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Foreword

This European Standard (EN) has been produced by ETSI Technical Committee TETRA and Critical Communications
Evolution (TCCE).

The present document is part 3, sub-part 3 of a multi-part deliverable covering the Voice plus Data (V+D), asidentified
below:

ETSI EN 300 392-1:  "Genera network design”;

ETSI EN 300 392-2:  "Air Interface (Al)";

ETSI EN 300392-3: "Interworking at the Inter-System Interface (1SI)":
ETSI EN 300 392-3-1:  "General design”;
ETSI EN 300 392-3-2:  "Additional Network Feature Individual Call (ANF-ISIIC)";
ETSI EN 300 392-3-3: " Additional Network Feature Group Call (ANF-ISIGC)";
ETSI EN 300 392-3-4:  "Additional Network Feature Short Data Service (ANF-1SISDS)";
ETSI EN 300 392-3-5:  "Additional Network Feature for Mobility Management (ANF-ISIMM)";
ETSI TS100392-3-6:  "Speech format implementation for circuit mode transmission";
ETSI TS100392-3-7:  "Speech Format |mplementation for Packet Mode Transmission”;
ETSI TS100392-3-8:  "Generic Speech Format | mplementation™;

ETSI ETS300392-4: "Gateways basic operation”;

ETSI EN 300392-5:  "Peripheral Equipment Interface (PEI)";

ETSI EN 300392-7:  "Security";

ETSI EN 300392-9:  "General requirements for supplementary services';

ETSI EN 300 392-10: "Supplementary services stage 1";

ETSI EN 300 392-11: "Supplementary services stage 2";

ETSI


https://ipr.etsi.org/

11 ETSI EN 300 392-3-3V1.4.1 (2017-12)

ETSI EN 300 392-12:  "Supplementary services stage 3";

ETSI ETS 300 392-13: "SDL model of the Air Interface (Al)";

ETSI ETS 300 392-14: "Protocol |mplementation Conformance Statement (PICS) proforma specification”;
ETSI TS100392-15: "TETRA frequency bands, duplex spacings and channel numbering”;

ETSI TS100 392-16: "Network Performance Metrics";

ETSI TR100392-17: "TETRA V+D and DMO specifications’;

ETSI TS100392-18: "Air interface optimized applications’.

NOTE 1: Part 3, sub-parts 6 and 7 (Speech format implementation), part 4, sub-part 3 (Data networks gateway),
part 10, sub-part 15 (Transfer of control), part 13 (SDL) and part 14 (PICS) of this multi-part deliverable
arein status "historical" and are not maintai ned.

NOTE 2: Some parts are also published as Technical Specifications such as ETS| TS 100 392-2 and those may be
the latest version of the document.

National transposition dates

Date of adoption of this EN: 11 December 2017
Date of latest announcement of this EN (doa): 31 March 2018
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 30 September 2018
Date of withdrawal of any conflicting National Standard (dow): 30 September 2018

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines the Terrestrial Trunked Radio system (TETRA) supporting Voice plus Data (V+D). It
specifies:

. general design aspects (e.g. reference points, numbering and addressing, or protocol architecture);
. the interworking between TETRA networks;

e theinterworking of TETRA networks with other networks, via gateways,

e thesupplementary services applicable to the basic TETRA tele- or bearer services.

The TETRA V+D interworking - basic operation part defines the interworking between TETRA networks over the
corresponding interface: the Inter-System Interface (ISl). It comprises the following sub-parts:

. ISl general design;
. Additional Network Feature - 1SI Individual Call (ANF-1SIIC);
e  Additional Network Feature - 1SI Group Call (ANF-1SIGC);
e  Additional Network Feature - 1S| Short Data Service (ANF-1SISD);
. Additional Network Feature - 1Sl Maobility Management (ANF-ISIMM);
. Speech Format I mplementation for Circuit Mode Transmission;
. Speech Format I mplementation for Packet Mode Transmission.
The present document is the ANF-1SIGC sub-part.

In analogy with Recommendation ITU-T 1.130 [i.6], the stage one, stage two and stage three of the three level structure
is used to describe the TETRA Inter-System Interface services as provided by European Private or Public Trunked
Radio System operators:

. Stage 1, isan overall service description, from the service subscriber's and user's standpoint;

. Stage 2, identifies the functional capabilities and information flows needed to support the services described in
stage 1; and

NOTE: Theinformation flowsin stage 2 have been drawn as Message Sequence Charts (MSC). Therefore PISN
basic call information flows are also shown together with the ANF-1SIGC information flows.

. Stage 3, defines the signalling system protocols and switching functions needed to implement the services
described in stage 1.

The present document details the Interworking Basic Operation of the Terrestrial Trunked Radio system (TETRA).
Specifically this sub-part details the stage 1 aspects (overall service description) of the ANF-1SIGC as seen from the
TETRA Switching and Maintenance Infrastructure point of view at the Inter-System Interface (15l). It details the
stage 2 aspects (functional partitioning) of ANF-1SIGC which includes the identification of the functional entities and
the flows between them, and finally it details the stage 3 signalling protocols for the ANF-1SIGC services, i.e. the
protocols at the relevant reference points between the functional entities defined in stage 2.

The ANF-ISIGC service specifies:
e  TETRA Group Call Clear Speech over the | SI, acknowledged and unacknowledged;
e  TETRA Group Call End-to-End Encrypted Speech over the ISl;
e  TETRA Group Call Circuit Mode one slot data over the ISI;
e  TETRA Group Call Circuit Mode one slot End-to-End Encrypted data over the ISI;

e  TETRA Group Call Circuit Mode N x 2,4 kbit/s, N x 4,8 kbit/sor N x 7,2 kbit/s data, with N = 2, 3 or 4;
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e  TETRA Group Call Circuit Mode N x 2.4 kbit/s N x 4,8 kbit/s or N x 7,2 kbit/s End-to-End Encrypted data,
withN =2, 3 or 4.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Referencel.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] ETSI EN 300 172: "Private Integrated Services Network (PISN); Inter-exchange signalling
protocol; Circuit-mode basic services [ISO/IEC 11572 (2000) modified]".

2] ETSI EN 300 392-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 1:
General network design”.

[3] ETSI EN 300 392-2: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 2: Air
Interface (Al)".

[4] ETSI EN 300 392-3-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 3:

Interworking at the Inter-System Interface (1S1); Sub-part 1: General design”.

[5] ETSI EN 300 392-3-2: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 3:
Interworking at the Inter-System Interface (1Sl); Sub-part 2: Additional Network Feature
Individual Call (ANF-ISIIC)".

[6] ETSI EN 300 392-3-5: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 3:
Interworking at the Inter-System Interface (1Sl); Sub-part 5: Additional Network Feature for
Mobility Management (ANF-ISIMM)".

[7] ETSI EN 300 392-7: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 7:
Security".
[8] ETSI EN 300 392-11-6: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 11:

Supplementary services stage 2; Sub-part 6: Call Authorized by Dispatcher (CAD)".

[9] ETSI EN/ETSI ETS 300 392-12 (all parts): "Terrestrial Trunked Radio (TETRA); Voice plus Data
(V+D); Part 12: Supplementary services stage 3".

[10] ETSI EN 300 395-2: "Terrestrial Trunked Radio (TETRA); Speech codec for full-rate traffic
channel; Part 2: TETRA codec".

[17] ISO/IEC 11572: "Information technology - Telecommunications and information exchange
between systems - Private Integrated Services Network - Circuit mode bearer services - Inter-
exchange signalling procedures and protocol”.

[12] I SO/IEC 11574 "Information technology - Telecommunications and information exchange
between systems - Private Integrated Services Network - Circuit-mode 64 kbit/s bearer services -
Service description, functional capabilities and information flows".

[13] ISO/IEC 11582: "Information technology - Telecommunications and information exchange
between systems - Private Integrated Services Network - Generic functional protocol for the
support of supplementary services - Inter-exchange signalling procedures and protocol”.

ETSI


https://docbox.etsi.org/Reference/

14 ETSI EN 300 392-3-3V1.4.1 (2017-12)

[14] ISO/IEC 11571 "Information technology - Telecommunications and information exchange
between systems - Private I ntegrated Services Networks - Addressing”.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI TS 100 392-3-8: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 3:
Interworking at the Inter-System Interface (1Sl); Sub-part 8: Generic Speech Format
I mplementation”.

[i.2] ETSI EN 300 392-9: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 9:
General requirements for supplementary services'.

[i.3] Recommendation ITU-T 1.140: "Attribute technique for the characterization of telecommunication
services supported by an ISDN and network capabilities of an ISDN".

[i.4] Recommendation ITU-T 1.210: "Principles of telecommunication services supported by an ISDN
and the means to describe them".

[i.5] Recommendation ITU-T Z.100: " Specification and Description Language (SDL)".

[i.6] Recommendation ITU-T 1.130: "Method for the characterization of telecommunication services
supported by an ISDN and network capabilities of an ISDN".

[i.7] Recommendation ITU-T V.110: " Support by an ISDN of data terminal eguipments with V-Series
type interfaces".

[i.8] Recommendation ITU-T E.164: "The international public telecommunication numbering plan®.

[1.9] Recommendation ITU-T X.121: "International numbering plan for public data networks".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

controlling SwM I: Switching and Management Infrastructure (SwMI) which sets up and maintains a call between two
or more SwWMls

foreign user: user who is not a member of the called group
group home: home of the GTS, i.e. the SwMI where the network code (MNC) is equal to that of the group (GTSI)

individual home: home of the MSsITS, i.e. the SwMI where the network code (MNC) is equal to that of the
individual subscriber (ITSI)

linked group: linking of one or more group identities from different TETRA SwMIs which forms a multigroup across
several TETRA SwMIs and where one of these is designated to be the home of the linked group
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linking controlling SwM I: SwMI that controls the linking of one of its own groups to one or more groups from other
SwMIs

NOTE: The group linking controlling SwMI is the home SwMI of the linked groups.
linking home SwM I: See linking controlling SwMI.

linking participating SwMI: SwMI that participates in the group linking by linking (joining) one group to the group
linking

originating SwMI: SwMI from where the call originates, i.e. where theinitial call set-up is detected
NOTE: Oncethe calling user has been connected, the originating SwMI becomes a participating SwMI.

participating SwM1: SwMI only participates in the call without controlling it and will always be the end point of the
cal, i.e. where the call is terminated

served SwWMI: SwMI that isinvolved in agroup call either asthe originating SwMI, the controlling SwMI or as the
participating SwMI, hence utilizing the ANF-1SIGC service

transit SwM I within the context of acall, any SwMI through which the call passes, excluding the originating SwMI,
controlling SwMI or participating SwMI(s), is known as atransit SwM|

NOTE: No members of the active cal can not terminate at atransit SwMI.

visited SwWMI: TETRA network which MNI is not equal to the user's MNI

3.2 Abbreviations

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

ACK Acknowledge(ment)

Al Air Interface

AL Ambience Listening

ANF Additional Network Features

AoC Advice of Charge

AP Access Priority

APDU Application Protocol Data Unit

AS Area Selection

BIC Barring of Incoming Calls

BOC Barring of Outgoing Calls

CAD Call Authorized by Dispatcher

CcC Call Control

CCBS Call Completion to Busy Subscriber
CCNR Call Completion on No Reply

CFB Call Forwarding on Busy

CFNRc Call Forwarding on Not Reachable
CFNRy Call Forwarding on No Reply

CFU Call Forwarding Unconditional

CLIP Calling Line Identification Presentation
CLIR Calling Line Identification Restriction
CMCE Circuit Mode Control Entity

CODEC Coder-decoder

CcoLP Connected Line identification Presentation
CR Call Report

CRT Call ReTention

CRV Call Retention Value

CSwMI Controlling Switching and Management Infrastructure
cw Call Waiting

DCK Dynamic Cipher Key

DGNA Dynamic Group Number Assignment
DL Discreet Listening

DM-MS Direct Mode - Mobile Station
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DMO
DTMF
ECMA
FE
FEA
GHDB
GSSI
GTS
HOLD
IC
IHDB
IPE
ISDN
ISl
ISIGC
ISIIC
ISIMM
ISISD
ISISS
TSI
LA

LE
LSC
MLE
MM
MNC
MNI
MS
MSC
NACK
NFE
OSwMI

PDU
PEI
PICS
PINX
PISN
PPC
PSS1
PSTN
PSWMI
QoS
ROSE
SAP
SCK
SDL
SNA

SS-AL
SS-AP
SS-AS
SS-BIC
SS-BOC
SS-CAD
SS-CFU
SS-CR
SS-CRT
SS-CW
SS-DL
SSI
SSIC

16

Direct Mode Operation

Dual Tone Multiple Frequency

European Computer Manufacturers Association
Functional Entity

Functional Entity Actions

Group Home Data Base

Group Short Subscriber Identity

Group TETRA Subscriber Identity

cal Hold

Include Call

Individual Home Data Base

In-band Parameter Exchange

Integrated Services Digital Network
Inter-System Interface

Inter-System Interface Group Call

Inter-System Interface Individua Call

ISI Mobility Management

ISl Short Data

Inter-System I nterface Supplementary Service
Individual TETRA Subscriber Identity
Location Area

Late Entry

List Search Call

Mobile Link Entity

Mobility Management

Main Network Code

Mobile Network I dentity

Mobile Station

Message Sequence Charts

Negative acknoledge(ment)

Network Facility Extension

Originating SwMI

Priority Call

Protocol Data Unit

Peripheral Equipment Interface

Protocol |mplementation Conformance Statement
Private Integrated services Network eXchange
Private Integrated Services Network
Pre-emptive Priority Cal

Private Integrated Signalling System Number 1
Public Switched Telephone Network
Participating SwMI

Quiality of Service

Remote Operations Service Element

Service Access Points

Static Cipher Key

Specification and Description Language

Short Number Addressing

Supplementary Service

Supplementary Service - Ambience Listening
Supplementary Service - Access Priority
Supplementary Service - Area Selection
Supplementary Service - Barring of Incoming Calls
Supplementary Service - Barring of Outgoing Calls
Supplementary Service - Call Authorized by Dispatcher
Supplementary Service - Call Forwarding Unconditional
Supplementary Service - Call Report
Supplementary Service - Call Retention
Supplementary Service - Call Waiting
Supplementary Service - Discreet Listening
Short Subscriber |dentity

Supplementary Service - Include Call

ETSI
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SS-LE Supplementary Service - Late Entry

SS-PC Supplementary Service - Priority Call

SS-PPC Supplementary Service - Pre-emptive Priority Call
SS-TPI Supplementary Service - Taking Party Identification
SwMI Switching and Management I nfrastructure
TDMA Time Division Multiple Access

ToC Transfer of Control

TPI Taking Party Identification

TSS Time Slot Sequence Integrity

TX Transmit(ter)

VDB Visitor Data Base

VGSSI Visited Group Short Subscriber |dentity

4 ANF-ISIGC stage 1 specification

4.1 Description

4.1.1 General description

ANF-1SIGC enables point to multipoint calls to be set-up between TETRA users located in more than one TETRA
Switching and Management | nfrastructure (SwMI), over the Inter-System Interface (1S1). In support of this, the
ANF-ISIGC which operates at the ISI, shall detect a request from the originating SwMI for establishing one point to
multipoint TETRA group call service between two or more TETRA SwMIs.

For originating requests the ANF-1SIGC provides access to the user profiles for both the calling individual TETRA user
aswell asit provides access to the user profile of the called TETRA group. The information is used for routeing
purposes and call contention checking. ANF-ISIGC also forwards the group call indication to the participating TETRA
SwMis.

For the duration of the call, the ANF-ISIGC shall handle transmission control signalling from all participating TETRA
SwMIs. Thisisto ensure that transmission granting is only given to one of the individual TETRA users participating in
the group call according to the point to multipoint TETRA call procedures defined in ETSI EN 300 392-2 [3].
Additionally, ANF-1SIGC shall participate in call restoration when a TETRA user in the group call migrates to another
TETRA SwMI.

ANF-1SIGC may aso be used to transport group related supplementary services between TETRA SwMIs.

