e ement and check that it is the same as MNI of the MSITS
and, if that is either the case or the MNI is not present, then the MM shall:

Extract the ASSl or (V)ASSI from the SSl field. The MS shall immediately changeto use the ASSI/(V)ASSI in
layer 2 in all subsequent signalling except for the Layer 2 acknowledgement for the received D-LOCATION
UPDATE ACCEPT PDU, where the same SS| shall be used aswas used in layer 2 in the D-LOCATION
UPDATE ACCEPT PDU. MM shall, if present, extract the MNI of the MS from the address extension
information element. If the U-LOCATION UPDATE DEMAND contained request for attachment/detachment of
group identities, the MM shall inspect the group identity location accept information element to find out if the
SwMI accepted them. In case the group identity location accept information element isnot present in the D-
LOCATION UPDATE ACCEPT PDU, the MS shal assume the group attachment/detachment failed. The MS
shall treat the failure as equivalent to T353 timer expiry. If the group attachment acknowl edgement does not
contain explicit group lifetime, then the applied lifetimeis outside the scope of the present document. MM shall
inform the MLE of ASSI or (V)ASSI and accepted and thus attached group identities and related (V)GSSI, when
applicable with an MLE-IDENTITIES request primitive. MM shall, if information e ement is present, extract
from the PDU the information concerning new registered area information, and inform these to the lower layers
in an MLE-INFO request primitive.

NOTE 2: The address extension information element cannot act as complete safe guard because thereisno

information element for the ISSI in the PDU.

If the new registered area information element isnot present in the PDU, the MS shall consider the current RA to
include only the current LA the MS just registered on with no registration timeout.

If the new registered area information element is present, then the new RA isthat defined by the LA'sin the New
registered areainformation element and the LA timer associated with each new LA shall be started.

NOTE 3: The LA from which the MSisroaming isnot part of thenew RA unlessthat LA isincluded in the New

registered areainformation element.

Timer T351 shall be stopped. MM shall, if information elements are present, extract from the PDU the
information concerning SCCH, energy saving information (economy mode, and minimum mode (18th frame)
monitoring), subscriber class, if present, and inform these to the lower layersin an MLE-INFO request
primitive, refer to clauses 16.7.1 and 16.4.9.

For subscriber class procedures see clause 16.4.

The MS MM shall issue an MLE-UPDATE request primitive indicating aregistration result of 'Success or 'Temporary
registration’ and the LA'sin the RA. MM shall inform the user application that the MSisready for use by issuing a
TNMM-REGISTRATION indication primitive containing registration and group attachment/detachment information.
Where an energy economy mode has been requested and the MS is not informed of the outcome of this request in the
D-LOCATION UPDATE ACCEPT PDU, theinformation shall be conveyed in a separate D-MM STATUS PDU as
described in clause 16.7.1.

If the SwWMI rejects theregistration it shall send aD-LOCATION UPDATE REJECT PDU. Upon receipt of a D-
LOCATION UPDATE REJECT, MM ghall if present, extract the MNI from the address extension information element
and check that it isthe same as MNI of the MSITS! and, if that isthe case or the MNI is not present, then the MM

shal:

NOTE 4: The address extension information element cannot act as compl ete safe guard because thereisno

information element for the ISSI in the PDU.
stop timers T351 and T352, if started;

inform the user application about registration failure by issuiing aTNMM-REGISTRATION indication primitive
containing "failure" and thereject cause;

remain registered in the current cell with previous ASSI, (V)ASSI, GSSIs and (V)GSSIs as appropriate.
analyse the reject cause:

- inthe event that a "forward regidtration failure” isreported, MM shall issue an MLE-UPDATE request
primitive with aregistration result of "forward registration failure”, refer to clause 17.3.9, in order that the
MLE initiates cell reselection procedures as defined in clause 18.3.4.7.
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- intheevent that a LA unknown, MM shall issue an MLE-UPDATE request primitive with aregistration
result of ‘LA rejection’ in order that the MLE initiates cell reselection procedures as defined in
clause 18.3.4.7.

- all other reject causes are analysed and acted similarly as with normal registration (clause 16.4.1.1).

In the temporary disabled state the CMCE is closed and consequently call restoration and forward registration are not
applicable.

16.4.2  User application initiated registration procedure

User application initiated registration shall be available whenever the MSis camped on acell, i.e. hasreceived TNMM-
SERVICE indication stating that the MSis "in service waiting for registration” or "in service". It shall be applied
whenever an identity is attached to the MS. The user application initiated registration can be used at power up and at
any time provided that an ITSI isavailable either within theMS, and shall be supplied with the TNMM-
REGISTRATION reguest primitive, see figure 50.

In case the status of the BS changes from "system wide services temporarily not supported " to "normal mode" and the
MS has atemporary registration to the cell, the MLE shall indicate a need for periodic registration to MM by sending an
MLE-LINK indication. In such acase or if aLA timer expires and the LA isthe current LA, the MM shall inform user
application by sending a TNMM-REGISTRATION indication with registration parameter set to "LA registration
expired” and LA parameter to the current LA so that the application could initiate registration in a suitable time e.g.
after completing on-going call.

MS BS
USER MM MLE  air interface MLE MM

TNMM-REGISTRATION req

MLE-UNITDATA req

TL-DATA re
start T351 | | (y.LOCATION UPDATE DEMAN) a

TL-DATA con
MLE-UNITDATA con

stop T351 | ==
(D-LOCATION UPDATE ACCEPT))
TNMM-REGISTRATION con
|-l

MLE-IDENTITIES req »

MLE-INFO req »

MLE-OPEN req .

TNMM-SERVICE ind

Figure 50: User application initiated registration in cases a) and b)

MM shall check whether the TNMM-REGISTRATION request primitive contains arequest to perform a periodic
registration or to select a specified MCC and MNC and possible LA. In casethe TNMM-REGISTRATION request is
not a periodic registration request, MM shall send the preferred network / LA listin an MLE-LINK request to MLE and
shall wait for MLE-LINK indication. If MM receives MLE-ACTIVATE indication from MLE because MLE isnot able
to select therequested MCC, MNC or LA, MM shall inform the user application by issuing a
TNMM-REGISTRATION confirm primitive indicating "no preferred cell found". The user application may then
provide new MCC, MNC and/or LA information to MM using a TNMM-REGISTRATION request primitive.

If theMSisin state'in service' and the user application was not requesting periodic registration, MM shall wait for an
MLE-LINK indication from the MLE and perform registration as specified in clause 16.4.1.
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If the MSisin state'in service waiting for registration’, MM shall send an MLE-LINK request to MLE and wait for
MLE-LINK indication. For a periodic registration request or after receiving an MLE-LINK indication from the MLE,
MM shall ascertain whether thereisanew TSI being attached as follows:

- casea) "nonew ITS" shall be applied when the MS with the same I TSI has already successfully registered to
the network (home and visited SwMI);

- caseb) "new ITSI" shall be applied at power up regigtration or when thereisno valid registration of the ITSI to
the network and the MNC and MCC of theITSI arethe same asthe LANC and LACC of the cell the MSis
camped on (home SwMI);

- case ¢) "new un-exchanged ITS" shall be applied a power up registration or when thereisno valid regigtration
of the TSI to the network and the MNC or MCC of the ITSI differ from the LANC or LACC of the cell the MS
is camped on (visited SwMI).

In addition atemporary disabled MS shall follow case d).

a) nonew ITSI:

MM shall send a U-LOCATION UPDATE DEMAND PDU to the MLE with an MLE-UNITDATA request
primitive. This shall have PDU priority 3.

The location update type information element in the PDU shall be set to "periodic location updating”.