4.1.2 Quialifications on applicability to TETRA basic services
ANF-1SIGC is applicable to the following point to multipoint basic services as defined in ETSI EN 300 392-2 [3]:
. point to multipoint one slot TETRA clear mode speech;
. point to multipoint one slot TETRA end-to-end encrypted speech;
. point to multipoint one ot 2,4 kbit/s, 4,8 kbit/s or 7,2 kbit/s TETRA circuit mode data;
. point to multipoint end-to-end encrypted one slot 2,4 kbit/s, 4,8 kbit/s or 7,2 kbit/s TETRA circuit mode data;

. point to multipoint N x 2,4 kbit/s, N x 4,8 kbit/sor N x 7,2 kbit/s TETRA circuit mode data, withN = 2, 3
or 4;

. point to multipoint end-to-end encrypted N x 2,4 kbit/s, N x 4,8 kbit/sor N x 7,2 kbit/s TETRA circuit mode
data, withN =2, 3or 4.
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4.2 Procedures

42.1 Provision/withdrawal

ANF-ISIGC shall be permanently available or controlled by provision/withdrawal.
4.2.2 Normal procedures

4221 Activation/deactivation/registration/interrogation
ANF-ISIGC shall be permanently activated on provision and permanently deactivated on withdrawal.

Registration and interrogation are not applicable to this ANF.

4222 Invocation and operation

ANF-1SIGC isan extension of TETRA SwMI call control and PSS1 basic call control over an Inter-System Interface, as
documented by ETSI EN 300 392-2 [3] and I SO/IEC 11572 [11], which replaces and adds certain procedures that PSS1
basic call control is unable to perform satisfactory for TETRA users. ANF-1SIGC is compatible with PISN inter-
exchange signalling protocol as defined by 1SO/IEC 11582 [13].

42.2.3 ANF-ISIGC - the service provider

42.2.3.0 General

ANF-ISIGC shall bea SwMI V+D layer 3 (network layer) service provider. ANF-1SIGC shall offer servicesto SwMI
CC applications.

The generic stage 1 service model isillustrated in figure 1. The control aspects of the services are defined in terms of
primitives. The primitives are sent across the | SIGC Service Access Points (SAP) (1SIGC-SAPs) between the service
provider and the service users. The ANF-1SIGC services use the following four generic service primitives:

. request (req);

. indication (ind);

. response (resp); and
. confirm (conf).

The service-specific primitives are defined for each service as part of the stage 1 service description in the following
clauses. In the stage 1 descriptions, the ANF-1SIGC shall been seen as one entity.
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TNCC-SAP Mobile Side TNCC-SAP
Air Air
Interface Interface
SwMI GC SwMI GC

Call Control Applicatio

=}

Call Control Application

Infrastructure Side
req conf ind resp

ISIGC-SAP ISIGC-SAP

ANF-ISIGC

Figure 1. ANF-ISIGC stage 1 service model

42231 Establishing the group call at the originating and controlling TETRA SwMI

ANF-1SIGC shall be invoked when a group call request has been received by the originating SwMI and analysis of the
originating MS's migration profile and destination group identity (GTSI) has shown that the request is allowed and
routeing path to the group home SwMI exist.

The ANF-I1SIGC entity shall analyse the originating MS identity and the destination group identity which shall give a
result that points to one of the following three cases:

1) thehome SwMI of the called user group isthe originating SwMI and at least one of the members of the called
group has migrated to another TETRA SwMI. The details of the migrated member(s) may be known in the
database of the visited SwMI. Only one instance of the ANF-ISIGC shall be invoked, independent of the
number of participating SwMI, i.e. more than one M S has migrated to adifferent TETRA SwMI;

2) thecaling MSand the called user group has the same home SwMI, but the calling MS has migrated to another
system. The details of the calling MS may be known in the database of the visited SwMI and shall be known in
the database of the group home SwMI. The calling MS is a member of the called user group;

3) thehome SwMI of the calling MSisthe originating SwMI and the called user group belongs to a different
TETRA SwMI than the originating SwMI. The calling user islocated in the originating SwMI. The details of
the called user group are known from the called group identity, i.e. the GTSI.

In cases (2) and (3), the ANF-1SIGC shall forward the call over the 1S to the group home SwMI CC application using
the result of the analysis found in the originating SwMI. The group homeisin case (2) determined by the VGSSI/GTSI
association and in case (3) determined by the Mobile Network Identity (MNI) of the GTSI.

In case (1) the originating SwMI, i.e. the SwMI in which the calling MS is located, is the group home SwMI.

The request for group call establishment transferred across the SAP from the originating SwMI CC application to the
ANF-ISIGC entity shall include the following information used in the analysis for routeing and call set-up purposesin
the controlling SwMI:

basic service information qualifying the bearer capability;

called party identity specified by the GTSI;
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e  transmission control information, e.g. request to transmit or request that other MS may transmit;

NOTE 1: The controlling SwMI CC application normally gives the first permission to transmit to the calling MS
when anew call has been set-up. However, the controlling SwMI CC application may also set-up the call
without granting transmission to a specific user, e.g. the calling user application has indicated that it does
not wish to transmit.

. priority of the cal, e.g. emergency call priority.

After analysis of the called group profiles, the group home SwMI CC application shall inform the ANF-ISIGC entity of
the analysis result. If the group call is accepted, the ANF-1SIGC entity shall analyse the called group identity. If the
called group identity indicates that the group is linked to at least one other group identity where the home for the linked
group isin adifferent TETRA SwMI, then the group call request shall be re-routed back to the originating SwMI with
information indicating the linking home SwMI. The originating SwM| shall then once again forward the call request
over the ISI. However thistime, to the linking home SwMI CC application indicated by the group home SwMI. The
details of the linked group are known in the database of the linking home SwMI. The linking home SwMI shall become
the controlling SwMI for the group call. If the called group is not linked, the group home SwMI shall become the
controlling SwMI for the call.

NOTE 2: The group home for the linked group is determined by the time of linkage.
An OSWMI may contain multiple parties who are trying to set-up a compatible group call at the same time.
The set-up of a group call may involve more than one OSwMI but only asingle CSwMI.

An OSwWMI may change back into a PSwMI, during call setup, if the call calling parties at the SwMI disconnect. The
CSwMI istold when this happens.

Once the CSWMI has given the OSwMI permission to continue with the call the OSwMI may indicate that it is ready
for the call to be connected. It is an implementation specific decision as to when the OSwMI decidesto indicate this.
Possible modes of acceptance are:

1) The OSwMI indicates acceptanceif it has resources avail able to connect a calling party.
2) The OSwMI indicates acceptance if it has resources available to connect any party at the SwMI.

3) The OSwMI indicates acceptanceif it has resources available to connect a calling party and a called group
member at the SwMI.

4) The OSwMI indicates acceptance only when it has resources available to connect all group member parties at
the SwMI.

5) The OSwMI indicates acceptable when it has resources avail able to connect a calling party and all group
members at the SwMI.

6) If it has not already done so, the OSwM I indicates acceptance after a defined period.
For the most predictable call set-up mechanism mode 1 is recommended.

If the OSwMI is not able to indicate, within the time indicated by the Setup response time out information element, that
it is ready to be connected when the CSWMI givesit permission to continue it may indicate the delay to the CSwMI.

42232 Establishing the group call at a participating TETRA SwMI

Once the controlling SwMI has been determined, the ANF-1SIGC entity shall analyse the call set-up information
received in the forwarded set-up request and the location information for al group members.

NOTE 1: The controlling SwMI may change the priority and basic service information of the group call, e.g. if the
controlling SwMI cannot support the call priority received from the originating SwMI.

The ANF-I1SIGC entity shall convey the group call as an incoming group call indication across the SAP to the
participating SwMI(s) CC application as well asto the originating SwMI CC application and the indication shall include
the following information:

. basic service information qualifying the bearer capability;
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. called party identity specified by the GTSI;
. transmission control information, e.g. allow request to transmit;
. priority of the call, e.g. emergency call priority.

The invoked SwMI(s) CC application (both the originating SwMI and the participating SwMI) shall evauate if
resources necessary (air interface, mobile and infrastructure resources) for the group call are available and that group
members exist in the SwMI. If agroup call can be performed in the invoked SwMI(s), the necessary resources shall be
reserved.

It is an implementation specific matter to decide when the PSwMI is ready to be connected by the OSwMI. Possible
modes of acceptance include:

1) ThePSwMI indicates acceptance if it has resources available to connect at |east one group member party at the
SwMI.

2) ThePSwMI indicates acceptance if it has resources available to connect al critical users at the SwMI.

3) ThePSwMI indicates acceptance only when it has resources available to connect all group member parties at
the SwMI.

4) If it has not already done so, the PSwMI indicates acceptance after a defined period.
5) The PSwMI indicates acceptance once it has determined that it has called group members present.
The recommended method is mode 5. This gives the most predictable call set-up mechanism.

If the PSwMI is not able to indicate, within the time indicated by the Setup response time-out information element, that
it is ready to be connected when the CSWMI givesit permission to continue it may indicate the delay to the CSwMI.

The invoked SwMI(s) shall then indicate in a set-up response back to the controlling SwMI the mode of operation used
to allocate resources, used for transmission over the IS, during the group call. There are two modes of operation for a
participating SwMI to alocating resources during the call maintenance phase:

. permanently allocated resources,
e temporary alocated resources.

For permanently allocated resources, all resources (air interface, mobile and infrastructure resources) reserved during
call set-up shall be available for the duration of the active group call. For temporary allocation resources, the controlling
SwMI shall for each new transmission ask each SwMI with temporary resources if they can participate in the
transmission.

NOTE 2: The two modes of operation (permanently allocated resources/'temporary allocated resources) when
transmitting over 1Sl is not directly be connected to the air-interface trunking method. However, message
trunking is needed in order to ensure "permanently allocated resource" mode.

The set-up response shall aso indicating whether the group call isvalid and whether the SwMI can support the
communication type (normal, acknowledge or broadcast calls) indicated in the set-up indication.

NOTE 3: Negotiation of the service at set-up cannot be done for agroup call (refer to ETSI EN 300 392-2 [3]). The
only "negotiation" allowed is whether the invoked SwMI(s) accept the incoming call request, i.e. the
service presented matches the service that can be provided. However, in case of non-acceptance of the
communication type, the invoked SwMI may indicate which type of group call it can support (normal,
acknowledge or broadcast). It is then up to the controlling SwMI to decide if the call isto be set-up to the
specific SwMI. Otherwise, the invoked SwMI has no other alternative than to reject the call request if it
cannot accept the indicated service at set-up.
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The ANF-ISIGC entity shall collect all set-up responses, both acceptances and rejects, from the invoked SwMI (s) and
convey them back to the controlling SwMI. The controlling SwMI CC application shall then determine whether the call
can be set-up as either a complete or partial group call, if the group call shall be delayed or if the group call shall be
released. If the group call is accepted, the originating SwM| and participating SwMI(s), shall be informed to connect the
members of the group call. At this point in the call, the originating SwMI shall connect the calling user. The originating
SwMI shall then change status to a participating SwMI and the called user shall be connected. The originating SwMI
shall seizeto exist.

A PSwMI may become an OSwM I during call setup if anew calling party appears at the PSwMI.

42.2.3.3 Delaying the group call

The controlling SwMI CC application can determine to delay set-up of the group call if an invoked SwMI (both the
originating SwMI and the participating SwMI) has responded to the group call set-up request with an indication that the
call set-up should be delayed. The group call shall only be delayed if no reject cause has been received from another
SwMI participating in the call that can result in group call release.

NOTE 1: A partia group call may be set-up even though an invoked SwMI wishes to delay the group call set-up.

When the controlling SwMI CC application determines to delay the group call, the ANF-1SIGC entity shall be
informed. The ANF-1SIGC entity shall then inform all available SwMI(s) of the delay. Resources reserved by the
originating SwMI and participating SwMI(s) during call set-up may be released. Only ISl channel resources shall be
preserved. An IS| delay timer shall be initiated in the controlling SwMI when a group call is delayed. Thistimer is used
torelease I1S| channel resources and delaying SwMI(s), if no response is received from the delaying SwMI(s) within a
certain period of time.

A response that the call is alowed to proceed in the delaying TETRA SwMI shall be provided back to the ANF-ISIGC
entity when this SwMI becomes available. The ANF-1SIGC entity shall convey the response back to the controlling
SwMI. The controlling SwMI CC application shall then again determine whether the call can be set-up as either a
complete or partial group call, if the group call shall continue to be delayed or if the group call shall be released. If the
group cal is accepted, the originating SwMI and participating SwMI(s), shall be informed to connect the members of
the group call.

NOTE 2: The controlling SwMI may at any time decide to continue a delayed call set-up. When a delaying SwMI
is ready to proceed with call set-up, it should be included in the call with the late entry service.

It is an implementation decision as to when the CSwM| decides that it can connect the call. Possible modes of call
connection are:

1) The CSwMI connectsthe call as soon asany SwMI is"ready".

2) The CSwWMI connects the call as soon as any OSwWMI is "ready".

3) The CSwWMI connects the call as soon as both an OSwMI and a PSwMI are "ready".

4)  The CSwMI connectsthe call as soon as both acalling OSwMI and all PSwMIs are "ready".
For the most predictable operation mode 2 is recommended.

When the CSwMI connectsthe call it indicates to all OSwM s which of those calling parties that are available and
"ready" isto bethe calling party of the call.

When acall is connected the CSwMI may sent to any delaying SwMIs an indication that the call has connected. This
allows those SwMIs to connected their parties, that are already "ready”, in atimely manner.

42234 Control of call time-out timers

Controlling SwMI shall indicate the time allowed to the originating and participating SwMIs to make the needed
preparation like channel reservations for the call by setting the Setup response time-out information element to a desired
value when sending | SI-Setup-Initiate PDU. If the receiving SwMI is not able to respond to the I SI-Setup-Initiate by
sending |1 SI-Setup acknowledge (because the SwWMI is not yet ready to receive an | SI-Connect) within the time defined
in the Set up response time-out information element the nominated SwMI shall send an 1SI-Reject or |SI-Delay PDU to
the CSwMI.
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Call time-out for the call set-up phase should be defined by the controlling SwMI. The controlling SwMI CC
application should indicate its time-out value to the originating SwMI. The originating SwM|1 CC application should
then either use the indicated time-out value or define alarger value for its corresponding timer. The call time-out value
for the call set-up phase shall be conveyed to the originating SwMI(s) following a forward set-up request.

The call time-out timer used during the mai ntenance phase of the call shall also be defined by the controlling SwMI CC
application. The controlling SwMI CC application shall indicate this time-out val ue to the participating SwMI(s) (once
the call is established the originating SwMI is also considered a participating SwMI). The participating SwMI(s) CC
application should then either use the indicated time-out value or define alarger value for its corresponding timer. The
call time out value shall be conveyed to the invoked SwMI(s) during call set-up.

NOTE: While the exchange of time-out val ues has been specified in the protocol, the use of the time-out valuesis
optional. However, if the originating/participating SwMI(s) do not use the given timer values, the risk of
call attempt failure (due to premature call establishment time-out) or call disconnection (due to premature
call duration time-out) can be increased.

42235 Acknowledged group call procedures

For acknowledged group calls, the controlling SwMI shall request participating SwMI (s) to poll group members within
acalled group. The controlling SwMI CC application shall send a poll request to the ANF-1SIGC entity indicating
whether the number or percentage of poll responses is wanted from each participating SwMI. The poll request shall be
forwarded to al participating SwMI(s) supporting acknowledge group call.

NOTE: Polling of group members can only occur after the call has been established. However, it is
implementation independent how many times a group may be polled during the call maintenance phase.

When polling group members, the controlling SwMI can decide either to let the call proceed immediately by giving the
calling user permission to transmit before, during or after the participating SwMI(s) have responded to the polling
request.

The ANF-ISIGC entity shall convey all received polling responses from the participating SwMI(s) back to the
controlling SwMI CC application. After a certain period of time, all received responses shall be evaluated. The
controlling SwMI may disconnect the call if an insufficient number of responses have been received.

It isan option of the controlling SwMI as how and when to inform the calling user or any other user of the polling
result.

42.2.3.6 Colliding calls

Call collisions can occur when two SwMI s simultaneously send aforward call set-up request to the same group. The
two calls are then colliding:

. within the controlling SwMI when aforward group call set-up request is received within the window where
the controlling SwMI iswaiting for a call set-up responses to the same group from SwMIsthat are to
participate in the group call;

. within the originating SwMI when a group call set-up request is received within the window where the
originating SwMI iswaiting for agroup call set-up request to the same group however with a different
originating call identity than the one received.

NOTE: Callision occurring when two SwMIs try to seize the same resources may be solved by letting SwMIs
own their own resources.

If the requested basic services are compatible for the colliding calls, then the controlling SwMI should amal gamate the
calsand inform al participating SwMI(s) of call amalgamation in the group call connect request. Otherwise, the
controlling SwMI call control application shall discard call set-up request received while waiting for call set-up
responses from the participating SwWMI(s).

Upon reception of acolliding group call set-up request, the originating SwMI shall accept the incoming call set-up
request and discard its own outgoing call set-up request.

ETSI



24 ETSI EN 300 392-3-3V1.4.1 (2017-12)

42237 Maintenance of the group call

Transmission control:

The ANF-I1SIGC entity shall remain operational for the duration of the call, controlling the TETRA group call across
the ISl using TETRA signalling messages defined as:

e  transmission cease information, which requests the transmission to be ceased and informs all participating
SwM I s about the transmission cease;

. transmission request information, where a participating SwMI requests the right to transmit and where all
participating SwMIs operating in "temporary allocated resource” mode are acquired to reserve the relevant
resources for the transmission;

. transmission delay information, when:

- aparticipating SwMI with "temporary resources allocation" does not have any resources available, upon
aresource reservation request; or when

- the controlling SWMI is setting up the call to a new participating SwWMI during transmission handling and
the new participating SwMi request for a call set-up delay;

. transmission grant information which informs a participating SwMI that it has been granted transmission and
informs all other participating SwMIs that transmission has been granted;

e  transmission withdraw information, where a participating SwM| requests to withdraw from the call when
resources are required to another call or atemporary pause is needed. The controlling SwMI shall determine
whether the call can continue as a partial group call or if the complete group call shall be present to continue;

. transmission continue information, where a participating SwMI requests to continue with the withdrawn call;

. transmission interrupt information, where a participating SwMI requests current transmission to be interrupted
due to higher priority and where al other participating SwMIs are informed about an interruption of the
transmission in progress.

The ANF-ISIGC entity may contain a queuing mechanism for transmission request. When a TETRA user wishesto
transmit, atransmission request shall be sent to the participating SwMI. The participating SwMI CC application shall
then convey the transmission request to the ANF-ISIGC entity.

Upon reception of arequest to transmit, the ANF-1SIGC entity shall evaluate if any conflicting transmission requests
arereceived, e.g. only one participating SwMI shall be awarded the right to transmit while other transmission requests
may be queued or rgjected. If the transmission request is not queued or rejected, then al participating SwMI(s) without
permanent allocated resources shall be requested by the ANF-I1SIGC entity, to evaluate if necessary air interface, mobile
and infrastructure resources are available for transmission.

If resources are available for transmission at the inquired participating SwWMI(s), the necessary resources shall be
reserved. The inquired SwMI(s) shall respond back to the ANF-1SIGC entity whether resources are available or not.

The ANF-ISIGC entity shall collect all responses, both acceptances, delay and rejects request, from the inquired
SwMI(s) and evaluate if transmission can be performed as either a complete grant of transmission, partial grant of
transmission or if the transmission request shall be rejected. The transmission request shall be rejected by ANF-ISIGC
if important or critical SwMI(s) cannot participate in the transmission grant.

Each time a request to transmit is received in the controlling SwMI, the ANF-1SIGC entity should fetch group location
information, to evaluate if new group members have registered to a SwMI not aready participating in the group call. If
new SwMI(s) are to be joined to the active call, a set-up request shall be sent to the new participating SwMI. The new
participating SwMI will join the call according to normal call set-up procedures. However, the connect or release
response sent from the controlling SwM1 during call set-up shall be used together with the collected resource responses
to evaluate if transmission can be granted to the requesting user.
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Transmission delay:

Transmission delay request are made by participating SwMIs either due to a participating SwMI with "temporary
resources allocation” not having enough resources available, upon a resource reservation request or due to a new
participating SwMI requesting call set-up delay. The actual decision to delay transmission granting shall be determined
by the controlling SwMI.

NOTE 1. A partia grant of transmission may be performed even though one or more participating SwMIs do not
have resources available.

When the controlling SwM|I CC application determines that grant of transmission shall be delayed, the ANF-ISIGC
entity shall be informed. The ANF-ISIGC entity shall release all new participating SwWMIs, i.e. thisisthe same
procedure as delay during call set-up, and inform each participating SwM| with temporary resources that transmission
handling has ceased. Resources reserved by new participating SwMIs and participating SwMIs with temporary
resources should be released. Only ISl channel resources shall be preserved. An ISl delay timer shall be initiated in the
controlling SwMI upon delay. Thistimer is used to:

. release |SI channel resources to new PSwMI(s) and initiation of call releaseto al active SwMIs, if no response
isreceived from the delaying SwM1 within a certain period of time;

. grant transmission to the requesting user after a new set of resource reservation sequences has been performed
and new PSwMI(s) have been set-up in the call; or

. grant transmission permission to another user. In this case, call set-up to the new PSwMI(s) and resource
reservation sequences will be performed again.

When the delaying SwMI has the necessary resources available to perform transmission, a resource reserved or call
set-up continue response shall be provided back to the ANF-1SIGC entity. The ANF-I1SIGC entity shall convey the
response back to the controlling SwM1 CC application. The controlling SwMI CC application shall again set-up the call
to new participating SwMIs and request for resource reservation in participating SwMIs with temporary resources.
Once this has been performed transmission granting may be performed.

The controlling SwMI may at any time decide to continue a delayed transmission granting. When a delaying SwM|
receives a transmission grant indication with transmission granted to another user, the delayed SwMI shall follow the
indicated transmission when resources become available without informing the controlling SwMI that resources are
now available.

Service modification:

For the duration of a group call, modification to the services can be provided by the ANF-1SIGC entity. The service
modification can only take place for services within the scope of this ANF. The service may be changed between any
combination of one or more of the following:

. apoint to multipoint one slot TETRA clear call (circuit mode data or speech) may be modified to a point to
multipoint one slot TETRA end-to-end encrypted call;

. apoint to multipoint one slot TETRA end-to-end encrypted call (circuit mode data or speech) may be modified
to apoint to multipoint one slot TETRA clear call;

. a 4-dots-per-frame circuit mode data call may be changed to a 1-dot, 2-slot or 3-dlot call;
. a 3-dot circuit mode data call may be changed to a 1-slot or 2-dlat;
e a2-dot circuit mode data call may be changed to a 1-dlot;

. aTETRA circuit mode data call (either clear or encrypted) with a datarate of 2,4 kbit/s, 4,8 kbit/s or 7,2 kbit/s
may be changed to a different datarate, i.e.:

- 2,4 kbit/s may be modified to 4,8 kbit/s or 7,2 khit/s;
- 4,8 kbit/s may be modified to 2,4 kbit/s or 7,2 kbit/s;
- 7,2 kbit/smay be modified to 2,4 kbit/s or 4,8 kbit/s; or

- to acircuit mode speech call;
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. aTETRA circuit mode speech call (either clear or encrypted) may be changed to acircuit mode data call with
adatarate of 2,4 kbit/s, 4,8 kbit/s or 7,2 kbit/s.

Call restoration:

When a TETRA user, active in agroup call, migratesto anew SwMI from a participating SwMI (denoted in the
following asthe old SwMI) the group call shall be restored to the TETRA user following the call restoration procedures
for group callsin ETSI EN 300 392-2 [3] and ETSI EN 300 392-3-5[6].

Call break

—

Tx-Ms O

GroupCall @

establishmep ‘
Group Call /
~Restoratio /éroup

_ _ 7~ Attachment

Group
Attachment

Figure 2: Group call restoration

As shown in figure 2 the support of these air interface procedures demands the TETRA user to attach to the group on
which it is active. The controlling SwMI call control application shall instruct the ANF-1SIGC entity to extend a group
call over ISl to anew participating SwMI in the following cases:

1) whentransmission isto be granted to a member of agroup call and it has been determined, i.e. based on group
attachment information, that the group call does not exist at the new participating SwMI;

2)  when the migrated user has requested call restoration and it has been determined, i.e. based on call
information, that the group call does not exist at the new participating SwMI;

3) inthe case wherethe migrating TETRA user was the last member of the group at the old SwMI, the
ANF-1SIGC entity shall clear the ISI group call path to the old SwMI.

When a user attaches to a group that is part of alinked group, the linking home SwMI will be informed of attachment as
part of the ANF-ISIMM attachment procedures. Upon successful group attachment, the group home SwMI will inform
the new participating SwMI which attached groups that are linked and who the linking home SwMI is.

All call restoration request should therefore go directly to the linking home SwMI when thisinformation is available.
When amigrating user tries to restore a call to agroup that it is not attached to, the call restoration regquest shall be sent
to the home SwMI of the group indicated in the U-CALL RESTORE PDU.

NOTE 2: The user who initiated the group call may not be a member of the group.

The group home SwMI when linked to another group or groups shall inform the new participating SwMI to redirect the
call restoration request to the linking home SwMI.
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42238 Termination of the group call

Only the controlling TETRA SwMI shall be in control of the termination of the call. When a participating SwM|
request for call disconnection, ANF-ISIGC shall route this request over the ISl to the controlling TETRA SwMI CC
application. The controlling TETRA SwMI CC application shall validate the call disconnection reguest and if found
valid the controlling TETRA SwMI CC application may choose to either disconnect the entire group call or disconnect
the group call partially by only releasing the requesting TETRA SwMI. The reasons to disconnect the call may either
be:

. if aparticipating TETRA SwMI cannot support the call anymore, e.g. because of pre-emption of the resources
is necessary or the call length timer of this particular SWMI has expired. The call may then be released
partialy, i.e. the call continues without the requesting TETRA SwMI;

. if the controlling SwMI fails to support the call anymore. The entire group call across all SwMIs shall be
terminated.

NOTE 1: When aparticipating TETRA SwMI wantsto release acall for e.g. pre-emption purposes and to free IS
resources, it cannot acquire accessto ISl links which are owned by the controlling TETRA SwMI.

NOTE 2: However, if aTETRA SwMI isused as atransit SwMI, it should be possible for this SwMI to terminate
the call if it cannot support the transit function anymore. The capability to do thisislinked to the fact that
the transit call utilizes switching capacity in the transit SwMI.

When arequest to release the group call is received by the controlling SwMI, sent from the call owning user, the
controlling SwMI CC application shall always release the entire group call even though the call owning user islocated
in a participating SwMI. The controlling SwMI shall however still have the possibility of releasing the call even though
the call ownership istransferred to a served user in another SwMI.

4.2.3 Exceptional procedures

4231 Activation/deactivation/registration/interrogation
Not applicable.
4.2.3.2 Invocation and operation

The ANF-ISIGC entity may reject the group call service request from the originating TETRA SwMI with an
appropriate failure indication for any of the following reasons:

. if 1SI connections are permanently not available;
. if ISl connections are temporary not available;
. if the maximum number of available ISl links have exceeded.

The controlling SwMI may reject the group call service request from the originating TETRA SwM| with an appropriate
failure indication for any of the following reasons:

. called group does not support calls from foreign users;

. if the important or critical subscribers of the called group are not available at call set-up time because of
unavailability or for other reasons given by the group service profile;

. if aparticipating TETRA SwMI refusesto participate in the group call due to the call priority which cannot be
supported or due to call contention or congestion in the TETRA SwMI.

During the maintenance phase of the call the ANF-1SIGC may reject any signalling request with an appropriate failure
indication for any of the following reasons:

. if the ANF-ISIGC cannot grant a higher priority transmission request because it either temporary cannot
support interruption or because interruption permanently is not supported;
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. if critical ISl connections become either temporary or permanently unavailable due to pre-emption of the
resources.

During the maintenance phase of the call the controlling SwMI may reject any signalling request with an appropriate
failure indication for any of the following reasons:

. if the important or critical subscribers of the called group have not responded to polling request because of
unavailability or for other reasons given by the group service profile;

. if aninsufficient number of polling responses have been received;
. if an important or critical SwMI wishes to withdraw from the group call;

. group call cannot be re-established to a migrated user in a SwMI that has not previously been involved in the
group call;

. if the important or critical subscribers of the called group suddenly become unavailable.

In addition, all restrictions and exceptional procedures for PSS1 basic call establishment shall apply (see
ISO/IEC 11574 [12]), e.g. non-valid destination number in the event that the controlling SwMI could send such a
number.

4.3 Interaction with other PISN supplementary services and
PISN ANFs

There shall be no interactions with other supplementary services and ANFs for which PISN International Standards
were available at the time of publication.

4.4 Interaction with TETRA supplementary services and other
TETRA ANFs

4.4.0 General

Interactions with other TETRA supplementary services and ANFs for which TETRA Standards or TETRA draft
standards were available at the time of publication of the present document are specified below.

4.4.1 Calling Line ldentification Presentation (SS-CLIP)

No interaction.

4.4.2 Connected Line Identification Presentation (SS-COLP)

No interaction.

4.4.3 Calling/Connected Line Identification Restriction (SS-CLIR)

No interaction.

4.4.4  Call Report (SS-CR)

No interaction.

NOTE: Theoriginating SwMI will use ANF-I1SISS for this service.
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4.4.5  Talking Party Identification (SS-TPI)

No interaction.

NOTE: When TPI isinvoked for acall, i.e. for agroup, the SS-TPI signalling is transported transparently
between the controlling SwMI and the participating SwMI(s) and is not considered to be an interaction.

4.4.6 Call Forwarding Unconditional (SS-CFU)

SS-CFU is applicable for group callsif the call is forwarded unconditionally from one group call to another.

ANF-1SIGC shall interact with SS-CFU when a group call is forwarded to a group located in a SwMI other than the
called group home SwMI. The call shall be re-routed to the new group home SwMI.

NOTE: SS-CFU can change the service of the call from a group call to anindividual call and vice versa.

4.4.7 Call Forwarding on Busy (SS-CFB)
Not applicable.

4.4.8 Call Forwarding on No Reply (SS-CFNRYy)
Not applicable.

4.4.9 Call Forwarding on Not Reachable (SS-CFNRc)
Not applicable.

4.4.10 List Search Call (SS-LSC)

No interaction.

4.4.11 Call Authorized by Dispatcher (SS-CAD)

SS-CAD shall interact with ANF-ISIGC when SS-CAD isinvoked towards the called group number and the calling
user islocated in a SwMI other than the restricted groups home SwMI.

4.4.12 Short Number Addressing (SS-SNA)

No interaction.

4.4.13 Area Selection (SS-AS)

SS-ASinformation shall be forwarded to the group/linking home SwMI. The SwMI shall use thisinformation to set-up
the group call and may also be used during call restoration.

NOTE 1: When Area Selectionisinvoked for acall, i.e. for agroup, the SS-AS signalling is transported
transparently between the originating SwMI and the controlling SwMI and is not considered to be an
interaction.

NOTE 2: The area selection is encoded differently in the IS| protocol that in the air interface and the corresponding
information element is named as " sel ected area number".

4.4.14 Access Priority (SS-AP)

No interaction. SS-AP only applieslocally at the radio access.
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4.4.15 Priority Call (SS-PC)

If SS-PC has been activated and call set-up operates by queuing, then each call shall be established according to the
gueuing mechanism implemented in the SwMI(s) for priority calls.

4.4.16 Call Waiting (SS-CW)

No interaction.