The PDU may contain the SSI and address extension information elements, it present, the information
elements shall contain the ISSI of the MS and MNI of the MS, respectively. The PDU may aso contain the
class of MS information e ement and energy saving mode information element, if so the timer T352 shall be
started. Upon sending the U-LOCATION UPDATE DEMAND PDU the MM shall assume that group
identities with parameter value " Attachment for next location update required” are no more attached. If MS
wishes to receive signalling on those group identities either the U-LOCATION UPDATE DEMAND PDU
may include request for attachment of those group identities in the group identity location demand
information element or MM may later attach the groups using attach mechanism, see 16.8.2. The
MLE-UNITDATA request primitive parameters shall indicate that the identity to be used shall be the
ASSI/(V)ASSI, if one has been issued, or the ISSI in the case where an ASSI/(V)ASSI has not been issued.
Timer T351 shall be started.

NOTE 1: If ASSl or (V)ASS! isavailable at Layer 2, it isrecommended that the MS does not reveal itstrueidentity

by sending 1SS! in Layer 3.

b) newITS:

in this case at the beginning the communi cation resources are closed. The MM shall register with the home
network using ISSI. MM shall send a U-LOCATION UPDATE DEMAND PDU to the MLE with an MLE-
UNITDATA request primitive. This shall have PDU priority 6. The location update type information element
in the PDU shall be set to "ITSl attach™. The PDU shall aso contain the characterigtics of the MS terminal in
the class of MS information element. The PDU may contain the SSI and address extension information
eements, if present, the information elements shall contain the 1SS!I of the MS and MNI of the MS,
respectively. The PDU may also contain energy economy mode information in the energy saving mode
information el ement, if so thetimer T352 shall be started. Upon sending the U-LOCATION UPDATE
DEMAND PDU the MM may assume that group identities which have earlier been attached in the home
network with parameter value "Attachment not needed" are attached and shall assumethat all other group
identities are no more attached. If MS wishes to receive signalling on the unattached group identities either
the U-LOCATION UPDATE DEMAND PDU may include request for attachment/detachment of those
group identitiesin the group identity location demand information element or MM may later attach the
groups using attach mechanism, see clause 16.8.2. The MM should not try to attach the group identities with
parameter values "Attachment not allowed for next ITSl atach" or which have been permanently detached in
the home network. The MS shall not request to append the new LA into the current RA in therequest to
append LA information element. The information element LA information is not present in the PDU because
thisis not aforward registration. The primitive parameters shall indicate that the identity to be appended by
the MAC shall bethe SSI (1SSI). Timer T351 shall be started;
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€) new un-exchanged ITSI:

- inthiscase at the beginning the communication resources are closed. The MM shall register on avisited
network using identity exchange. The MM entity shall send a U-LOCATION UPDATE DEMAND PDU
with PDU priority 3 to the MLE with an MLE-UNITDATA request primitive and issue an MLE-BUSY
request primitive to the MLE. The |ocation update type information element in the PDU shall be set to
"migrating location updating”. The PDU shall include the MNI of the MSin the address extension
information e ement and may include the 1SSl of the MSin the SSI information e ement. There shall beno
optional information elements class of MS, energy saving mode and group identity location demand in the
PDU because they shall be present in the second U-LOCATION UPDATE DEMAND PDU, if needed. The
information e ement LA information shall not present in the PDU because thisis not a forward registration.
The primitive parameters shall indicate to the lower layers that the USSI of the M S shall be used. Timer T351
shall be started;

NOTE 3: The use of the SSI information e ement in the U-LOCATION UPDATE DEMAND PDU isnot
recommended asit will result in fragmentation in MAC layer.

- if SwMI isready to rgject theregistration at this stageit shall send D-LOCATION UPDATE REJECT PDU
which shall include the MNI of the MS. The SSI in the layer 2 shall be the USSI. Otherwise SwMI shall send
D-LOCATION UPDATE PROCEEDING PDU allocating (V)ASSI;

- upon receipt of the D-LOCATION UPDATE PROCEEDING PDU, the MM shall if present, extract the MNI
from the address extension information element and check that it isthe same as MNI of the MSITS! and, if
that is either the case or the MNI isnot present, then MM shall:

- extract the (V)ASSI from the SSI field and send thisto the MLE by using MLE-IDENTITIES request
primitive. The MS shall immediately change to use the (V)ASS! in all subsequent signalling except for
the Layer 2 acknowledgement for the received D-LOCATION UPDATE PROCEEDING PDU, wherethe
USSI shall be used;

- stoptimer T351;

- asthemessageisaresponse to arequest made using the USSI, MM shall check that the MCC and the
MNC included in the address extension information element, correspond to the MNI of the MS. This shall
be used to ensure that if two mobiles request registrations using the same USSI that MM can distinguish
between them:

- if the MNIs do not match no action shall be taken;

- if the MCC and the MNC do correspond the transmitted values, the MM entity shall reply with a
second U-LOCATION UPDATE DEMAND PDU containing the MNI of the MS in the address
extension information element and 1SSl of the MSin the SSI information element, thus comprising
thefull ITSI tothe MLE with an MLE-UNITDATA request primitive. The PDU shall also contain the
class of MS information e ement. The PDU may also contain economy mode information in the
energy saving mode information element, if so the timer T352 shall be started. Upon sending the
U-LOCATION UPDATE DEMAND PDU the MM shall assume that all group identities are no more
attached. If MS wishes to receive signalling on those unattached group identities either the
U-LOCATION UPDATE DEMAND PDU may include request for attachment/detachment of group
identities in the group identity location demand information element or MM may later attach the
groups using attach mechanism, see 16.8.2. The MS shdl not request to append the new LA into the
current RA in the request to append LA information e ement. Theinformation element LA
information isnot present in the PDU because thisis not aforward registration. This shall have PDU
priority 6. The location update type information element in the PDU shall be set to "demand location
updating”. The primitive parameters shall indicate that the address to be appended by the MAC shall
be the SSI ((V)ASSI). Timer T351 shall be started.

d) Temporarily disabled MS:

- @), b) or ¢) shal apply with the location update type set to 'Disabled MS updating' but there shall be no group
attachment or reporting signalling. The MS shall remain in the temporarily disabled state (i.e. accessto the
communication resources shall only remain open for the MM entity). The temporarily disabled state is
defined in EN 300 392-7 [11].

If SwMI accepts theregistration it shall send a D-LOCATION UPDATE ACCEPT PDU.
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For cases a), b), ¢) and d) upon receipt of the D-LOCATION UPDATE ACCEPT PDU, which shall be received with an
MLE-UNITDATA indication primitive, MM shall, if present, extract the MNI of the MS from the address extenson
information element and check that it isthe same as MNI of the MSITSI and, if that is the case or the MNI is not
present, then the MM shall:

NOTE 4: The address extension information element cannot act as safe guard because there is no information

e ement for the 1SS! in the PDU.
stop timer T351;

extract any ASSI or (V)ASSI from the SSI field. If the U-LOCATION UPDATE DEMAND contained request
for attachment/detachment of group identities, the MM shall inspect the group identity |ocation accept
information element to find out if the SwMI accepted them. In case the group identity location accept
information e ement is not present in the D-LOCATION UPDATE ACCEPT PDU, the MS shall assumethe
group attachment/detachment failed. The MS shall treat the failure as equivalent to T353 timer expiry. If the
group attachment acknowledgement does not contain explicit group lifetime, then the applied lifetimeis outside
the scope of the present document. MM shall inform the MLE of ASS! or V(ASSI) and attached group identities
with related (V)GSSIs when applicable with an MLE-IDENTITIES request primitive, see clause 16.8. The MS
shall immediately change to usethe ASSI or (V)ASSI in layer 2 in all subsequent signalling except for the Layer
2 acknowledgement for the received D-LOCATION UPDATE ACCEPT PDU, where the SSI used shall be the
same asthelayer 2 address used to transfer the D-LOCATION UPDATE ACCEPT PDU;