4.4.17 Call Hold (SS-HOLD)

No interaction. The | SI-connection shall be maintained during HOLD of an active group call.
NOTE 1: Not applicable when the controlling SwMI has call ownership.

NOTE 2: Group calsthat are on HOLD, do not have acall owner.

4.4.18 Call Completion to Busy Subscriber (SS-CCBS)

No interaction.

NOTE: SS-CCBSisonly activated when the called group is busy. This can occur when the group call request is
made from a user who is not a member of the called group.

4.4.19 Late Entry (SS-LE)

No interaction.

NOTE: When Late Entry isinvoked for acall, i.e. for agroup, the SS-LE signalling is transported transparently
between the controlling SwMI and the participating SwMI(s) and is not considered to be an interaction.

4.4.20 Transfer of Control (SS-ToC)

No interaction.

NOTE 1: When Transfer of Control isinvoked for acall, i.e. for agroup, the SS-ToC signalling is transported
transparently between the participating SwMI(s) and the controlling SwMI and is not considered to be an
interaction.

NOTE 2: When arequest to release the group call isreceived by the controlling SwMI, sent from the call owning
user i.e. the call owning user islocated in the participating SwMI, the controlling SwMI releases always
release the entire group call and not allow a partial release. The controlling SwMI however still has the
right to releasing the call even though the call ownership istransferred to a served user in another SwMI.

4.4.21 Pre-emptive Priority Call (SS-PPC)

SS-PPC shall interact with ANF-1SIGC to pre-empt an inter-TETRA connection with the lowest Call Retention
Value (CRV) among those which may be used to route the priority call. SS-PPC shall invoke pre-emption by forcing
the clearing of the chosen inter-TETRA connection and then invoking a new ANF-ISIGC at the corresponding 1SI.

NOTE 1: The correct time to tear down the inter-TETRA connections and allocate new inter-TETRA connections,
should be when the controlling SwMI has received positive indication back from the participating SwMI
that it can and will support the group call (see stage 2).

NOTE 2: If the clearing of aninter-TETRA connection resultsin the call owning user being released, then the
controlling SwMI releases release the complete call.
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4.4.22 Include Call (SS-IC)

SSIC and ANF-1SIGC shall interact whenever the SS-IC served user active in a group call wantsto include a user or
group of users who are not members of the active group call and who are registered in a SwMI other than the
controlling SwMI. The SS-1C shall request the ANF-1SIGC to include the affected user or group of users (user to be
included) into the group call.

NOTE: Only the group call owner is allowed to invoke SS-1C for an active group call.

The group call request to each affected user may or may not involve setting up anew inter-TETRA connection to a new
participating SWMI previoudly not part of the group call. In cases where the participating SwM| aready contains
participating group call members, a set-up message shall be sent using the existing inter-TETRA connection. In cases
where the participating SwWMI is not already part of the group call a set-up message shall be sent using a new
inter-TETRA connection.

4.4.23 Advice of Charge (SS-AoC)

No information available.

4.4.24 Barring of Outgoing Calls (SS-BOC)

No interaction. SS-BOC is operated before ANF-1SIGC invocation.

4.4.25 Barring of Incoming Calls (SS-BIC)

No interaction.

NOTE: SS-BICisoperated inthe called group's home SwMI CC application and supplementary service control
application.

4.4.26 Discreet Listening (SS-DL)

No interaction.

4.4.27 Ambience Listening (SS-AL)

No interaction.

NOTE: Theinvocation of the supplementary service SS-AL constitutes a call set-up similar to anindividua call.

4.4.28 Dynamic Group Number Assignment (SS-DGNA)

No interaction.

NOTE: When Dynamic Group Number Assignment is invoked for an existing group call, the SS-DGNA
signalling is transported transparently between the controlling SwMI and the participating SwMI(s) and is
not considered to be an interaction.

4.4.29 Call Completion on No Reply (SS-CCNR)
Not applicable.

4.4.30 Call Retention (SS-CRT)

SS-CRT shall interact with the ANF-1SIGC by having the Call Retention Value (CRV) for the group call assigned to the
inter-TETRA connection(s) used to route the call.
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4.4.31 Additional Network Features - Inter-System Interface Individual Call
(ANF-ISIIC)

The only interactions between ANF-1S/1C and ANF-ISIGC shall be through SS-Include Call and SS Call Forwarding
Unconditional (see clauses 4.4.22 and 4.4.6).

NOTE 1: For SS-Include Call, even when all but two group call participants have left agroup call, i.e. only the
group call owner and the last group call participant are remaining in the call active state, the call remains
agroup cal. This enables easy introduction of new participantsinto the group call.

NOTE 2: When agroup call request is forwarded unconditionally to an individual, ANF-1SIGC invokes ANF-I1SIIC
and hereafter become IDLE.

4.4.32 ISI Short Data (ANF-ISISD)

No interaction.

4.4.33 1SI Mobility Management (ANF-ISIMM)

No interaction.

NOTE: All updating of the SwMI databases used for the operation of ANF-1SIGC are not to be considered as
interactions between ANF-ISIMM and ANF-ISIGC.

4.5 Interworking considerations

ANF-1SIGC and Public Switched Telephone Network (PSTN) shall interwork in the case of aPSTN call through a
TETRA gateway located in a SwMI different from that where the TETRA called group hasits home SwMI.

For an incoming telephony call to a TETRA group, the PSTN calling user shall have to send the number of the called
group to the TETRA PSTN gateway. If the call isa group call and the SwM1 were the gateway islocated is not the
called group's home SwMI, an ANF-I1SIGC entity shall be invocation to extend the group call requested to the called
group's home SwWMI. This ANF-1SIGC entity shall use the GTSI number, converted from the received PSTN number, as
the called number.

NOTE 1: A PSTN telephone call may result in a TETRA speech (tele-) service call.

NOTE 2: Only the calling user can participate in agroup call to a group which it is not a member of. Therefore, a
group call made by a TETRA user cannot involve an individual from an external network.

A similar procedure shall apply for an incoming data call, with the difference that this call would first be connected by
the gateway to some modem belonging to its modem pool.

NOTE 3: For datacalsfrom PSTN, TETRA bearer service negotiation may be possible with the called SwMI or
the group home SwMI. However, thisisonly possible if the called SwMI can inform the gateway modem
which bearer service it supports sufficiently fast. Otherwise, the negotiation phase between the two
modems involved in the call establishment, one on the calling party side and the other from the PSTN
gateway modem pool, may be over.

ANF-ISIGC and Integrated Services Digital Network (ISDN) shall interwork in the case of an ISDN call through a
TETRA gateway located in a SwMI different from that where the TETRA called group has its home SwMI.

For an incoming call to a TETRA group, contrary to the case of a PSTN calling user, the ISDN calling user can send the
identity of the called group to the TETRA ISDN gateway. It shall do this by using one of the various means available
(e.g. using the ISDN supplementary services subaddressing or user to user signalling) for ISDN. The calling user can
also indicate the type of call, telephony or data call, through the bearer service requested.

NOTE 4: AnISDN telephony teleservice may result in a TETRA speech (tele-) service call. And an incoming
ISDN call requesting a bearer capability defined by an information transfer capability value equa to
unrestricted digital information, and alayer 1 access protocol value corresponding to the rate adaptation
in accordance with Recommendation ITU-T V.110 [i.7], may result ina TETRA data call.
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The data rate for the call might then be negotiated using the (optional) In-band Parameter Exchange (IPE) procedure
described in appendix | of this Recommendation ITU-T V.110[i.7].

ANF-1SIGC and PISN shall interwork in the case of a PISN call through a TETRA gateway located in a SwMI different
from that where the TETRA called group has its home SwMI. This interworking shall be exactly the same as that
described above between ANF-ISIGC and ISDN, in replacing ISDN number by PISN number.

NOTE 5: The fact that ANF-1SIGC allows the use of PISN to interconnect the SwMIsinvolved in inter-TETRA
group callsis not to be considered as interworking at stage 1 level.

4.6 Static description of ANF- ISIGC using attributes

In accordance with Recommendation ITU-T 1.210 [i.4], the static description of ANF-ISIGC is given below using the
relevant attributes with the corresponding values as defined in Recommendation ITU-T 1.140[i.3].

ANF-ISIGC is extending over the ISl the TETRA bearer or tele- service invoked by a group calling user, by creating
the necessary connection between the originating, the controlling and the participating SwMIs. The corresponding
bearer service attributes are given in annex C, which isinformative (sinceit is simply reformulating the corresponding
information defined in ETSI EN 300 392-2 [3]).

Using the terminology defined in Recommendation ITU-T 1.140 [i.3], the connection to be created by ANF-ISIGC asa
result of itsinvocation and operation is a connection element.

Table 1 defines the static description of this connection element in terms of the values of its attributes aslisted in
Recommendation ITU-T 1.140[i.3].

NOTE 1: The attributesin table 1 have been grouped into categoriesin a similar manner asin Recommendation
ITU-T 1.210 [i.4] for the bearer service attributes.

As already stated in clause 4.2.2.3, call modification shall have no impact on the connection(s) established by the
invoked ANF-ISIGC, but it shall result in a change of the encoding of the user information when the data rate of this
information changes. Thus, the access attribute Information transfer coding/protocol in the static descriptions of the IS
connection elementsin table 1 may change when a call modification occurs. No other attribute in these tables shall
change.

NOTE 2: Asto the case of 64 kbit/s connection elements, addressed in table 1, obviously there is no possibility to
change the information transfer rate of these connection elements.
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Table 1: Basic definition of ANF-ISIGC connection element attributes

Attribute category Attribute name Attribute value
Information transfer
attributes
1. Information transfer mode: circuit
2. Information transfer rate: 64 kbit/s
3. Information transfer capability: no restriction (see note)
4. Structure: unstructured
5. Establishment of connection: demand
6. Symmetry: bi-directional symmetric
7. Connection configuration: point-to-point
Access attributes
8. Channel: BQ for user information,
DQ for signalling
9. Connection control protocol: PSS1 for DQ-channeI
10. Information transfer coding/ packet mode, refer to ETSI TS 100 392-3-8 [i.1]
protocol
General attributes
11. Network performance for further study
12. Network interworking for further study
13. Operations and management for further study
aspects

NOTE:  According to the definition of the attribute information transfer capability of a connection element in
Recommendation ITU-T 1.140 [i.3], the value of this attribute for the ANF-ISIGC connection element should
be "null". Since this value means that there is no restriction to the types of information which may pass
through the connection element, the term "no restriction" has been preferred.

Table 2: Void

4.7 Overall SDL

Figures 3 to 17 contain the dynamic description of ANF-1SIGC using the Specification and Description Language
(SDL) defined in Recommendation ITU-T Z.100 [i.5]. The SDL process represents the behaviour of the set of SwMI
entities involved, interconnected by the intervening network, possibly by a PISN, in providing ANF-1SIGC.

The following conventions are used:

e theinput signals from the left and output signals to the left represent primitives from and to the initiating or
controlling SwMI CC application;

. the input signals from the right and output signals to the right represent primitives from and to the served
SwMI CC application.
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Figure 3: ANF-ISIGC, over all SDL (sheet 1 of 15)
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Figure 6: ANF-ISIGC, over all SDL (sheet 4 of 15)
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Figure 7. ANF-ISIGC, over all SDL (sheet 5 of 15)
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Figure 9: ANF-ISIGC, over all SDL (sheet 7 of 15)
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Figure 10: ANF-ISIGC, over all SDL (sheet 8 of 15)
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Figure 12: ANF-ISIGC, over all SDL (sheet 10 of 15)
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Figure 14: ANF-ISIGC, over all SDL (sheet 12 of 15)
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Figure 15: ANF-ISIGC, over all SDL (sheet 13 of 15)
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Figure 16: ANF-ISIGC, over all SDL (sheet 14 of 15)
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Figure 17: ANF-ISIGC, over all SDL (sheet 15 of 15)

5 ANF-ISIGC stage 2 specification

5.1 Functional model

51.1 Functional model description
The functional model shall comprise the following functional entities:
FE1 ISl group call originating entity.
FE1'  Originating SwMI call control application functional entity.
FE2 ISl group home controlling entity/group call controlling entity.
FE2'  Group home SwMI/Controlling SwMI call control application functional entity.
FE3 ISl group call participating entity.
FE3'  Participating SwMI call control application functional entity.
FE4 ISl Database entity of the calling party (ITSI).
FE5 ISl Database entity of the called group (GTSI).
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The following functional relationships shall exist between these FEs:

ra
rb
rc
rd
re

rf

rg

between FE1' and FEL.
between FE1 and FEA4.
between FE1 and FE2.
between FE2 and FE2'.
between FE2 and FES5.
between FE2 and FE3.
between FE3 and FE3'.

Figure 18 shows the FEs and their relationships.

5.1.2

5.1.2.1

Figure 18: Functional model for the ANF-ISIGC

Description of functional entities

ISI group call originating entity, FE1

FE1 represents the originating entity of the group call. The purpose of this FE shall be to receive an outgoing group call
request from the originating SwMI CC and forward the call request and call control to FE2.

Thisfunctional entity shall:

detect an outgoing group call;

request and receive information on the individual identity (ITSl) from FE4;
determine routeing to FE2;

forward the call set-up request to FE2;

re-route the call set-up request to alinking controlling SwMI or a new group home SwMI (when SS-CFU has
been invoked);

receive a set-up indication from FE2 for the initiated group call;

receive the response on the delivered group call request from FE1' and forward the response to FE2;
connect the calling user and invoke FE3 upon reception of a group call connect request;

release the group call on request from FE2;

receive request for group call release from FE1' and forward the request to FE2;

function as an intermediary between TETRA and PSSL1 call control.
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5.1.2.2 Originating SwMI CC application functional entity, FE1'

FE1' represents the CC application entity of the originating SwMI. This FE represents the existing call control
functionality for asingle SwMI. The purpose of this FE isto initiate the establishment of a group call when a set-up
information flow isreceived from a calling user (at the air interface). FE1' should invoke FE1 when establishment of the
call isto agroup which, to FE1's knowledge, is registered in another TETRA network.

Thisfunctional entity may:
. detect an 1SI outgoing group call at the air interface;
. analyse the calling MS's profiles;
. analyse the called group number;
. invoke FE1 and forward the call set-up request;
. analyse set-up indication received by FEL for the initiated group call;
. analyse resource availability and reserve resources;
. co-ordinate call identity with FE3';
. release the group call when requested by FE1;
. reguest to disconnect group call.

NOTE: FE1'isnot part of the S| standard.

5.1.2.3 ISI group call controlling entity, FE2

FE2 can represent either the group home entity or the controlling entity of the group call. After call set-up, FE2 shall
aways represent the controlling entity. The group home entity will only differ from the controlling entity when the
called group islinked to a group located in another SwMI, and this other SwMI is the linking controlling SwMI.

FE2 shall be the central distribution and reception point for all group call signalling between FE3s, FE1 and FE2'.
During the maintenance phase of the call, FE2 shall control all transmission granting.

Thisfunctional entity shall:
. receive forwarded group call request from FEZ1;
. receive and request information on the group identity (GTSI) from FE5;
. perform additional analyse of the called group humber;

. re-route the call when this SwMI is not the controlling SwM| or when the group call has been forwarded
unconditionally;

. determine routeing over 1Sl trunks to participating SwWMIs;
. send call set-up to al FE3s and FEL participating in the group call;
. perform transmission control during call maintenance phase;

. releases the S| group call path when the last migrated user in a participating SwMI migrates to a new
participating SwMI;

o  forward disconnect call request received from FE3 to FE2'
e  clear thecdl to participating SwMI (FE3) when requested by FE2'

. function as an intermediary between TETRA and PSSL1 call control.
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5.1.2.4 Controlling SwMI CC application functional entity, FE2'

FE2' represents the CC application entity of the group home SwMI or controlling SwMI. After call set-up, FE2' shall
always represent the controlling SwMI CC application entity. The group home CC application entity will only differ
from the controlling SwMI CC application entity when the called group is linked to a group located in another SwMI,
and this other SwM| isthe linking controlling SwMI.