extract from the PDU, if information elements are present, the information concerning SCCHs and minimum
mode (18th frame) monitoring, energy saving information, subscriber class and new registered area and pass
these to the lower layersin an MLE-INFO request primitive, refer to clauses 16.7.1 and 16.4.9. If the new
registered areainformation element is not present in the PDU, the MS shall consider the current RA to include
only the current LA the MS just registered on with no registration timeout. If the new registered areainformation
element is present, then the new RA is that defined by the LA's in the New registered area information element
and the LA timer associated with each new LA shall be started (if applicable; i.e. if the LA Timer valueisnot
111,). SwMI shall include the LA into which registration was made in the New registered areainformation
element. The MSMM shdl issue an MLE-UPDATE request primitive indicating aregistration result of
"Success' or "Temporary regigration” and the LA'sin the RA. MM shall inform the user application that the MS
isready for use by issuing a TNMM-REGISTRATION confirm primitive indicating "success' and containing
registration and group attachment/detachment information. Where an energy economy mode has been requested
and the MSis not informed of the outcome of thisrequest in the D-LOCATION UPDATE ACCEPT PDU, the
information shall be conveyed in a separate D-MM STATUS PDU as described in clause 16.7.1;

if regigtration is successful and communication resources were closed, then the MM shall open the

communi cation resources to the other higher layer entities by issuing an MLE-OPEN request primitive. The
MLE-OPEN request shall not be issued if the MS has previously been temporarily disabled and not subsequently
enabled by the infrastructure. The MM shall inform the user application with TNMM-SERVICE indication
issuing that the MSisin service.

In cases b) (new ITSI) and c) (new unexchanged ITS!) the D-LOCATION UPDATE ACCEPT may contain the optional
Default group attachment lifetime information e ement. If the element isnot present, the MS shall assume thelifetime
"Attachment for next ITSI-Attach required” to be the default lifetime. If the SwMI rejects the regigtration it shall send
aD-LOCATION UPDATE REJECT PDU.

Upon receipt of the D-LOCATION UPDATE REJECT, MM shall, if present, extract the MNI from the address
extension information eement and check that it isthe sameas MNI of the MSITSI and, if that is either the case or the
MNI isnot present, then MM shall:

NOTE 5: The address extension information element cannot act as compl ete safe guard because thereisno

information element for the ISSI in the PDU.
stop timers T351 and T352, if started;

inform the user application about registration failure by issuing aTNMM-REGISTRATION indication primitive
containing "failure” and thereject cause;

analyse thergect cause and act similarly as in normal registration, see clause 16.4.1.1.
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- further regigration requests can be made in response to the receipt of further TNMM-REGISTRATION requests
from the user application, once anew cell has been selected. In the event that the serving cell was the only cell
available, MM shall issue an MLE-CLOSE request to the MLE and TNMM-SERVICE indication to the TNMM-
SAP indicating that the MSis "out of service". The MM shall consider the M S to be de-registered and hence
apply the activation procedure as defined in clause 16.3 in order to get into service again.

NOTE 6: When to apply the activation procedure, after no serviceis obtained is outside the scope of the present
document.

16.4.3 Infrastructure initiated registration procedure

MS BS
USER N MLE  air interface MLE MM
TL-DATA ind
_— MLE-UNITDATA ind
(D-LOCATION UPDATE COMMAND]
MLE-UNITDATA re
start T351 L] TL-DATA req
(U-LOCATION UPDATE DEMAND
TL-DATA con
- MLE-UNITDATA een ind
stop T351
(D-LOCATION UPDATE ACCEPT]
MLE-IDENTITIES req -
MLE-INFO req
TNMM-REGISTRATION ind —
NOTE: Infrastructure initiated registration is carried out following information given by the MLE through an MLE-

UNITDATA indication.

Figure 51: Infrastructure initiated registration
Figure 52: Void
Figure 53: Void

The SwMI may initiate registration at any time by sending a D-LOCATION UPDATE COMMAND PDU, which may
contain a group report request.

Upon receipt of the D-LOCATION UPDATE COMMAND PDU, the MM shall if present, extract the MNI from the
address extension information e ement and check that it isthe same as MNI of the MSITSI and, if that iseither the case
or the MNI is not present, then MM shall:

- sendaU-LOCATION UPDATE DEMAND PDU which shall contain the MNI of the MS in the address
extension information element and the ISS| of the MSin the SSI information element, thus providing the true
ITSI. This shall have PDU priority 6. The location update type information e ement in the PDU shall be st to
"demand location updating” or "disabled MS updating” depending whether the MSis enabled or disabled. The
MLE-UNITDATA request primitive parameters shall indicate that the identity to be used shall be the
ASSI/(V)ASSI, if one has been issued, or the ISSI in the case where an ASSI/(V)ASSI hasnot been issued;
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upon receipt of the D-LOCATION UPDATE COMMAND PDU including a group report request from the MLE,
the MM shall regard all the group identities no more attached. If the MS wishes to receive signalling on those
group identities, the MM may include group attachmentsto the U-LOCATION UPDATE DEMAND PDU or re-
attach all the groups using U-ATTACH/DETACH GROUP IDENTITY PDUs. If the MShasno groups to
attach, it shall send U-LOCATION UPDATE DEMAND PDU containing a group report response information
element indicating "group report complete”. When sending the first group attachment, either in U-LOCATION
UPDATE DEMAND PDU or U-ATTACH/DETACH GROUP IDENTITY PDU, the group identity
attach/detach mode information element shall be set to "detach all currently attached group identities and attach
group identities defined in the group identity..” and the group identity report information € ement to "not report
request”. If all the reported groups are sent in this one PDU it shall contain a group report response information
element indicating "group report complete”, or otherwise not include this information element. The PDU priority
shall be set to 3. Timer T353 shall be started. For further discussion of the use of the U-ATTACH/DETACH
GROUP IDENTITY PDU in this context see 16.8.3;

upon receipt of the D-LOCATION UPDATE COMMAND PDU without a group report request, the MM shall
assume that group identities with parameter value "Attachment for next |location update required” are no more
attached. If MS wishes to receive signalling on those group identities either the U-LOCATION UPDATE
DEMAND PDU may include request for attachment of those group identities in the group identity location
demand information element or MM may later attach the groups using attach mechanism, see 16.8.2;

the U-LOCATION UPDATE DEMAND PDU shall contain the class of MS el ement;

the U-LOCATION UPDATE DEMAND PDU shdl contain economy mode information in the energy saving
mode information element if energy saving is activated, if so timer T352 shall be started;

the MS shall not request to append the new LA into the current RA in therequest to append LA information
element. Theinformation element LA information shall not be present in the PDU because thisis not aforward
registration;

timer T351 shall be started.

Upon receipt of the D-LOCATION UPDATE ACCEPT PDU MM shall, if present, extract the MNI from the address
extension information element and check that it isthe sameas MNI of the MS TSI and, if that is either the case or the
MNI isnot present, then MM shall:

extract any ASSI or (V)ASSI from the SSI field. The MS shall immediately change to use the ASSI/(V)ASSI in
layer 2 in all subsequent signalling except for the Layer 2 acknowledgement for the received D-LOCATION
UPDATE ACCEPT PDU, where the same SS| shall be used aswas used in layer 2 in the D-LOCATION
UPDATE ACCEPT PDU;

if the U-LOCATION UPDATE DEMAND contained request for attachment/detachment of group identities, the
MM shall inspect the group identity location accept information element to find out if the SwMI accepted them.
In case the group identity location accept information element isnot present in the D-LOCATION UPDATE
ACCEPT PDU, the MS shall assume the group attachment/detachment failed. The MS shall treat the failure as
equivalent to T353 timer expiry. If the group attachment acknowledgement does not contain explicit group
lifetime, then the applied lifetimeis outside the scope of the present document. MM shall inform the MLE of
ASSI or V(ASSI) and accepted and thus attached group identities and related (V)GSSIs with an MLE-
IDENTITIES request primitive, see clause 16.8. The M S shall immediately change to use the ASS! or (V)ASSI
in all subsequent signalling except for the Layer 2 acknowledgement for the received D-LOCATION UPDATE
ACCEPT PDU, wherethe SS| used shall be the same asin D-LOCATION UPDATE ACCEPT PDU;

stop timer T351;

MM shall, if information elements are present, extract from the PDU the information concerning SCCHs and
minimum mode (18th frame) monitoring, energy saving information, subscriber class and new registered area
information and inform these to the lower layersin an MLE-INFO request primitive, refer to 16.7.1 and 16.4.9.

If the new registered area information element isnot present in the PDU, the MS shall consider the current RA to
include only the current LA the M S just registered on with no registration timeout. If the new registered area
information element is present, then the new RA is that defined by the LA'sin the New registered area
information e ement and the LA timer associated with each LA shall be started. The LA into which the
registration was made shall be included in the New registered area information el ement;
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- the MSMM shall issue an MLE-UPDATE request primitiveindicating aregistration result of "Success' or
"Temporary registration” and the LA'sin the RA. MM shall inform the user application about infrastructure
initiated regigtration by issuinga TNMM-REGISTRATION indication primitive containing registration and
group attachment/detachment information.

If the SwMI rejects theregistration it shall send a D-LOCATION UPDATE REJECT PDU.

Upon receipt of a D-LOCATION UPDATE REJECT, MM shall, if present, extract the MNI from the address extension
information e ement and check that it isthe same as MNI of the MSITSI and, if that is either the case or the MNI is not
present, then MM shall:

NOTE 1: The address extension information element cannot act as compl ete safe guard because thereisno
information element for the ISSI in the PDU.

- stop andreset timer T351 and T352, if started;

- inform the user application about registration failure by issuing aTNMM-REGISTRATION indication primitive
containing "failure" and thereject cause;

- anaysethergect cause and act similarly asin normal regigtration, see 16.4.1.1;

- inthe event that the serving cell wasthe only cell available, MM shall issue an MLE-CLOSE request to the MLE
and TNMM-SERVICE indication to the TNMM-SAP indicating that the MSis "out of service'. The MM shall
consider the MSto be de-registered and hence apply the activation procedure as defined in clause 16.3 in order
to get into service again.

NOTE 2: When to apply the activation procedure after no service is obtained is outside the scope of the present
document.

16.4.4  Colliding registrations

In the event that the MS MM requests registration at the same time that the infrastructure demands that the MS MM
registers, the MS MM should respond to the D-LOCATION UPDATE COMMAND PDU using the procedure defined
in clause 16.4.3. On successful outcome, MM shall inform the user application with a TNMM-REGISTRATION
indication containing registration and group attachment/detachment information.

16.4.5 Expiry of timer T351

Thistimer isintended to control how often an MS may try to register to a BS. On the expiry of timer T351, if it is il
possible to solely cancel the outstanding PDU according to clause 16.3.1.3, MM shall issue an MLE-CANCEL request
with the handle of the tranamission request it correspondsto.

If itisno longer possible to solely cancd the outstanding PDU according to clause 16.3.1.3, MM may issue a U-ITSI
DETACH PDU using the de-registration procedures described in clause 16.6 or resend the U-LOCATION UPDATE
DEMAND PDU using the procedures described in clauses 16.4.1 and 16.4.2.The MS may wish to select a new serving
cell before further registration attempts should be made.

16.4.6 Expiry of LA timers

The LA timer isintended to clear out LAs from the current RA. LA timer shall be mandatory for MS. If SwMI utilises
optional LA timer and it expiresin the SwMI it may no more page the MSon that LA. The optional LA timer in SwMI
should have alonger timeout value that the value attached to the MS. If aLA timer expires and the LA isnot the current
LA, then the LA shall be removed from the current RA in the MS and the MM shall issue an MLE-UPDATE request
primitive to the MLE containing the valid LAs of the RA. If a LA timer expiresand the LA isthe current LA, MM shall
inform user application by sending an TNMM-REGISTRATION indication with registration parameter set to "LA
registration expired” and LA parameter to the current LA so that the application could initiate registration in a suitable
time e.g. after completing on-going call as defined in 16.4.2 @).
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16.4.7 Lifetime of ASSI/(V)ASSI

Only one dias SSI (ASSI or (V)ASSI) shall bevalid per ITS a one time. When the SwMI allocates anew ASS| or
VASSI to MS (ITSI), the previous ASS or (V)ASSI becomesinvalid.

If SwMI allocates ISSI of the MS as ASSI, the previous ASSI, if any, becomesinvalid.

Once ASSI or (V)ASSI has been alocated, MS shall useit asdefined in clause 23.4.1.2.1 and 23.4.1.2.2. Even if ASS|
has been allocated, SwMI may send PDUs using 1SS! in home network (refer to 23.4.1.2.1, Note 4) in which casethe
layer 2 acknowledgement sent by M S shall contain ISSI.

16.4.7.1 ASSI/(V)ASSI validity at migration

The ASSI / (V)ASSI isvalid only within the SwMI which allocated it. When MS migrates (i.e. MS sends | ocation
update with type "migrating location updating” or "call restoration migrating location updating”) the previous ASS! /
(V)ASSI becomesinvalid and the migrated to SwMI shall allocate anew (V)ASSI or may alocate an ASS| as
appropriate.

16.4.7.2  ASSI/(V)ASSI validity by MS initiative

Whenever MS makesan "ITSI Attach” registration attempt (either successful or unsuccessful), the current ASSI, if any,
becomesinvalid. Whenever MS makes de-regigration (sends U-ITSI DETACH PDU), the current ASSI / (V)ASS!, if
any, becomesinvalid.

16.4.7.3 ASSI/(V)ASSI validity at registration rejection

If SWMI rejects the registration attempt either with reason "Migration not supported”, "ITSI/ATSI unknown™ or "lllegal
MS", the current ASSI/(V)ASS, if any, shall become invalid. With any other reject reason the ASSI/(V)ASSI remains
valid.

NOTE 1: Itisuseful not to withdraw the ASSI / (V)ASSI in every case when registration isrejected. For example
in casethe SwWMI rejects the registration attempt because the LA isnot allowed for the M S, the MS may
send next regidtration (to some other LA) using the ASSI / (V)ASSI and thus not revealing its own
identity (1SSI). However, in case SwMI wants to reject visiting MS permanently the (V)ASSI shall be
withdrawn.

NOTE 2: Thereare no means for SwMI to withdraw the ASSI explicitly within registration rejection because
D-LOCATION UPDATE REJECT PDU does not contain ASSI / (V)ASSI information element.

16.4.8 Temporary registration

In case the status of the BS changes from "normal mode" to "system wide services temporarily not supported " the MSs
which have aready registered there stay normally registered (no action needed).

In case MSregigersto aBSwhich isin state "system wide services temporarily not supported” and gets aregistration
accepted response with status " Temporary registration”, the M S shall consider its registration to be temporarily accepted
in the system. The MM shdll passthis Temporary registration’ information to MLE within 'Registration status
parameter in MLE-UPDATE request.

NOTE 1: In "system wide services temporarily not supported " state, the SwMI may either accept the registration
normally or usethe "temporary regisration” acknowledgement.

In case the status of the BS changes from "system wide services temporarily not supported " to "normal mode" the MSs
which havereceived a"Temporary registration” response have to register again (with type "periodic location
updating”). The MLE shall detect the change to normal mode and shall indicate the need for periodic registration to
MM by sending MLE-LINK indication. Those M Ss, which have received a normal registration accept
acknowledgement shall not register again.