FE2' represents the existing call control functionality for asingle SwMI. This FE shall be the central point for all group
call arbitration between FE3s, during call set-up and release.

Thisfunctional entity may:
. analyse incoming group call request from FE2;
. perform analyse of the called group profiles;
. analyse the call set-up response from al participating FE3s and FE1;
. initialize polling of all participating FE3s in the case of acknowledged group call;
. initialize call set-up delaysin the case of delay request;
. forward call restoration information to FE2;
. analyse withdraw and continue request from FE3;
e  anayse call disconnection request from FE2.

NOTE: FE2 isnot part of the S| standard.

5.1.2.5 ISI group call participating entity, FE3

FE3 represents the participating entity of the group call. This FE shall be an intermediary between FE2 and the
participating SwMI CC application, FE3'. The participating SwMI may have one or more members of the group call
registered either asresident or asvisitor. If the called group is linked to a group or groups and the linking controlling
SwMI is different from the called group's home SwMI, then residents (members of the linked group) can existina
participating SwMI.

This functiona entity shall:
e  receiveanincoming ISl group call from FE2;
. receive the response on the delivered group call request from the FE3' and forward the response to FE2;
e  receiveapolling request from FE2 and inform FE3' to poll group members;
J receive call information from FE2 and forward to FE3' or from FE3' and forward to FE2;
. receive continuation and withdrawal information from FE3',
. receive transmission control information from FE2 and deliver it to FE3';
. receive request for transmission from FE3' and forward the request to FE2;
. release the group call on request from FE2;
. receive request for group call release from FE3' and forward the request to FE2;

e function asan intermediary between TETRA and PSS1 call control.
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5.1.2.6 Participating SwMI CC application functional entity, FE3'

FE3' represents the CC application entity of the participating SwMI. This FE represents the existing call control
functionality for asingle SwMI. The purpose of this FE isto analyse group call set-up request from FE3 and forward
these request to the called users (over the air interface).

Thisfunctional entity may:
. analyse group call set-up request received by FE3;
. perform analyse on the called group number;
. analyse resource availability and reserve resources;
. poll group members over the air interface;
. request to withdraw from group call;
. reguest to continue with group call;
. forward transmission request and ceases from users;
. release the group call when requested by FE1;
. reguest to disconnect group call.

NOTE: FE3 isnot part of the S| standard.

5.1.2.7 ISI Calling MS Database entity (ITSI), FE4

FE4 represents the Database entity of the calling MS for agroup call request. This FE shall provide the basic and
supplementary user profiles of the calling M S to the requesting entity. The user profiles contain information about the
available services for the individual MS, e.g. whether the MS may initiate a group call or not, or whether there may
exist interactions to other services for the MS. The interrogation with the Database may either be with the Visitor Data
Base (VDB) or it may be with the IHDB depending on which SwMI the calling MSislocated in.

Thisfunctional entity shall:
e  provideindividua user profile information to the functional entity were FE4 islocated;

. check whether any interrogation exist between the invoked service and other services, e.g. supplementary
services, for the calling MS and provide the information to the functional entity were FE4 islocated.

5.1.2.8 ISI Called Group Database entity (GTSI), FE5

FES represents the Database entity of the called group for a group call request. The purpose of this FE shall be to
provide the basic and supplementary group profiles of the called group to the requesting entity. The group profiles
contain information about the properties for the called group, e.g. who are the important users of the group, or what is
the priority of the group, or whether there may exist interactions to other services for the group. The interrogation with
the Database shall be with the GHDB. The interrogation shall also include any relationships between the calling MS and
the called group.

This functional entity shall:
e  provide group (GTSI) profile information to the functional entity were FE5 is located;

. check whether any interrogation exist between the invoked service and other services, e.g. supplementary
services, for the called group and provide the information to the functional entity were FE5 is located.
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5.1.3 Relationship of functional model to PSS1 basic call functional model

By definition, an invoked ANF-1SIGC establishes a PISN basic call. Asaresult its functional model matches closely
that of PISN basic call (as defined in ISO/IEC 11572 [11]). For established group calls:

. FE2 shall be collocated with the originating PISN CC;
. FE3(s) shall be collocated with aterminating PISN CC.

Figure 19 shows an example of the relationship between the two models.

Ic

Figure 19: Example relationship between models for ANF-ISIGC and PSS1 basic call

52 Information flow

52.1 Information flow diagrams

5210 General

This clause specifies the information flow scenarios for the ANF-1SIGC basic operation services. The information flow
scenarios shall provide sequences arising from error situations, interactions with PSS1 basic call, interactions with other
PSS1 supplementary services, interactions with other TETRA ANFs and TETRA supplementary services, different
topologies, etc.

NOTE 1. Theinformation flow scenariosin stage 2 do not cover all possible signalling scenarios.

The stage 3 description of ANF-1SIGC shall provide signalling proceduresin support of the information flow sequences
specified below.

In the information flow scenarios, ANF-1SIGC information flows are represented by solid arrows where the flow is
given by the name above the flow, and PSS1 basic call information flows are represented by flow namesin square
brackets below the flow. Whenever the PSS1 flow name is given, the two information flows occur simultaneoudly.
Within a column representing an ANF-ISIGC functional entity, the numbers refer to functional entity actionslisted in
clause 5.3.

NOTE 2: The names used for the PISN basic call information flows are those defined in I SO/IEC 11572 [11] and
I SO/IEC 11582 [13], description of PISN basic call. Whenever possible (i.e. when such primitives exist),
the names given to the ANF-1SIGC information flows are those of the corresponding CM CE uplink and
downlink PDUSs, as defined in clause 14.7 of ETSI EN 300 392-2 [3].

The following abbreviations are used:

req request.
ind indication.
resp response.

conf confirmation.
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5211 Successful group call set-up over ISI using ANF-ISIGC

Figures 20 through 30 show the information flow sequence for a successful group call set-up using ANF-ISIGC. The
figures cover all three cases described in clause 4.2.2.3.1 plus the case were the called group is linked to another group
inaSwMI other than its own home SwMI, this shall be case 4.

For the case 1 scenario the originating FE1 and the controlling FE2 are collocated. Figures 20 to 22 show how group
members located in visited SwMIs (FE3s) are called using the group identity (GTSI). The group identity belongs to the
group home SwMI.

For the case 2 scenario the originating FE1 is located in avisited SwWMI where avisited MSis caling its home group
ID (GTSI). Figures 23 to 26 show the information flow sequence when the group call request is forwarded to the
controlling FE2 in the group home using ANF-1SIGC.

For the case 3 scenario the originating FE1 can be located in either the visited or in the home SwMI of the calling MS.
The controlling FE2 is located in the called group home SwMI. Figures 23 to 26 show the information flow sequence
when an M Sinitiates agroup call to aforeign group over the ISl using ANF-1SIGC.

For the case 4 scenario the originating FE1 and the controlling FE2 are collocated. Figures 27 to 30 show the
information flow sequence for a group call to alinked group over the ISl using ANF-ISIGC. The MSiscalling agroup
ID inits own network. The called group ID islinked to a group ID in another SwMI, where the other SwMI is the group
home SwM 1 of the linked group. There may be other case 4 scenarios which however also are subsets of case 2
scenarios and case 3 scenarios. These are:

1) TheMSisnotinitshome and calsagroup ID which the MSis not member of. The group ID is associated to
agroup ID in another network.

2) TheMSisinitshomeand callsagroup ID which the MSis not member of. The group ID is associated to a
group ID in another network.

3) TheMSisnotinitshome and callsagroup ID which has been givento the MSasaVGSSI. There aso exists
an association between the VGSSI and the original group ID in the home SwMI of the MS. The VGSSI may or
may not have ordinary group membersin the migrated network.
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MSC Successful_group_call_set-up perams
jmm—m - - - - - FE1 and FE2 are collocated
1 :\_\ — MS has roamed from SwMI1 to
! ) SWMI2 */
b i
oswMI1 OSwMI1 oswMI1 CSwMIL CSwMI1 CSwMI1
FEL | | FE1 | | FE4 [ FE2 | | FE5 | | FE2'
<::: IDLE ::>
1001
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ISI-Setup_req
101
102

Verify-Indiv_req

401
402

Verify—Indiv_resp

103
104

ISI-Originating Setup_req_ind

201
'@RD cA 202

I1SI-Originating S¢tup_ind

2001
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ISI-Setup_req

Verify—Group_red

501
502

erify-Group_resp

Figure 20: Information flow sequence - successful group call set-up, case 1 (sheet 1 of 3)
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MSC Successful _group call _set-up

OoSwMI1 OsSwMI1 CSwMI1 CSwMI1 PSwMI2 PSwMI2
[ FEL' | | FE1 | | FE2 | ] FE2' | [ FE3 | ] FE3' |
:fORWARé < >
CALL IDLE

ISI-Info_req_ind
124
ISI-Info_ind
211
1B1-Setup_req_ind | 1SI-Setup_req_ind
1011
PSSl SETUP(B—channeI)]
GROUP
CALL
INITIATE,
106 301
107 302
I1SI-Setup_ind I1SI-Setup_ind
1004 3001
1005 3002
ISI-Setup_resp. ISI-Setup_resp.
108 303
109 304

I1SI-Setup_resp_conf

[PSSl CONNECT(B-channel OK)

I1SI-Setup_resp_¢onf WAIT
CONNECT
WAIT
<ONNEC> 213

ISI-Setup_conf

2004
2005

ISI-Connect_req

Figure 21: Information flow sequence - successful group call set-up, case 1 (sheet 2 of 3)

A PSS1 facility information element shall not be sent to the controlling SwM| before a response has been sent from the
participating SwMI to the previoudy received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall
therefore be sent from the participating SwMI before the PSS1 CONNECT message may be sent carrying TETRA
PDUs.
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MSC Successful _group_call _set-up

OSwMI1 oswMI1 cswMil CSwMI1 PSWMI2 PSWMI2
FEr | | FE1 | | FE2 | | FE2' FE3 | [ FE3

214
215

ISI§Connect_reqg_ind | I1SI-Connect_req]ind

I_PSSl FACILITY]

110 307
11 <ACTIVE> 208

ISI-Connect_ind I1SI-Connect_ind

1006 3003

D
X e

PSwMI1 PSwMI1
FE | - E3
[GC—Setup_req
116 309

ISI-Connect_ind

3003 ACTIVE

—

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not
to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional
(ISO/IEC 11572 [11], clause 10.1.6).

Figure 22: Information flow sequence - successful group call set-up, case 1 (sheet 3 of 3)

FE2 shall inform FE1 and FE3 of " Setup response time-out" after reception of an ISI_ORIGINATING SETUP reg.ind.
The " Setup response time-out" shall be used to inform the originating SwMI and participating SwMIs of the call set-up
time used by the controlling SwMI. The " Setup response time-out" shall be contained within the information flow

| SI-Setup.reg.ind.

FE2 may inform FE1 of "call time-out, set-up phase” after reception of an 1SI_ORIGINATING SETUP reg.ind. The
"call time-out, set-up phase" may be used to inform the originating SwMI of the call set-up time used by the controlling
SwMI. The "call time-out, set-up phase" shall be contained within the information flow 1SI_INFO reg.ind.

FE2 may inform FEL of the "call status” after reception of an ISI_ORIGINATING SETUP reg.ind. The "call status"
should be used to inform FEL of a possible queuing of the ISI_ORIGINATING SETUP req.ind. within the controlling
SwMI. The"call status® shall be contained within the information flow ISI_INFO req.ind.
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MSC Successful _group call_set-up FCase Zand 3 soenario
P - - - - - FE1 and FE2 are NOT colocated
1 :\_\ - MS has roamed from SwMI1 to
! ) SwMI2
P ' — CSwMI participates in the call */

OSwMI2 OSwMI2 OSwMI2 CSwMI1 CSwMI1 CSwMI1
FET | | FE1 | | FE4 [ FE2 | | FE5 | | FE2'
< IDLE >
1001
1002
ISI-Setup_req.
101
102
Verify-Indiv_req.
401
402
Verify—Indiv_resp
103
104
I1SI-Originating Setup_req_ind
[PSSl SETUP (B—channel)]
ORWARD 201
CALL 202
I1SI-Originating Setup_ind
105
ISI-Originati i
SI-Oridinating Setup_ind 2001
2002
ISI-Setup_req
1003

Figure 23: Information flow sequence - successful group call set-up, case 2 and 3 (sheet 1 of 4)
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MSC Successful_group call_set-up

oSwMI2 oSwMI2 CSwMIL CSwMIL CSwMIL
Fer ] | FE1 [ FE2 | | FES | [ Fe2

203
204

Verify-Group_red

501
502

erify—Group_resp

205
207

I1SI-Info_req_ind

[PSSl CONNECT (B—channel OK)]

124

I1SI-Info_ind

1011

NOTE:  According to ISO/IEC 11582 [13] clause 10, the only PSS1 messages allowed to be used for the transport
of APDUs and natification information during the call establishment phase are ALERTING, CONNECT and

SETUP.

Figure 24: Information flow sequence - successful group call set-up, case 2 and 3 (sheet 2 of 4)

A PSS1 facility information element shall not be sent by the controlling SwMI before a response has been sent to the
previously received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall therefore be sent before the

PSS1 CONNECT message may be sent carrying TETRA PDUs.
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MSC Successful_group call _set-up

| D =
I [
1 (L)
1 1
1 1
e ]
oswMI2 0oSwMI2
[ rEr ] FE1
ORWAR
CALL
106
107
ISI-Setup_ind
1004
1005

ISI-Setup_resp.

I1SI-Setup_resp_conf

CSwMI1 CSwMI1 PSWMI1 PSWMI1
[ FE2 | | FE2' [ FE3 | | FE3'
211 IDLE
I1SI-Setup_req_ind | ISI-Setup_req_ind
[PSSlFACIUTY
GROUP 301
CALL 382
INITIATE
ISI-Setup_ind
3001
3002

ISI+Setup_resp_conf

ISI-Setup_resp.

303
304

pPSs1 FACILITY]

WAIT
CONNECT

213

I1SI-Setup_conf

2004
2005

ISI-Connect_req

WAIT
CONNECT

Figure 25: Information flow sequence - successful group call set-up, case 2 and 3 (sheet 3 of 4)
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MSC Successful _group call_set-up

OSwMI2 oswMI2 CSwMIL CSwMIL PSWMI1 PSWMI1
FEr | | FE1 [ FE2 | [ FE2 ] | FE3 | | FE3'
214
215
ISI-Connect_req_ind | ISI-Connect_req]ind

[PSSl FACILITY
110 307
111 ACTIVE 308
ISI-Connect_ind ISI-Connect_ind

1006 <ACTIVE> 3003
PSWMI2 PSWMI2
FE®' |  m-m--- E3

[GC—Setup_req

116 309

I1SI-Connect_ind

3003 ACTIVE

—

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not
to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional
(ISO/IEC 11572 [11], clause 10.1.6).

Figure 26: Information flow sequence - successful group call set-up, case 2 and 3 (sheet 4 of 4)

FE2 shall inform FE1 and FE3 of " Setup response time-out" after reception of an ISI_ORIGINATING SETUP reg.ind.
The " Setup response time-out" shall be used to inform the originating SwM| and participating SwMIs of the call set-up
time used by the controlling SwMI. The " Setup response time-out" shall be contained within the information flow

| SI-Setup.reg.ind.

FE2 may inform FE1 of "call time-out, set-up phase” after reception of an 1SI_ORIGINATING SETUP reg.ind. The
"call time-out, set-up phase" may be used to inform the originating SwMI of the call set-up time used by the controlling
SwMI. The "call time-out, set-up phase" shall be contained within the information flow I1SI_INFO reg.ind and carried
by the PSS1 CONNECT message.