In case MS, which hasreceived a"Temporary registration” acknowledgement, makes a cell resdlection it has to register
to thenew cell even if the cell belongs to the Registered area of the MS. In this case MLE shall indicate the need for
registration to MM by sending MLE-LINK indication.
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NOTE 2: SwMI should use the " Temporary registration” acknowledge only in case the BSisin state "system wide
services temporarily not supported .
16.4.9 Subscriber class procedures

Upon reception of a D-LOCATION UPDATE ACCEPT PDU which contains the subscriber class information element
the MM shall:

- if anetwork provides a subscriber class profile in the subscriber class information element, this overrides any
previous subscriber classinformation previoudy supplied for this network (at subscription or earlier registration)
and the MS will inform thisto MLE in an MLE-INFO request primitive as defined registration protocols,

- if the home network provides no subscriber classinformation in a subscriber class information element, the MS
will use the subscriber class profile allocated at subscription;

- if avisited network provides no subscriber class information in a subscriber classinformation e ement, the MS
shall assume that all subscriber classes are valid.

NOTE: A subscriber class profileis valid only within the network which allocated it.

Upon receiving MLE-INFO indication indicating no match between the subscriber class being broadcast by the SwMI
and the subscriber class of the MS, the MM shall respond to all SwMI initiated procedures normally but shall restrict
the MSinitiated requests so that only the next procedures are allowed:

- location updating;

- deregidration;

- security related procedures described in EN 300 392-7 [11].
All the other MSiinitiated procedures arerejected and MM shall send a failure report to the SAP and the user
application should assume that the requested service has failed.
16.4.10 Frequency band capability procedures

After reception of a D-LOCATION UPDATE ACCEPT PDU the MS may send aU-MM STATUS PDU carrying
aU-MS FREQUENCY BANDS INFORMATION PDU to inform which frequency bands it supports.

The SwMI may at any time send aD-MM STATUS PDU carrying aD-MS FREQUENCY BANDS REQUEST PDU.
When receiving this PDU the M S should respond with sending a U-MM STATUS PDU carrying aU-MS
FREQUENCY BANDS INFORMATION PDU to inform which frequency bandsit supports. In addition MS should re-
send the U-MS FREQUENCY BANDS INFORMATION at the occasions specified in the "Re-send interval” e ement
of theD-MS FREQUENCY BANDS REQUEST PDU.

The frequency of the lower and upper edge carrier shall be defined by the following information elements:
- lower/upper edge carrier;

- lower/upper edge frequency band;

duplex spacing;
- reverse operation.

The upper/lower edge frequency band field shall map to a specific frequency which shal map to a defined base
frequency (in MHz) for the carrier numbering scheme. The lower/upper edge carrier field shall indicate the carrier
frequency relative to the base frequency defined by the corresponding frequency band field. The frequency so defined
shall be the approximate downlink frequency of the lower/upper carrier. This calculation shall be summarized by the
following equation:

- downlink lower/upper edge carrier frequency = base frequency + (upper/lower edge carrier * 25 kHz).
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The uplink frequency of the lower/upper edge carrier shall be determined using the duplex spacing and reverse
operation fields. The duplex spacing field shall map to a defined duplex spacing (in MHz) for the carrier numbering
scheme. The duplex spacing shall be dependent on the frequency band element. The reverse operation field shall
indicate whether to add or subtract the duplex spacing to arrive at the uplink frequency of themain carrier. If normal
operation, the duplex spacing shall be subtracted. If reverse operation, the duplex spacing shall be added. This
calculation is summarized by the following equations:

- normal operation:

- uplink upper/lower edge carrier frequency = downlink main carrier frequency - duplex spacing.
- reverseoperation:

- uplink upper/lower edge carrier frequency = downlink main carrier frequency + duplex spacing.

The mapping of the frequency band field valuesto actual base frequencies and the duplex spacing field values to actual
duplex frequency spacing are defined in annex F.

NOTE 1: Theserulesfor calculation of uplink and downlink carrier frequency are also used for calculation of the
carrier frequency in clause 21 with an exception of the offset.

NOTE 2: An MSmay support afreguency range which may be larger or smaller than the actual frequency
allocation definesin each country.

SwMI actions due to this information are outside the scope of the present document.

16.5 Enable and disable procedures

MS enable and disable utilises MM procedures, refer to EN 300 392-7 [11] clause 5.

16.6  De-registration procedure

16.6.1 Trunking mode de-registration

The de-registration procedure need not be applied. Examples of where the user application may request de-registration
can be at power down, or if the user specific information, including the ITSI, isremoved from the TE.

MS BS
USER MM MLE air interface MLE MM
TNMM-DEREGISTRATION red
—
MLE-UNITDATA req _—
(U-ITSI DETACH) T'—.'DATA req
TL-DATA con
MLE-REPORT ind
— ]

TNMM-REPORT ind

Figure 54: De registration of MS (Detach)

Upon receipt of a TNMM-DEREGISTRATION request primitive from the user application the MSMM shall send
aU-ITS DETACH PDU to the MLE with an MLE-UNITDATA request primitive. This shall have PDU priority 3.
MM may include the MNI of the MS in the address extension information element the U-ITSI DETACH PDU.

NOTE: The address extension information element cannot act as compl ete safe guard because thereisno
information e ement for the ISSI in the PDU
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Upon receipt of the MLE-REPORT indication indicating that the U-ITSI DETACH PDU has been successfully or
unsuccessfully transmitted by the DLL, MM shall inform the user application of thisby issuing aTNMM-REPORT
indication primitive.

A MSin thetemporarily disabled state shall remain in this state after de-registration. The temporarily disabled state is
defined in EN 300 392-7 [11].

16.6.2 Direct mode related de-registration

MS station may optionally inform SwMI that it leaves trunking mode and goes to direct mode operation without dual
watch operation and in effect will be no more reachable in the trunking mode.

Upon reception TNMM-STATUS request primitive with value "Start of direct mode operation” MS shall inform SwMI
that it isleaving to direct mode operation by sending aU-MM STATUS PDU with status "Start of direct mode
operation” in aMLE-UNITDATA request PDU. The information element DMO carrier may indicate the DMO RF
channd to which MSis moving for direct mode operation and the information elements start of direct mode operation
cause and mode change information may provide further information. The PDU shall use PDU priority 3. MM should
wait for aMLE-REPORT indication before leaving trunking mode.

Return to trunking mode operation shall use appropriate registration such as user application initiated periodic
registration or MLE initiated registration in case the MS has camped on anew cell outside the current RA.

16.7  Energy economy

16.7.1 Energy economy mode procedure

MS BS
USER MM MLE air interface MLE MM

TNMM-ENERGY SAVING req
—

MLE-UNITDATA req g
(U-MM STATUS)

TL-DATA req
TL-DATA con
MLE-UNITDATA ind
. (D-MM STATUS)
TNMM-ENERGY SAVING con
B MLE-INFO req

P

Figure 55: Change energy economy mode

MS shall initiate this procedure upon receipt of a TNMM-ENERGY SAVING request primitive and the MS MM ghall
issue an MLE-UNITDATA request primitive with aU-MM STATUS PDU carrying U-CHANGE OF ENERGY
SAVING MODE REQUEST sub-PDU to the infrastructure to request a specific energy economy mode. This PDU shall
have PDU priority 1. Timer T352 shall be started. The MS shall inform MAC that no energy economy modeis
applicable by sending an MLE-INFO request primitive with value "stay alive".

The energy economy mode may al so be requested at registration using U-LOCATION UPDATE DEMAND PDU as
defined in clauses 16.4. 1.1, 16.4.1.2, 16.4.2 and 16.4.3. The BS may respond to this by either normal registration PDU
or after regidtration by aD-MM STATUS PDU carrying a D-CHANGE OF ENERGY SAVING MODE RESPONSE
sub-PDU.

ETSI



250 ETSI EN 300 392-2 V2.3.2 (2001-03)

Upon receipt of aD-MM STATUS PDU carrying a D-CHANGE OF ENERGY SAVING MODE RESPONSE
sub-PDU or a D-LOCATION UPDATE ACCEPT PDU containing an energy saving information element, timer T352
shall be stopped and MM shall:

- if thereceived information element energy saving mode has another value than "stay alive® MM shall inform the
lower layers of the energy economy parametersin an MLE-INFO request primitive. The energy economy
parameters are in the energy economy mode configuration parameter, which shall contain the energy saving
mode and energy economy start point, the latter shall define the absolute frame and multiframe number of the
start point. MM shall inform the user application the start of the energy saving mode and its value with a
TNMM-ENERGY SAVING confirm primitive;

NOTE 1: The BS may allocate a different energy saving mode than requested and the BS assumes that the all ocated
value will be used.

- if thereceived information € ement energy saving mode has value "stay alive’ MM shall inform the user
application witha TNMM-ENERGY SAVING confirm primitive by setting the energy economy mode status
parameter valueto "rejected” (except in the case of arequest to stay alive) and the energy economy mode
parameter valueto "stay alive".

NOTE 2: If the BS rgjected the energy saving mode the MS may try to invoke energy saving mode upon next
registration.

BS may change (i.e. modify or stop) or alocate an energy saving mode of an MS at any time by sending
aD-MM STATUS PDU carrying a D-CHANGE OF ENERGY SAVING MODE REQUEST sub-PDU.

Upon reception of the D-MM STATUS PDU carrying the D-CHANGE OF ENERGY SAVING MODE REQUEST
sub-PDU the M S shall respond to the allocation by sending a U-CHANGE OF ENERGY SAVING MODE
RESPONSE PDU. In theresponse the MS shall use the same energy saving mode value as in the D-CHANGE OF
ENERGY SAVING MODE REQUEST sub-PDU or reject the allocation by using energy saving mode value "stay
alive'. The MM shall inform the user application the start or a change of the energy saving mode and its value with a
TNMM-ENERGY SAVING indication primitive Energy economy mode may be applicableto aMS in the temporarily
disabled state.

MM shall assumethat the energy economy mode islost when RA is changed, and the MS will then need to re-request
an energy economy mode if it wishesto apply energy saving.

16.7.2 Procedures for requesting Direct Mode dual watch operation

16.7.2.1 Introduction

Dual watch may be performed by an MSthat is capable of both V+D and TETRA Direct Mode operation (see

ETS 300 396-3[35]). A full dual watch MSis capable of periodically receiving the V+D common control channel
whilein a Direct Mode call, a Direct Mode RF carrier whilein a V+D call and, when idle, it periodically receives both
the Direct Mode RF carrier and the V+D common control channel. In order for the MSto periodically receive the V+D
common control channel whilein aDirect Mode call, the MS needs to negotiate with the SwMI to use a periodic
reception procedure similar to energy economy mode with an appropriate energy economy group.

An MS supporting idle dual watch is capable of periodically receiving both the Direct Mode RF carrier and the V+D
common control channd when idle. The MS may not be capable of receiving the V+D common control channel while
in a Direct Mode call or aDirect Mode RF carrier whilein aV+D call. An MS may be forced to operatein idle dual
watch mode in the case that the MS cannot negotiate a satisfactory energy economy mode with the SwMI or it may be
totally dependent on the capabilities of the MS. When requesting idle dual watch mode, the MS may negotiate with the
SwMI to use a periodic reception procedure similar to energy economy mode. When the M S requests direct mode dual
watch operation, it indicates whether it isrequesting full dua watch or idle dual watch by using the "dua watch mode"
information e ement of the U-DUAL WATCH MODE REQUEST sub-PDU.
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NOTE: SwMI designersshould note that also afull dua watching MS will not always be able to receivein the
V+D dots corresponding to the agreed energy economy group and, even if the MSreceivesa V+D
message, it may not always be able to send alayer 3response e.g. if it is currently in a Direct Mode call.
Also, the M'S sometimes may not be able to send even alayer 2 response e.g. if itiscurrently in an
emergency Direct Mode call. Therefore, if adual watching MS does not respond to any V+D messages,
the SwMI should not assume that the MS has I eft the V+D network unless the M S failsto tranamit or
respond to V+D messages over along period of time. Thistime may be longer for an MSthat isusing
idle dual watch mode.

The M S shall inform the SwMI when it wishesto start or resume full dua watch operation with an appropriate energy
economy group, when it wishes to change the energy economy group associated with its full dua watch operation and
when it wishes to stop full dual watch operation. The MS may inform the SwMI when it wishes to start or resumeidle
dual watch operation and shall inform the SwMI when it wishes to change the energy economy group associated with
its dual watch operation; also, if the MS informed the SwMI when it started or resumed idle dual watch operation then it
shall inform the SwMI when it wishesto stop idle dual watch operation. The procedures defined in the remainder of this
clause, and in clauses 16.7.2.2 t0 16.7.2.6, relate to the full dual watching procedure; they relate aso to theidle dual
watching procedure in the case when the MSinformsthe SwMI that it is performing idle dual watch. Clause 16.7.2.7
describes theidle dual watching procedure in the case when the MS does not inform the SwMI that it is performing idle
dual watch.

When the MS wishesto start or resume full or idle dual watch operation with an appropriate energy economy group, or
when it wishesto start or resumeidle dua watch operation without using an energy economy group, or when it wishes
to change the energy economy group associated with its dual watch operation, it usesaU-MM STATUS PDU carrying
aU-DUAL WATCH MODE REQUEST sub-PDU (see clause 16.7.2.2). When the MS wishes to stop dual watch
operation, it usesa U-MM STATUS PDU carrying aU-TERMINATING DUAL WATCH MODE REQUEST
sub-PDU (see clause 16.7.2.3).

When the MSisin dual watch mode, the SwWMI may at any time change the energy economy group associated with the
MS's dual watch operation or withdraw its acceptance of the MS's dual watch request by sending aD-MM STATUS
PDU carrying a D-CHANGE OF DUAL WATCH MODE REQUEST sub-PDU (see clause 16.7.2.4).

16.7.2.2 MS requesting to start, modify or resume dual watch mode

Upon receipt of a TNMM-STATUS request primitive with the "dual watch" parameter value set to "starting dual watch
mode" or "modify or resume dual watch mode', the MS MM shall issue an MLE-UNITDATA request primitive with a
U-MM STATUS PDU carrying a U-DUAL WATCH MODE REQUEST sub-PDU. If the MSisrequesting full dual
watch mode, the MM shall set the "energy saving mode" information element to request an appropriate energy economy
group. If the MSisrequesting idle dual watch mode, it may include arequest for an energy economy group in the PDU;
alternatively it may set the "energy saving mode" information element to "stay alive'. MM shall set the "dual watch
mode" information element according to the MS capabilities.

The U-DUAL WATCH MODE REQUEST sub-PDU shall have PDU priority 3. When MM sendsthe PDU, timer T352
shall be started and MM shdll instruct the MAC to "stay alive" by issuing an MLE-INFO request primitive.

Onreceiving aD-MM STATUS PDU carrying a D-DUAL WATCH MODE RESPONSE sub-PDU, timer T352 shall
be stopped and MM shall perform the following procedure @), b), ¢) or d) as appropriate:

a) If the MSrequested for full dual watch and the "result of dual watch request” information €l ement indicates
"Request accepted ..." and thereceived information e ement "energy saving mode" has a value appropriate for
full dual watch, MM shall inform the lower layers of the dual watch parametersin an MLE-INFO request
primitive. The dual watch parametersare in the "dual watch mode configuration™ parameter, which shall contain
the energy saving mode and the starting frame and multiframe. The energy saving mode shall define the dual
watch energy economy group and the frame number and multiframe number shall define the dual watch start
point. The D-DUAL WATCH MODE RESPONSE sub-PDU may contain the "SCCH information and
distribution on 18th frame" information € ement, in which case MM shall include the information concerning
SCCHs and minimum mode configuration in the MLE-INFO request primitive. MM shall inform the user
application of the acceptance of the dual watch and the value of the energy saving mode with a
TNMM-STATUS confirm primitive.