FE2 may inform FE1 of the "call status” after reception of an ISI_ORIGINATING SETUP reg.ind. The "call status"
should be used to inform FEL of a possible queuing of the ISI_ORIGINATING SETUP reg.ind. within the controlling
SwMI. The "call status' shall be contained within the information flow ISI_INFO req.ind. and carried by the PSS1
CONNECT message.
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MSC Successful_group call_set-up peerasemno

_________ - - FE1 and FE2 are collocated
— MS has roamed from SwMI1 to SwMI2
H — SwMI1 is the called groups
home SwMI
Lommmmmm - ! - SWMI2 is the linking CSwMI */

oSwMI1 oSwMI1 oSswMI1 CSwWMI2 CSwMI2 CSwM2
[ FE1' | | FE1 | | FE4 | [ FE2 | | FE5 | | FE2' |
<:: IDLE ::>
1001
1002
ISI-Setup_req
101
102

Verify-Indiv_req

401
402

\Verify—Indiv_resp

103
104

I1SI-Originating Setup_req_ind

[PSSlSETUP(B—dmnnaﬂ

ORWAR 201
CALL 202

I1SI-Originating S¢tup_ind
105

ISI-Oridinating Setup_ind
riginating Setup_in 2001
2002

ISI-Setup_req
1003

203
204

Verify—Group_req

501
502

erify—Group_resp|

205
206

Figure 27: Information flow sequence - successful group call set-up, case 4 (sheet 1 of 4)
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|m==------ . - - -
1 [AY
1 (B
1 1
1 1
e ]
OSwMI1 OSwMI1 CSwMI2 CSwMI2 LCSwMI3 LCSwMI3
FEr | | FE1 [ FE2 | [ FE2 FE2 | [ FE2
SI-Reroute Setup_req_ind
[PS S1 RELEASE COMPLETE]
ISI-Reroute Setup_ind
104 2003
I1SI-Originating Setup_req_ind
[PSSl SETUP (B—channel)]
201
202
ISI-Originating Setup_req
2001
2002
ISI-Setup_req
LCSwMI3
203
204 FES
Verify_Group_req
501
502
Verify-Glloup_resp
205
207
ISI-Info_req_ind
[PSSl CONNECT (B—channel OK)]
124
1SI-Info_ind
1011

Figure 28: Information flow sequence - successful group call set-up, case 4 (sheet 2 of 4)

A PSSL1 facility information element shall not be sent by the controlling SwMI before a response has been sent to the
previously received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall therefore be sent before the

PSS1 CONNECT message may be sent carrying TETRA PDUSs.
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MSC Successful_group call_set—-up

[
kY
1
i
oSwMI1 oSwMI1 LCSWMI3 LCSwWMI3 PSWMI3 PSWMI3
[ FEY FE1 [ FE2 | | FE2” | | FE3 | [ FEz ]
OEXY_/tR 211 IDLE
I1SI-Setup_req_ind | ISI-Setup_req_ind
[PSSl FACILITY
106 GROUP 301
107 CALL 302
IATE
ISI-Setup_ind ISI-Setup_ind
1004 3001
1005 3002

ISI-Setup_resp

108
109

WAIT
C

ISI-Setup_resp_conf

ISI-Setup_resp

303
304

pSs1 FACILITY]

ONNECT

I1SI+Setup_resp_conf

< WAIT >
213 CONNECT

I1SI-Setup_conf

2004
2005

ISI-Connect_req

Figure 29: Information flow sequence - successful group call set-up, case 4 (sheet 3 of 4)
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OoSwMI1

OosSwMI1

FEL | |

FE1

ISI-Connect_req_ind

LCSwMI3

MSC Successful_group_call_set-up

LCSwMI3

PSwMI3

PSwMI3

FE2

| | FE2' |

[ FE3 |

[ FE®

214
215

ISI-Connect_req] |

nd

ISI-Connect_ind

1006

X

[PSSl FACILITY

ACTIVE

307
308

ISI-Connect_ind

3003

o
—

—

PSwMI1 PSwMI1
FE® | - E3
[GC—Setu p_req
116 309

ISI-Connect_ind

3003

—

ACTIVE

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not

to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional
(ISO/IEC 11572 [11], clause 10.1.6).

Figure 30: Information flow sequence - successful group call set-up, case 4 (sheet 4 of 4)

FE2 shall inform FE1 and FE3 of " Setup response time-out" after reception of an ISI_ORIGINATING SETUP reg.ind.
The " Setup response time-out” shall be used to inform the originating SwMI and participating SwMIs of the call set-up
time used by the controlling SwMI. The " Setup response time-out" shall be contained within the information flow

| SI-Setup.req.ind.

FE2 may inform FE1 of "call time-out, set-up phase” after reception of an 1SI_ORIGINATING SETUP reg.ind. The
"call time-out, set-up phase" may be used to inform the originating SwMI of the call set-up time used by the controlling
SwMI. The "call time-out, set-up phase" shall be contained within the information flow 1SI_INFO req.ind and carried
by the PSS1 CONNECT message.

FE2 may inform FE1 of the "call status' after reception of an I1SI_ORIGINATING SETUP reg.ind. The "call status’
should be used to inform FE1 of a possible queuing of the ISI_ORIGINATING SETUP reg.ind. within the controlling
SwMI. The "call status' shall be contained within the information flow ISI_INFO req.ind. and carried by the PSS1
CONNECT message.
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5.2.1.2 Acknowledged group call set-up over ISI using ANF-ISIGC

For acknowledged group calls, participating SwMIs shall first be polled after the group call has been successfully
set-up. The group call set-up sequence for acknowledged group calls shall comply to the set-up sequences shown in
figures 20 to 30.

MSC Acknowledged_group_call e e

pmmmmmmees - in a acknowledged
: Iy group call */
1

PSWMI1 PSWMI1 CSwMIL CSwMIL PSWMI2 PSWMI2
[ FE3' | | FE3 | | FE2' | | FE2 | [ FE3 | | FE3’ |
< ACTIVE >
ISI-Poll_req
223
224

I1SI-Poll_req_ind | ISI-Poll_req_ind

[PSSl FACILITY]

314 314
315 315
I1SI-Poll_ind I1SI-Poll_ind
3008 3008
3009 3009
ISI-Poll_resp ISI-Poll_resp
316 316
317 317

ISI-Poll_resp_conf

[PSSl FACILITY]

=

I1SI-Poll_resp_col

225

1SI-Poll_conf

NOTE: FE2 may at any time send FE3 the polling result contained within the information flow ISI_INFO req.ind.

Figure 31: Information flow sequence - successful acknowledged group call set-up
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5.2.1.3 Partial group call set-up over ISl using ANF-ISIGC

The group call has been initiated as shown for case scenarios 1 through 4, figures 20 to 30.

MSC Partial_group_call

oswMmI1 oswMI1 CSwMI1 CswMI1 PSWMI3 PSWMI3
FET | | FE1 | | FE2 | | FE2' [ FE3 | [ FE®

| |
<O§X,’_’,*_R> 211 IDLE

I151-Setup_req_ind | ISI-Setup_req_ind

[PSSl SETUP(B—channeI)]

106 GROUP 301
107 CALL 303
INITIATE,

ISI-Setup_ind I1SI-Setup_ind
1004 3001
1005 3004

ISI-Setup_resp ISI-Delay_req
108 356
109 357

ISI-Delay_req_ind

[PSSl CONNECT(B-channel OK)]

ISI-Setup_resp_gonf DELAY
ENTRY
WAIT
QONNEC> 213

ISI-Setup_conf

2004
2008

ISI-Connect_req

Figure 32: Information flow sequence - partial group call set-up (sheet 1 of 3)
A PSS1 facility information element shall not be sent by the controlling SwMI before a response has been sent to the

previously received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall therefore be sent before the
PSS1 CONNECT message may be sent carrying TETRA PDUs.
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MSC Partial_group_call

OoswMI1 OSwMI1 CSwMI1 CSwMI1 PSwMI3 PSwMI3
FErr | | FE1 | | FE2 | [ FE2 FE3 | [ FE®
214
215
ISI4Connect_req_ind
110
1 <ACTIVE>
ISI-Connect_ind
1006
PSwMI1 PSwMI1
= N FE3
[GC—Setup_req]
116
ISI-Connect_ind
3003 ACTIVE

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not
to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional
(ISO/IEC 11572 [11], clause 10.1.6).

Figure 33: Information flow sequence - partial group call set-up (sheet 2 of 3)
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MSC Partial _group_call

CSwMI1 cswMil PSWMI3 PSWMI3
[ FE2 | | FE2' [ FE3 | [ FEz ]
DELAY
ACTIVE ENTRY
3007
3002
ISI-Setup_resp
303
304
I1SI-Setup_resp_conf
[PSSl FACILITY]
219 WAIT
220 CONNECT

I1SI-Setup_conf

2004
2005

ISI-Connect_req

214
215

ISI-Connect_req]i

[PSSl FACILITY]

307
308

Connect_ind

G
——

3003

—

Figure 34: Information flow sequence - partial group call set-up (sheet 3 of 3)
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5.21.4 Delay of group call set-up over ISI using ANF-ISIGC

The group call has been initiated as shown for case scenarios 1 through 4, figures 20 to 30.

MSC Delayed_group_call

! Y
1 1
1 1
e ]
0SwMI2 0SwMI2 cswMIl cswMI1 PSWMI3 PSWMI3
[ rEr ] FE1 [ FE2 | [ FE2 [ FE3 | [ FE3 ]
ORWIAR 211 IDLE
ISI-Setup_req_ind | ISI-Setup_req_ind
[PSSlFACKHY][PSSlSETUP(B-dmnndﬂ
106 GROUP 301
107 CALL 303
INITIATE,
I1SI-Setup_ind ISI-Setup_ind
1004 3001
1005 3004
ISI-Setup_resp ISI-Delay_req
108 356
109 357
ISI-Delay_req_ind
[PSSl:ONNECT(BﬂmammIOKﬂ
ISI-Setup_resp_conf DELAY
ENTRY
[PSSlFAcmnV]
WAIT
< CONNECT ) 213
ISI-Setup_conf

2004
2006

ISI-Release_req

216
217

ISI-Release_req_ind

[PSSlFACHJTY]

112 DELAY
113 GROUP
CALL

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not
to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional
(ISO/IEC 11572 [11], clause 10.1.6).

Figure 35: Information flow sequence - delayed group call set-up (sheet 1 of 4)
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A PSS1 facility information element shall not be sent by the controlling SwM| before a response has been sent to the
previously received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall therefore be sent before the

PSS1 CONNECT message may be sent carrying TETRA PDUSs.

MSC Delayed group call

OSwMI2 OSwMI2 CSwMIL CSwMIL
FEr | | FEL FE2 | [ FE2

ISI-Release_ind

1007

ISI-Release_resy

114
115

ISI-Release_resp_conf

[PSSl FACILITY:I

DELAY
GROUP 218
CALL

ISI-Release_con

2007

T _ﬁ

PSWMI3 PSWMI3
FE3 | | FE3'

Figure 36: Information flow sequence - delayed group call set-up (sheet 2 of 4)
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[ttt ), - -
1 )
1 13
1 1
1 1
i !
OSwMI2 OSwMI2 CSwMI1 CSwMI1 PSwMI3 PSwMI3
FEr | | FE1 | [ FE2 | [ FE2 FE3 | [ FE3 ]
3007
< DELAY GROUP CALL > 3002
ISI-Setup_resp
303
304
ISI-Setup_resp_conf
[PSSl FACILITY]
219 WAIT
220 CONNECT
I1SI-Setup_conf
2004
2002
ISI-Setup_req
203
221
I1SI-Setup_req_ind
[PSSl FACILITY]
106 GROUP
107 CALL
INITIATE,
I1SI-Setup_ind
1004
1005
ISI-Setup_resp
108
109
I1SI-Setup_resp_conf
[PSSl FACILITY]
WAIT
CONNECT

Figure 37: Information flow sequence - delayed group call set-up (sheet 3 of 4)
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T W
1 (B
1 1
1 1
e ]
OSwMI2 OSwMI2 CSwMI1 CSwMI1 PSwMI3 PSwMI3
FE1 | FE1 [ FE2 | [ FE2 FE3 | [ FEz ]
222
I1SI-Setup_conf
2004
2005
ISI-Connect_req
214
215
ISI-Connect_req_ind | ISI-Connect_req]ind
[PSSl FACILITY] [PSSl FACILITY]
110 307
111 ACTIVE 308
Connect_ind Connect_ind
1006 <ACTIVE> 3003
PSwMI1 PSwMI1
FE3 | he----- E3
[GC—Setup_req
116
309
ISI-Connect_ind
3003 ACTIVE

—

Figure 38: Information flow sequence - delayed group call set-up (sheet 4 of 4)
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5.2.15 Interaction with an active group call

Figures 39 and 40 show the information flow when an individual TETRA user makes a call to a group already activein
acall. Upon acceptance from the controlling SwMI call control application, the invoked ANF-ISIGC entity shall be

merged into the call. If the active call isan intra TETRA call, then an S| connection shall be set-up to the new SwMI
by the ANF-ISIGC entity in the controlling SwMI.

If the active call isaninter-TETRA call then theinvoked ANF-ISIGC entity shall be merged with the ANF-1SIGC
entity for the active call.

MSC Interaction_with_active_ ANF-ISIGCamavammesros
|m———--=-- - member of the called group wishes
! N to join the active call.

i i The active ANF-ISIGC shall
P ' interact with the ANF-ISIGC
""""" initated by the calling user.

CSwMI CSwMI CSwMI CSwMI OSwMI OSwMI
FE2 | | FE2 FE2 | [ FE2 FE1 | | FE1'
ACTIVE IDLE
ISIFOriginating Setup_req_ind
PSS1 SETUP (B—channel)]
201 ORWAR
202 CALL
I1SI-Originating S¢tup_ind
105
2001 I1SI-Originating Setup_ind
2009
ISI-Interact_req
1003
268
ISI-Interact_req_ind
269
ISI-Interact_ind
2010
2011
ISI-Setup_req
270
ISI-Setup_req_ind
[PSSl CONNECT (B-channel OK)]
123
107

Figure 39: Information flow sequence - Interaction with active ANF-ISIGC (sheet 1 of 2)
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A PSS1 facility information element shall not be sent by the controlling SwM| before a response has been sent to the
previously received PSS1 SETUP message. The PSS1 CALL PROCEEDING message shall therefore be sent before the

PSS1 CONNECT message may be sent carrying TETRA PDUSs.

ISI-Setup_resp_conf

MSC Interaction_with_active_ ANF-ISIGQ

/*An individual who is not a
member of the called group wishes
to join the active call.

The active ANF-ISIGC shall
interact with the ANF-ISIGC
initated by the calling user.

OSwMI OSwM

FE1 | [ FET
ISI-Setup_ind

1010

1005

ISI-Setup_resp

108
109

CSwMI cswMI
FE2 | [ FE2
213

I1SI-Setup_conf

2004
2005

ISI-Connect_req

214
215

ISI-Connect_reqfind

[PSSl FACILITY]

WAIT
CONNECT

[PSSl FACILITY]

PSwMI
FE3

I1SI-Connect_ind

309

1006

—

NOTE: The QSIG timer T313 (started by the originating/participating SwMI upon sending PSS1 CONNECT) is not
to be implemented. The sending of PSS1 CONNECT ACKNOWLEDGE is therefore optional

(ISO/IEC 11572 [11], clause 10.1.6).

Figure 40: Information flow sequence - Interaction with active ANF-ISIGC (sheet 2 of 2)
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5.2.1.6 Unsuccessful group call set-up over ISI using ANF-ISIGC

Figures 41 to 45 show the information flow sequence for an unsuccessful group call set-up using ANF-ISIGC. The
unsuccessful scenarios cover all four cases from clause 4.2.2.3.1 and is aresult of call rejection by the controlling
SwMI, group home SwMI or participating SwMI.

colocated

1 :\_\ MS has roamed from SwMI1 to
H SwMI2 */

1

MSC UnSuccessful_group call _set-up memarezaeor ﬁ

OSwMI2 0oSwMI2 oswMI2 CSwMI1 CcSwMI1
[ FEL | | FE1 | | FE4 [ FE2 | | FE2'
<:: IDLE ::>
1001
1002
ISI-Setup_req.

101
102

Verify—Indiv_req.

401
402

Verify—Indiv_resp

103
104

ISI-Originating Setup_req_ind

[PSSl SETUP(B—channeI)]

ORWAR 201
CALL 202

I1SI-Originating S¢tup_ind

105

I1SI-Originating Setup_ind 2001

2012

ISI-Reject_req
1003
212
ISI-Reject_req_ind
[PSSl RELEASE COMPLETE]
117
118
ISI-Reject_ind

o | (oo
X X

Figure 41: Information flow sequence - group home SwMI rejects the call
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MSC Unsuccessful _group_call_set—up

/* PSwMI wishes to delay call
FE1 and FE2 are collocated
MS has roamed from

13
! SwMI1 to SwWMI3 */
e ]
oSwMI1 oSwMI1 CSwMI1 CSwMI1 PSWMI3 PSWMI3
FEr | | FE1 | | FE2 | | FE2' FE3 | [ FES
<O§X,’_/,*_R> 211 IDLE
IB1-Setup_req_ind | 1SI-Setup_req_ind
[PSSl SETUP(B—channeI)]
106 C?Egﬁip 301
107 302
INITIATE,
ISI-Setup_ind ISI-Setup_ind
1004 3001
1005 3005
ISI-Setup_resp ISI-Reject_req
108 305
109 306
ISI-Reject_req_ind
[PSSlRELEASECOMPLETE]
ISI-Setup_resp_gonf
WAIT
<ONNEC> 213
I1SI-Setup_conf

2005
2013

ISI-Release_req

216
217

ISITRelease_req_ind

CALL
RELEASE

119
120

ISI-Release_ind

CALL
RELEASE

1009

Figure 42: Information flow sequence - controlling SwMI rejects the call (sheet 1 of 2)
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MSC Unsuccessful _group_call_set-up

oSwMI1 oswMmIL CSwMIL CSwMIL
FEr | | FE1 | FE2 | | FE2'

ISI-Release_resy

121
122

ISI-Release_resp_conf

226
< IDLE > 227
ISI-Release_con

O
X X

Figure 43: Information flow sequence - controlling SwMI rejects the call (sheet 2 of 2)
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MSC Unsuccessful _group_call _set—-up

/* New PSS1 B-channel proposed
by PSwMI
FE1 and FE2 are collocated
MS has roamed from SwMI1 to

SwMI3 */

PSwMI3 PSwMI3
FE3 | | FE3'
IDLE
301
303

I1SI-Setup_ind
3001
3002
ISI-Setup_resp
304
322

ISI-Setup_resp_conf

[PSSl CONNECT(New B—channel)]

WAIT
CONNECT

1A}
1
1
1
1
OswMI1 OswMI1 CSwMI1 CSwMI1
FEL | | FE1 | | FE2 | FE2'
ORWAR
< CALL > 211
I51-Setup_req_ind | ISI-Setup_req_ind
[PSSl SETUP(B—channeI)]
106 GROUP
107 CALL
INITIATE,
ISI-Setup_ind
1004
1005
ISI-Setup_resp
108
109
ISI-Setup_resp_gonf
WAIT 228
CONNECT 217
ISItRelease_req_ind | ISI-Release_req]|ind
[PSSl DISCONNECT]
119 CALL
120 RELEASE
ISI-Release_ind
CALL
1009 <2ELEASI>

ISI-Release_ind

CALL
RELEASE

3010

Figure 44: Information flow sequence - new B-channel not accepted (sheet 1 of 2)
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MSC Unsuccessful _group_call_set-up

OSwMI1 OSwMI1

CSwMI1

CSwMI1

FEr | | FE1 |

[ FE2

FE2'

ISI-Release_resy

ISI-Release_res

PSWMI3
FE3 | |

PSwWMI3
FE3’

Sl-Release_resp

320
321

ISI-Release_resp_conf

_conf

[PSSl RELEASE]

227

G
X

[PSSl RELEASE

ISI-Release_con

COMPLETE]

<

2019

X

X

IDLE

Figure 45: Information flow sequence - new B-channel not accepted (sheet 2 of 2)
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5.2.1.7 Call Maintenance procedures - Request to transmit

Figures 46 to 54 show the information flow sequence for arequest to transmit from a TETRA user in a participating
SwMI and the possible request and granting responses from the controlling SwMI. All participating SwMIsinvolved in
the call shall receive agroup addressed |SI_TX_GRANTED PDU when transmission has been granted to a user.

MSC Request_to_Transmit_Granted VS s roamed from WML o
T N - - Csélvvm%panicipatesin the call A‘
! A No user is currently talking */
i i
| I 1
PSWMI2 PSWMI2 CcswMmI1 CSwMI1 CSwMI1 PSWMI1 PSWMIL
| FE3' ] | FE3 ] | FE2 ] | FE5 ] | FE2 | | FE3 ] | =i

& =5

S|-TX-Demand_req

323
ISI-TX-Deinand_req_ind
229
230
ISI-Resource_req_ind
231
Verify-G
erify-Group_red 304
325
503 ISI-Resource_in
504
lerify—Group_resp 2024
3025
q|-
232 I§1-Resource_resp
233
ISI-! i
SI-Setup_req_ind 326
327

PSS1 SETUP(chhannel)]

ISI-Repource_resp_conf

301
302
I1SI-Setup_ind
234
3001
3002

ISI-Setup_resp

303
304

ISI-Setup_resp_conf

[PSSl CONNECT (B-chantel OK)]

WAIT
CONNECT

Figure 46: Information flow sequence - Request to transmit from participating SwMI (sheet 1 of 2)
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MSC Request_to_Transmit_Granted

M

SwMI2
CSwMI participates in the call
No user is currently talking */

S has roamed from SwMI1 to A‘

3003

——

(o>
—

PSwMI2 PSwMI2 CswMI1l CSwMI1 PSwMI1 PSwMI1
[ FE3' ] | FE3 ] [ FE2 ] | FE2' FE3 ] ] FE3' ]
213
1SI-Setup_conf

2004
2005
ISI-Connect_req
214
235
236
ISI-TX-Granted_|req_ind
215 328
ISI-Connect_req_ind ISI-TX-Granted_Jind
[PSSl FACILITY]
307
308 3011
ISI-Connect_ind

Figure 47: Information flow sequence - Request to transmit from participating SwMI (sheet 2 of 2)
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Figure 48 shows the information flow sequence for arequest to transmit from a TETRA user in a participating SwMI.
The transmission request is queued by the controlling SwMI.

MSC Request_to_Transmit_Queued VS e roamed rom SWNIT ©
i _________ _:\_\ - o ngvvmﬁ participates in the call */ Iﬁ
. !

PSWMI2 PSWMI2 CSwMIL CSwMIL

FE3' | | FE3 | [ FE2 | | FE2'

< AcTivE >

ISI-TX-DemandJreq

323

ISI-TX-Demand_req_ind

[PSSl FACILITY]

229
237

ISI-TX-Demand_resp_conf

[PSSl FACILITY]

ISI-TX-Demand_conf

3012

mmm———

Figure 48: Information flow sequence - Request to transmit queued
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Figures 49 to 51 show the information flow sequence for arequest to transmit from a TETRA user in a participating
SwMI. The transmission request is delayed due to lack of resources.

MSC Request_to_Transmit_Delayed

/* MS has roamed from SwMI1 to
SwMI2 and SwMI3
CSwMI participates in the call

A Transmission request delayed due to
! insufficient resources in requesting SwMI */
PSwMI2 PSwMI2 CswMI1 CswMI1l CSwMI1 PSwMI3 PSwWMI3
[ rEez ]| FE3 | [ FE2 ]| FES ] ] FE2 ] | FE3 ] [ ez ]
IDLE < ACTIVE >
IS|-TX-Demand_req
323
ISI-TX-Defnand_req_ind
[PSSI FACILITY]
229
230
ISI-Resource_req|_ind
[PSSl FACILITY]
231
Verify-Group_red 224
325
503 ISI-Resource_in
504
lerify—Group_resp 3024
3025
232 I§1-Resource_resp
233
ISI-Set i
SI-Setup_req_ind 326
327
Pss1 SETUP(chhanneI)]
301 ISI-Repource_resp_conf
302
[PSSl FACILITY]
1SI-Setup_ind
234
3001
3002
ISI-Setup_resp
303
304
ISI-Setup_resp_conf
PSS1 CONNECT (B-channel OK)]
WAIT
CONNECT

Figure 49: Information flow sequence - Request to transmit delayed (sheet 1 of 3)
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84
MSC Request_to_Transmit_Delayed VS has roamed from SwMIL T
_________ SwMI2 and SwMI3
| ™ CSwMI participates in the call
1 I-\I Transmission request delayed due to
H | insufficient resources in requesting SwMI */
| I —— )
PSwMI2 PSwMI2 CcswMil CswMI1 PSwMI3 PSwWMI3
[ FE3 ] | FE3 | [ FE2 ] [ 2 ] FE3 [ FE ]
213
1SI-Setup_conf
2004
2006
ISI-Release_req
235
237a
ISI-TX-Ceased_feq_ind
Pss1 FACILITY]
216
217 328
ISI-Release-req_ind ISI-TX-Ceased_|nd
[PSSl FACILITY]
s 3012
ISI-Release_ind _l_
1
1
i
3006 _I_

ISI-Release_resy

312
313

ISI-Release_resp_conf

[Pss1 FACILITY]

I31-Resource_resp

3027
3025

DELAY
GROUP
CALL

218

ISI-Release_con

2007

ISI-Repource_resp_conf

[PSSl FACILITY]

Figure 50: Information flow sequence - Request to transmit delayed (sheet 2 of 3)
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MSC Request_to_Transmit_Delayed VS has roamed Trom SwMIL T
_________ SwMI2 and SwMI3
! N CSwMI participates in the call
I '-\I Transmission request delayed due to
H I insufficient resources in requesting SwMI */
| SRR - !
PSwMI2 PSwMI2 CSwMI1 CSwMI1 PSwWMI3 PSwMI3
FE3 | | FE3 | FE2 ] | FE2 | | FE3 | [ FE®
234
221
ISI-Setup_req_ind
[PSSl FACILITY]
301
302
I1SI-Setup_ind
3001
3002
ISI-Setup_resp
303
304
I1SI-Setup_resp_conf
[PSSl FACILITY]
WAIT
< CONNECT 213
1SI-Setup_conf
2004
2005
ISI-Connect_req
214
235
215
ISI-Connect_req_ind
307
308 236
ISI-Connect_ind ISI-TX-Granted_|req_ind
[PSSl FACILITY]
3003 <ACTIVE> 328
ISI-TX-Granted_find
3011

Figure 51: Information flow sequence - Request to transmit delayed (sheet 3 of 3)
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Figure 52 shows the information flow sequence for arequest to transmit from a TETRA user in a participating SwMI.
The transmission request is rejected by the controlling SwMI. No queuing mechanism exists in controlling SwMI.

MSC Request _to _Transmit_Rejected VS s roamed flom S to
i _________ _:\\_\ CSéNvDAI\}I% participates in the call */ Iﬁ
e !
PSWMI2 PSWMI2 CSwMIL CcswMIL
FE3' | | FE3 | [ FE2 | | FE2'

< AcTIVE >

ISI-TX-Demand Jreq

323

ISI-TX-Demand_req_ind

[PSSl FACILITY]

229
238

IISI-TX-Demand_resp_conf

[PSSl FACILITY]

ISI-TX-Demand_conf

3012

me——

Figure 52: Information flow sequence - Request to transmit rejected
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Figures 53 and 54 show the information flow sequence for a pre-emptive request to transmit froma TETRA user ina
participating SwMI. Transmission is already granted to another user. The transmitting user isinterrupt by an
ISI_TX_INTERRUPT PDU sent from the controlling SwMI. The ISI_TX_INTERRUPT PDU shall be group addressed.
The participating SwMI call control application shall upon reception of an ISI_TX_INTERRUPT ind. inform the
transmitting user of interruption and inform the requesting user of granted transmission.

NOTE: All participating SwMIs who are listening to the call should receive information about the new granted
user in agroup addressed ISI_TX_INTERRUPT PDU as shown in figures 53 and 54.

MSC Interrupt_Transmission VS has roamed flom SWNIL
i _________ -:‘\_‘ CSgVWMI\LI? participates in the call */ Iﬁ
R !
PSWMI2 PSWMI2 CSwMIL CSwMIL CSWMIL PSWMIL PSWMIL
FE3’ ] | FE3 ] | FE2 ] | FE5 ] | FE2' ] | FE3 ] | FE3'

< .DlLE > < acTvE >

IS-TX-Demand_req

323

ISI-TX{-Demand_req_ind

229
239
231

Verify-Group_red

503
504

erify—Group_resp

232
233

I151-Setup_req_ind

[PSSl s ETUP(B—channeI)]

301
302

I1SI-Setup_ind

3001
3002

ISI-Setup_resp

303
304

ISI-Setup_resp_gonf

[PSSl CONNECT|(B-channel OK)]

WAIT
CONNECT

Figure 53: Information flow sequence -
Request to transmit interrupting current transmission (sheet 1 of 2)
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! 0 to SWMI2
! ! CSwMI participates in the call

MSC Interrupt_Transmission
/* MS has roamed from SWMIH
*/)

PSWMI2 PSWMI2 cswMI1 CSwMI1 PSWMI1 PSWMIL
[ FE3' | | FE3 | [ FE2 | | FE2' | | FE3 | | FE3' |
213

1SI-Setup_conf

2004
2005

ISI-Connect_req

214
240
241

ISI-TX~Interrupt Jreq_ind

215 331
ISI-Connect_req_ind ISI-TX~Interrupt_|ind
[PSSl FACILITY]
307
308 3013

ISI-Connect_ind

| o>
Em———

___*

NOTE: If the parameter value, transmission grant in the ISI_TX_INTERRUPT PDU, is set to "transmission not
granted”, then an ISI_RESOURCE PDU shall be sent to all participating SwMI(s) to check if resources are

still available before an ISI_TX_GRANTED PDU is sent from the controlling SwMI. See figures 46 and 47
for an ISI_RESOURCE PDU sequence.

Figure 54: Information flow sequence -
Request to transmit interrupting current transmission (sheet 2 of 2)
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5.2.1.8 Call maintenance procedures - Cease transmission

Figures 55 to 58 show the information flow sequence for cease of transmission from a TETRA user in a participating

SwMI and the possible responses from the controlling SwMI.

NOTE: All participating SwMIswho are listening to the call should receive information about the cease of
transmission with a group addressed ISI_TX_CEASED PDU as shown in figure 55.

PSwMI2

PSwMI2

/* NO transmision queue exist in
the CSwMI
MS has roamed from SwMI1 to
SwMI2
CSwMI participates in the call */

CSwMI1 CSwMI1 PSwMI1 PSwMI1

[ FE®

| | FE3

| [ FE2 | | FE2' | | FE3 | | FE3' |

ISI-TX-Ceased_ind

< |

)

I191-TX~-Ceased_req

ACTIVE
331
ISI-TX[-Ceased_req_ind
242
243
244

ISI-TX-Ceased_req_ind | ISI-TX-Ceased_|

eq_ind

[PSSl FACILITY]

332

3014

pe—

332

ISI-TX~-Ceased_|nd

3014

___*

NOTE: No request has been queued by the controlling SwMI.

Figure 55: Information flow sequence -
Request by participating SwMI to cease current transmission
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Figures 56 and 57 show the information flow sequence for cease of transmission from a TETRA user in a participating
SwMI. Requests to transmit have been queued in the controlling SwMI. Permission to transmit granted to first in queue.