NOTE 1: The SwMI may allocate a different energy saving mode than requested and the SwMI assumes that the
allocated value will be used. However, the SwMI should not allocate a value of energy saving mode that
isnot appropriate for full dual watch operation (as defined in ETS 300 396-3 [35], EN 300 396-4 [36] and
EN 300 396-7 [38]).
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NOTE 2: For adual watch activation:

b)

- the SwMI should assign a starting point to afull dual watching MS such that the MSsreception cycle
includes V+D frame 18;

- the SwMI may need to include the "SCCH information and distribution on 18th frame" information
element in the D-MM STATUS PDU because it should assign the same common control channel to
all full dual watching M Ss on the same direct mode RF carrier on a cell.

Thisallows MSsto maintain V+D synchronisation and enables compatible cycles for al full dua
watching MSs on a Direct Mode RF carrier.

If the M S requested for full dual watch and the "result of dual watch request” information element indicates
"Request accepted ..." but the received information element "energy saving mode" has a value not appropriate
for full dual watch, MM may either convert to idle dual watch procedures or abandon the dua watch mode
completely.

If the MS convertsto idle dual watch mode, MM shall inform the lower layers of the dual watch parametersin
an MLE-INFO reguest primitive. The dual watch parameters arein the "dual watch mode configuration”
parameter, which shall contain the energy saving mode and the starting frame and multiframe. The energy saving
mode shall define the dual watch energy economy group and the frame number and multiframe number shall
define the dual watch start point. The D-DUAL WATCH MODE RESPONSE sub-PDU may contain the"SCCH
information and distribution on 18th frame" information element, in which case MM shall include the
information concerning SCCHs and minimum mode configuration in the MLE-INFO request primitive. MM
shall inform the user application of the offered idle dual watch and the value of the energy saving mode with a
TNMM-STATUS confirm primitive.

NOTE 3: If the SwMI cannot support an energy saving mode appropriate for full dual watch mode, the SwMI

0

should not regject the dual watch request but offer a different energy saving mode or no energy saving
mode ("stay alive") to the MS. Thisallows the MSto perform idle dual watch procedures. If the SwMI
allocates a value of energy saving mode that is not appropriate for full dual watch operation, the SwMI
should assume that the MSis only capable of the idle dual watch procedure.

If the user application abandonsthe offered idle dual watch mode it may either stay in V+D mode or go totally to
direct mode. If the MS wishes to stay in V+D mode, the MM shall send aU-MM STATUS PDU carrying a
U-TERMINATING DUAL WATCH MODE REQUEST sub-PDU (see clause 16.7.2.3). If MS wants to go to
the direct mode, the MM may send a U-MM STATUS PDU carrying a U-START OF DIRECT MODE
OPERATION sub-PDU (see clause 16.6.2).

If the M S requested for idle dual watch and the "result of dual watch request” information element indicates
"Request accepted ...", MM shdll inform the lower layers of the dua watch parametersin an MLE-INFO request
primitive. The dual watch parametersare in the "dual watch mode configuration™ parameter, which shall contain
the energy saving mode and the starting frame and multiframe. The energy saving mode shall define the dual
watch energy economy group and the frame number and multiframe number shall define the dual watch start
point. The D-DUAL WATCH MODE RESPONSE sub-PDU may contain the "SCCH information and
distribution on 18th frame" information e ement, in which case MM shall include the information concerning
SCCHs and minimum mode configuration in the MLE-INFO request primitive. MM shall inform the user
application of the acceptance of the idle dual watch and the value of the energy saving mode with a
TNMM-STATUS confirm primitive.

NOTE 4: The SwMI may allocate a different energy saving mode than requested and the SwMI assumes that the

allocated value will be used.

NOTE5: If the SwMI cannot support the requested energy saving mode, the SwMI should not reject the dual watch

request but offer a different energy saving mode or no energy saving mode ("stay alive") tothe MS. An
MS isableto perform idle dual watch procedures with a different energy saving mode or with no energy
saving mode.

d) If the"result of dual watch request” information element indicates "Request rejected for undefined reason™ or

"Dual watch not supported”, MM shall inform the user application of the rejection of the dual watch request with
aTNMM-STATUS confirm primitive with the "dua watch" parameter value set appropriately and the "energy
economy mode" parameter value set according to received "energy saving information” information element.

ETSI



253 ETSI EN 300 392-2 V2.3.2 (2001-03)

If the SwWMI rejects the dua watch request then the user application may choose to leave V+D operation and go
to Direct Mode operation, or remain in V+D operation, or use the idle dual watching procedure described in
clause 16.7.2.7. If the MSleaves V+D operation and goes to Direct Mode operation then the MM may send a
U-MM STATUS PDU carrying a U-START OF DIRECT MODE OPERATION sub-PDU (see clause 16.6.2). If
the MS remainsin VV+D operation then the user application may choose to request normal energy economy
mode, asdefined in clause 16.7.1. The MS may try to request dual watch again after itsnext registration.

16.7.2.3 MS terminating dual watch mode

Upon receipt of a TNMM-STATUS request primitive with the "dual watch" parameter value set to "terminating dual
watch mode’, the MS MM schall issue an MLE-UNITDATA request primitive with aU-MM STATUS PDU carrying a
U-TERMINATING DUAL WATCH MODE REQUEST sub-PDU containing the "energy saving mode" information
element set to "stay alive". This PDU shall have PDU priority 3. Timer T352 shall be started. MM shall instruct the
MAC to "stay alive" by issuing an MLE-INFO request primitive.

On receiving a D-MM STATUS PDU carrying a D-TERMINATING DUAL WATCH MODE RESPONSE sub-PDU,
timer T352 shall be stopped and MM shall inform the user application with a TNMM-STATUS confirm primitive with
the "dual watch" parameter value set to "terminating dual watch mode response” and the "energy economy mode"
parameter value set to "stay alive'.

NOTE: The procedureif the MS wishesto start normal energy economy mode when it terminates dua watch
modeis described in clause 16.7.2.5 b).

16.7.2.4 SwMI modifying or terminating dual watch mode

If an MSin dual watch modereceivesa D-MM STATUS PDU carrying a D-CHANGE OF DUAL WATCH MODE
REQUEST sub-PDU, the MS MM shall respond to the PDU by sending a U-MM STATUS PDU carrying a
U-CHANGE OF DUAL WATCH MODE RESPONSE sub-PDU. In the response the M S shall use the same "energy
saving mode" value asin the D-CHANGE OF DUAL WATCH MODE REQUEST sub-PDU.

If the"reason for dua watch change by SwMI" information element contains value "change of dual watch energy
economy group" then the MS shall perform procedure a) or b) as appropriate:

a) If the MS performs full dual watch and the received "energy saving information” information element containsa
value appropriate for full dual watch, or the MS performsidle dual watch, MM shall inform the lower layers of
the modified dual watch parametersin an MLE-INFO request primitive. MM shall inform the user application of
the modified value of the energy saving mode with a TNMM-STATUS indication primitive.

b) If theMS performs full dual watch and the received "energy saving information” information element contains a
value not appropriate for full dual watch, MM may either convert to idle dual watch procedures or abandon the
dual watch mode completdly.

If the MS convertsto idle dual watch mode, MM shall inform the lower layers of the modified dua watch
parametersin an MLE-INFO request primitive. MM shall inform the user application of the change to idle dual
watch and the modified value of the energy saving mode with a TNMM-STATUS primitive.

If the user application abandonsthe offered idle dual watch mode it may either stay in V+D mode or go totally to
direct mode. If the MS wishes to stay in V+D mode, the MM shall send aU-MM STATUS PDU carrying a
U-TERMINATING DUAL WATCH MODE REQUEST sub-PDU (see clause 16.7.2.3). If MS wants to go to
the direct mode, the MM may send a U-MM STATUS PDU carrying a U-START OF DIRECT MODE
OPERATION sub-PDU (see clause 16.6.2).

NOTE 1: If the SwMI allocates a value of energy saving mode that isnot appropriate for full dual watch operation,
the SwMI should assume that the MSis only capable of theidle dual watch procedure.

NOTE 2: In the case that the user application abandons the offered idle dual watch mode, the MM is not allowed to
respond to the D-CHANGE OF DUAL WATCH MODE REQUEST PDU by sending a
U-TERMINATING DUAL WATCH MODE REQUEST sub-PDU or U-START OF DIRECT MODE
OPERATION sub-PDU without first sending U-CHANGE OF DUAL WATCH MODE RESPONSE
sub-PDU.
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If the "reason for dual watch change by SwMI" information element contains value "dual watch terminated for
undefined reason” then MM shall inform the user application of the termination of dual watch mode by issuing a
TNMM-STATUS indication primitive and shall ingtruct the MAC to "stay alive" by issuing an MLE-INFO request
primitive. The user application may choose to leave V+D operation and go to Direct Mode operation, or remain in V+D
operation, or use the idle dual watching procedure described in clause 16.7.2.7. If the MS leaves V+D operation and
goes to Direct Mode operation then the MM may send aU-MM STATUS PDU carrying a U-START OF DIRECT
MODE OPERATION sub-PDU (see clause 16.6.2). If the MSremainsin V+D operation then the user application may
choose to request normal energy economy mode, as defined in clause 16.7.1. The MS may try to request dual watch
again after its next registration.

If an MS not in dual watch mode receivesa D-MM STATUS PDU carrying a D-CHANGE OF DUAL WATCH MODE
REQUEST sub-PDU, the MS MM shall respond to the PDU by sending a U-MM STATUS PDU carrying a
U-CHANGE OF DUAL WATCH MODE RESPONSE sub-PDU with the "energy saving mode" value set to "stay
alive". Thisrequirement applies only for an M S capable of dual watch operation.

16.7.2.5 Changing between modes

An MS cannot operate in both normal energy economy mode and dual watch mode at onetime. If the MS wishesto
change from one mode to the other mode, it shall perform procedure a) or b) as appropriate:

a) If an MSin energy economy mode receives a TNMM-STATUS request primitive with the "dual watch"
parameter value set to "starting dual watch mode" then it needs to send only a U-MM STATUS PDU carrying a
U-DUAL WATCH MODE REQUEST sub-PDU requesting to start dual watch mode (without first sending a
PDU requesting to end energy economy mode). The procedure shall be as defined in clause 16.7.2.2.

b) If an MSin dual watch modereceivesa TNMM-ENERGY SAVING request primitive indicating arequest to
start energy economy mode then it shall send aU-MM STATUS PDU carrying a U-TERMINATING DUAL
WATCH MODE REQUEST sub-PDU containing the "energy saving mode" information element set to the value
requested for the energy economy mode. This PDU shall have PDU priority 3. Timer T352 shall be started. The
procedure on recelving aD-MM STATUS PDU carrying aD-TERMINATING DUAL WATCH MODE
RESPONSE sub-PDU shall then be as defined in clause 16.7.1 for receipt of a D-MM STATUS PDU carrying
aD-CHANGE OF ENERGY SAVING MODE RESPONSE sub-PDU.

At thetime of sending the PDU requesting the new mode, MM shall instruct the MAC to end the old reception cycle by
issuing an MLE-INFO request primitive for the old mode indicating "stay alive'. Then, if it receives a PDU accepting
itsrequest, MM shall inform the MAC of the new parameters by issuing an MLE-INFO request primitive for the new
mode.

16.7.2.6 General dual watch procedures
Dual watch mode may be applicable to an MSin the temporarily disabled state.

NOTE 1: An enable or disable applied to a subscription or an equipment in V+D will also apply in Direct Mode
and vice versa (see EN 300 392-7 [11] and ETS 300 396-6 [37]).

Thus, if adual watching M S receives a disable message on either V+D or Direct Mode then that disable
message applies to both V+D and Direct Mode. In the case of atemporary disablement, the MS should
then continue to receive both the V+D control channd and the Direct Mode RF carrier, looking for an
enable messagei.e. an appropriate V+D MM message or Direct Mode SDS message (if supported);
during thistime, the MS may continue to use the dual watch periodic reception procedure on the V+D
control channd. If the M S receives an enable message on either V+D or Direct Mode then that enable
message applies to both V+D and Direct Mode.

MM shall assume that the dual watch modeis lost when the RA is changed or if the MS needsto re-register for any
reason other than for a periodic registration. Having successfully re-registered, the M S then needs to send again the
U-MM STATUS PDU carrying aU-DUAL WATCH MODE REQUEST sub-PDU if it wishes to resume dual watch
operation.

NOTE 2: Unlike normal energy economy mode (see clause 16.7.1), the MS cannot use the U-LOCATION
UPDATE DEMAND PDU to request dual watch operation.
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Both in full and idle dual watch mode the MS may not be able to receive the V+D common control channel whilein a
Direct Mode call, see clause 23.7.7. It is assumed that in both modes, when the MSis participatingin aV+D call or
packet datatransfer, it shall receive all therequired V+D dats.

Anidle dual watching MS shall obey the normal criteria for registration asif it had been receiving the V+D common
control channel throughout Direct Mode callsin which it participates. So, at the end of a Direct Mode call, the MSis
not required to re-register unless the RA has changed or the LA timer has expired (or the MS hasreceived a
D-LOCATION UPDATE COMMAND PDU from the SwMI). This applies also to a full dual watching MS.

16.7.2.7 Idle dual watch without informing SwMI

The procedures defined in clauses 16.7.2.2 to 16.7.2.6 relate to the full dua watching procedure. They relate also to the
idle dual watching procedure, but only in the case when the MS informs the SwMI that it is performing idle dual watch.

Alternatively, upon receipt of a TNMM-STATUS request primitive with the "dual watch" parameter value set to
"starting dual watch mode", the MS may perform the idle dual watching procedure without informing the SwMI that it
is performing idle dual watch. Asin normal idle dual watch, an MS using this form of idle dual watch:

- iscapable of periodically receiving both the Direct Mode RF carrier and the VV+D common control channel when
idle; and

- may not be capable of receiving the V+D common control channel whileitisin aDirect Mode call or a Direct
Mode RF carrier whileitisinaV+D cal.

It is assumed that, when the MSis participating in a V+D call or packet data transfer, it shall receive all the required
V+D doats.

When performing thisform of idle dua watch, the MS shall obey the normal V+D procedures except that it isnot
required to receive the V+D common control channd whileit isin a Direct Mode call.

An MS using thisform of idle dual watch shall obey the normal criteriafor registration asif it had been receiving the
V+D common control channd throughout Direct Mode callsin which it participates. So, a the end of a Direct Mode
call, the MSisnot required to re-register unlessthe RA has changed or the LA timer has expired (or the MS has
received a D-LOCATION UPDATE COMMAND PDU from the SwMI).

An MS using thisform of idle dual watch may choose to request normal energy economy mode, as defined in
clause 16.7.1.

Thisform of idle dual watch mode may be applicable to an MS in the temporarily disabled state. The description in
clause 16.7.2.6, note 1 applies also 