All participating SwMIs who are listening to the call should receive information about the new grant of transmission by
agroup addressed ISI_TX_GRANTED PDU as shown in figures 56 and 57. AnISI_TX_CEASED PDU shall not be

sent out to the active group.
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MSC Transmission_Ceased

/* Requests to transmit are

queued in the CSwMI

MS has roamed from SwMI1 to

SwMI2

CSwMI participates in the call */

PSwMI2 PSwMI2 CSwMI1 CSwMI1 CSwMI1 PSwMI1 PSwMI1
FE3' | | FE3 | FE2 | FE5 | | FE2' | | FE3 | FE3'
< IDLE > < ACTIVE >

191-TX-Ceased_req
331
ISI-TA-Ceased_req_ind
242
243
I
245
231
Verify—Group_red
503
504
erify—Group_resp
232
233
I1B1-Setup_req_ind
[PSSl s ETUP(B—channeI)]
301
302
I1SI-Setup_ind
3001
3002
ISI-Setup_resp
303
304
I1SI-Setup_resp_gonf
[PSSl CONNECT] (B-channel OK)]
‘(AITCO@

Permission to transmit following a cease transmission sequence (sheet 1 of 2)

Figure 56: Information flow sequence -
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M SC Tran3m|SS|0n Ceased /* Requests to transmit are
RS - - queued in the CSwMI
1 B MS has roamed from SwMI1 to
! 3 SwMI2
v ! CSwMI participates in the call */
PSwMI2 PSwMI2 CSwMmI1 CswMI1 PSwMI1 PSwMI1
[ Frez ] ] FE3 ] | FE2 | [ Fre2 ] | FE3 | [ FE3
213
ISI-Setup_conf
2004
2005
ISI-Connect_req
214
236
ISI-TX-Granted_|req_ind
215 328
ISI-Connect_req_ind ISI-TX~-Granted_|ind
[PSSl FACILITY]
307
308 3011
ISI-Connect_ind
3003

<ACTNE>

—

—

Figure 57: Information flow sequence -

Permission to transmit following a cease transmission sequence (sheet 2 of 2)
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Figure 58 shows the information flow sequence for a request, to withdraw a non-granted transmission request, from a
TETRA user in a participating SwMI.

MSC Transmission Ceased *ser wishes to wilhdraw request
_________ - for transmission
S MS has roamed from SwMIL to
4 SwWMI2
i CSwMI participates in the call */
L, ]

CcSwMI1 CcSwMI1 PSWMI1 PSWMI1
[ FE2 | | FE2' | [ FE3 | | FE3' |

< AcTIVE >

qI-TX-Ceased_req

I

331

ISI-TX-Ceased_req_ind

Figure 58: Information flow sequence -
Request by participating SwMI to withdraw a transmission request
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5.2.1.9 Call Maintenance procedures - Withdraw/Continue from an active group call

Figures 59 to 60 show the information flow sequence for a request, sent from a participating SwMI, to withdraw or
continue from an active group call.

A participating SwWMI may decide to interrupt transmission when resources are required for another call or when the
SwMI requires that the call should temporarily pause. The controlling SwMI shall be informed of withdrawal.

MSC PSwMI_Withdraws_from_Call AT WSS have roamed from ST\
_ _ _ to SwMI2 and SwMI3
Tttt ':\ CSwMI participates in the call */
O
L J
CSwMI1 CSwMIL PSWMI3 PSWMI3
[ FE2 | | FE2' | [ FE3 | | FE3' |

< AcTvE >

ISI-TX-Wait_req

ISI-TX-Wait_req_ind

[PSSl FACILITY]

247
248

ISI-TX-Wait_ind

Figure 59: Information flow sequence -
Request by participating SwMI to withdraw from the active call
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When a withdrawn SwM| wishes to continue with an active call anISI_TX_ CONTINUE PDU should be sent to the
controlling SwMI. If a user located in the withdrawn SwMI was transmitting at the time of withdrawal, permission to
transmit shall not automatically be given to this user upon continuation in the active call. Userslocated in the
withdrawn participating SwMI may request permission to transmit. However, if a queuing mechanism is not
implemented in the controlling SwMI for transmission control, all transmission request sent from a withdrawn SwM|
shall be rejected.

MSC PSWMI ContlnueS W|th Ca“ /* All MS have roamed from SwMI1
- —_ —_ to SWMI2 and SwMI3
Tttt _:‘\ CSwMI participates in the call */
i I
e ]
CSwMI1 CSwMIL PSWMI3 PSWMI3
[ FE2 | [ 2 ] [ FE3 | [ FEz ]

< AcTIvE >

SI-TX-Continue_1leq

334

ISI-TX-Continue_req_ind

[PSSl FACILITY]

249
250

ISI-TX-Continue| ind

Figure 60: Information flow sequence -
Request by participating SwMI to continue with the active call

ETSI



95 ETSI EN 300 392-3-3V1.4.1 (2017-12)

5.2.1.10 Call Maintenance procedures - Information flow to participating SwMI(s)

The controlling and participating SwMI(s) may at any time during the mai ntenance phase of the group call send extra
information to one another. The information shall be contained within the information flow 1SI_INFO reqg.ind.

MSC ISI INFO_PDU * MS has roamed from SwMI1 to
_________ — SwMI2
i _:\\_\ CSwMI participates in the call */
1
i i
e ]
PSWMI2 PSWMI2 CSwMI1 CSwMIL PSWMIL PSWMIL
[ FEs ]| FE3 | [ FE2 | | FE2 | | FE3 | [ FEz ]

< AcTIVE >

251

ISI-Info_req_ind | ISI-Info_req_ind

[PSSl FACILITY]

335 335

I1SI-Info_ind ISI-Info_ind

3015 3015

ﬁ_ ___ﬁ

Figure 61: Information flow sequence - Information flow sent by the controlling SwMI

5.2.1.11 Call Maintenance procedures - Group call restoration over ISI using
ANF-ISIGC

Figures 62 to 66 show the information flow sequence for call restoration. The text and figures cover the three cases
described in clause 4.2.2.3.7 plus the following two cases:

. Case 4; alinking controlling SwMI exist and the migrating users home SwMI does not coincide with the
linking controlling SwMI. This case a so applies when the migrated user is participating in agroup call to
which heis not a member;

. Case 5 the call already exists at the participating SwMI when call restoration is requested by the migrated user.

For the case 1 scenario the user has migrated to a new FE3 where the group call does not exist. The call control
application determines that the group call isto be extended to the new SwMI upon transmission granting before the user
request for call restoration. The same information flows as shown in figures 46 and 47 apply.

For the case 2 scenario the user has migrated to a new FE3 where the group call does not already exist. The group call
is extended over ISI upon call restoration regquest from the migrated user. Figures 62 and 63 show the interaction
between the new FE3 and FE2.

For the case 3 scenario the user has migrated to a new FE3. The user was the last group member attached to the old
FE3. Figure 64 shows how the group call and |Sl-path is released from the old FE3.

For the case 4 scenario the user has migrated to a new FE3 where the group call does not already exist. The migrated
MS has no knowledge of group linking and therefore does not send the call restoration request to the linking controlling
SwMI. The new FE3 istold to re-route the call restoration request. Figure 65 shows call restoration with re-routeing.

ETSI



96 ETSI EN 300 392-3-3 V1.4.1 (2017-12)

For the case 5 scenario the call already existed at the new participating SwMI, the controlling SwMI shall send an

ISI-CALL RESTORATION resp.conf. to the participating SwMI without initiating the call set-up sequence. Figure 66

shows how thisis performed.

NOTE:

When a call restoration request cannot be accepted by the controlling SwMI, an ISI-CALL
RESTORATION reject response will be returned to the participating SwMI.

MSC Call _restoration

/* Case 1

— No ISI-path exist to
the new PSwMI */

]

cswMI cswMI

FE2 | [ FE2
ACTIVE

2014

2015

ISI-C#ll Restoration_req

25
254

ISI-Call Restoration_req_ind

New PSwMI New PSwMI
FE | | FE3
IDLE
337
338

ISI-C4qll Restoration_ind

3018
3019

ISI-Call Restoratjon_resp

339
340

ISI-Call Restoration_resp_conf

[PSSl SETUP(B—channeI)]

GC
ESTORATIO,

[PSSlCONNECTm—dmmEIOKﬂ

Figure 62: Information flow sequence - Group call restoration, case 2 (sheet 1 of 2)
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- ISI-path exist to new
PSwMI */

MSC Call_restoration o ﬁ

2014
< ACTIVE > Sole

ISI-Ca}l Restoration_req

253
272

ISI-Call Restore Info_req_ind

[PSSl FACILITY]

< GC >
350 ESTORATIO

ISI-Call Restore Info_ind

3019

Figure 63: Information flow sequence - Group call restoration, case 2 (sheet 2 of 2)
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MSC Call_restoration

Old P

SwMI Old PSwMI

FE3® | | FE3 |

ACTIVE

/* Case 3
- Last user has migrated
from old PSwMI */

ﬁ

CSwMI CSwMI CSwMI
[ FE2 | | FE5 | ] FE2' |
GC
ESTORATIO,

Verify—Group_red

503
504

erify—-Group_resp

257
258

ISI-Release_req_ind

ISI-Release_ind

30
30

20 CALL
21 RELEASE

ISI-Release_resy

343
344

ISI-Release_resp_conf

[PSSl DISCONNECT]

[PSSl RELEASE:I

IDLE

[PSSl RELEASE COMPLETE]

260

ISI-Call Restoratjon_conf

ACTIVE

Figure 64: Information flow sequence - Group call restoration, case 3
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MSC Call_restoration

/* Case 4
- No ISI-path exist to
the new PSwMI
- Group home SwMl is not
the controlling SwMI*/

HSwMI HSwMI LCSwMI LCSwMI
FE3 | | FE3' FE2 | | FE5
ACTIVE ACTIVE
3016
3017
ISI+Call Restore_req
336
ISI-Call Restore_[req_ind
[PSSlFACIUTY]
252

ISI-Call Restore_[ind

I1SI-Ca}l Restoration_req

2014
2015

Figure 65: Information flow sequence - Group call restoration, case 4
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MSC Call_restoration

New PSwMI New PSwMI LCSwMI LCSwMI LCSwMI
[ FEz ] FE3 | [ FE2 | | FE5 | [ rE2 ]
IDLE
ISI-Call Restoration_req_ind
[PSSl SETUP(B—channel)]
337 GC
338 ESTORATIO,

I1SI-Cqll Restoration_ind

/* Case 4
- No ISI-path exist to
the new PSwMI
— Group home SwMI is not
the controlling SwMI*/

3018
3019

ISI-Call Restoration_resp

339
340

ISI-Call Restoration_resp_conf

ACTIVE

[PSSl CONNECT(B-channel OK)]

255
256

Verify—Group_req

503
504

erify-Group_resp

257
259 T

I1SI-Call Restoration_conf

ACTIVE

Figure 66: Information flow sequence - Group call restoration, case 5
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MSC Call_restoration_of temporary group_member

! N [* Temporary group member
H (Y migrates to a new visiting

! ! SwMI. _
e ) The user’'s home SwMI is
informed of call restoration */

Migrated user's  Migrated user's
HSwMI1 HSwMI1

Old PSwMI2 OLD PSwMI2 CSwMI3

CSwMI3
[ cC | [ AnF-isice | [ FEz ]|

FE3 | [ FE2 | [ FE2

IDLE < ACTIVE >

ISI-Call Restore_|req

'A call restoration request

_____ has been received. This
~=9SwMI does not have call

information for this user I’

ISI-Call Restore_req_ind

[PSSl SETUP (no B—chanrel)]

352
353

ISI-Call Restore_ind

3026

ISI-Call Restore Info_req

354
355

ISI-Call Restore_req_ind

[PSSl RELEASE COMPLETE] [PSSl FACILITY]

273

ISI-Call Restore_|ind

2020
2015

Figure 66a
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Call Disconnection procedures - Controlling SwMI disconnects the call

Figure 67 shows the information flow sequence for disconnection of a group call initiated by the controlling SwMI.

When a controlling SwMI disconnects a group call the entire group call shall be disconnected, i.e. all SwMIsinvolved
in the call shall disconnect the call.

PSwMI2

PSwMI2

FE3’ | | FE3

CSwMI1

MSC Group_Call_Disconnection

CSwMI1

/* Disconnection of group call
initiated by CSwMI
MS has roamed from SwMI1 to
SwMI2
CSwMI participates in the call */

PSwMI1 PSwMI1

[ FE2 | | FE2'

[ FE3 | | FE3'

<

ACTIVE

B

ISI-Release_req_ind

ISI-Release_req

261
262

ISI-Release_req]ind

[PSSl DISCONNECT]

345

ISI-Release_ind

3022 CALL
3023 RELEAS

>

ISI-Release_res|

346

ISI-Release_resp_conf

CALL
RELEASE

ISI-Release_resp_conf

345

ISI-Release_ind

CALL 3022
RELEASE 3023

Sl-Release_resp

346

[PSSl RELEASE]

263

ISI-Release_con

264

2019

[PS S1 RELEASE COMPLETE]

©

©

©

Figure 67: Information flow sequence - Group call disconnection by controlling SwMI
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5.2.1.13 Call Disconnection procedures - Participating SwMI disconnects from the call

Figures 68 and 69 show the information flow sequence for partial disconnection of a group call initiated by a
participating SwMI. When a participating SwM| wishes to disconnect from a group call, the controlling SwMI shall be
informed. The controlling SwMI shall always evaluate if the group call shall continue or if the call isto be released. If
the controlling SwMI chooses not to release the call, the group call shall continue without the disconnected SwMI.

the group call

H IS MS has roamed from SwMI1 to
! 3 SwMI2

i 1 CSwMI participates in the call */

M SC G rOU p_CaI I_Dlscon nectlon /* PSwMI wishes to disconnect

CSwMIL CSwMIL PSWMI2 PSWMI2
FE2' | | FE2 | [ FE3 | | FE3’

< AcTIVE >

Sl-Disconnect_req

347
348

ISI-Disconnect_req_ir|

[PSSl DISCONNECT

d
< CALL >
265 ISCONNEC

gi-Disconnect_ind

I

2016
2017

ISI-Release_req

267

ISI-Release_req_ind

[PSSl RELEASE]

345

ISI-Release_ind

CALL 3022
RELEASE 3023

Sl-Release_resp

Figure 68: Information flow sequence - Partial Group call disconnection (sheet 1 of 2)
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MSC Group_Call_Disconnection FPSWNT wihes (0 Gisconmect

the group call

H I MS has roamed from SwMI1 to
! "\I SwMI2

i | CSwMI participates in the call */

CcswMI1 cswMI1 PSWMI2 PSWMI2
[ FE2 | | FE2' [ FE3 | | FE3'
346

ISI-Release_resp_conf

[PS S1 RELEASE COMPLETE]

ISI-Release_con
IDLE

2019

= ge—

263

NOTE: If required, FE3 may acquire additional information from FE5 when disconnecting.

Figure 69: Information flow sequence - Partial Group call disconnection (sheet 2 of 2)
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5.2.1.14 Call Disconnection procedures - Call Owner disconnects the whole call

Figures 70 and 71 show the information flow sequence for disconnection of a group call, initiated by the call owner,
when the call owner islocated in a participating SwMI. When the call owner wishes to disconnects a group call the
controlling SwMI shall always release the whole group call. The controlling SwMI shall always be informed of a
disconnection request, regardless of whether the disconnection request has been initiated by the call owner or not.

MSC Group_Call_Disconnection *Call owner wihes o

—_ —_— disconnect the group call
[ M MS has roamed from SwMI1 to
! 4 SwMI2
1 i CSwMI participates in the call */
e ]

PSWMI2 PSWMI2 cswMmil cswMmil PSWMIL PSWMIL
[ FE3’ | | FE3 | [ FE2 | | FE2' | | FE3 | | FE3' |

< acTvE >

IS9|-Disconnect_req

349
348

ISI-Digconnect_req_ind

{ CALL >
266 ISCONNEC

ISI-Disconnect_ind

2017
2018

ISI-Release_req

267

=
a

ISI-Release_reqg_ind | ISI-Release_req]i

[PSSl DISCONNECT]

< CALL >
345 RELEASE 345

ISI-Release_ind ISI-Release_ind

3022 CALL CALL 3022
3023 RELEASE RELEASE 3023

S|-Release_resp

ISI-Release_resy
346

ISI-RElease_resp_conf
346

ISI-Release_resp_conf
IDLE

[PSSl RELEASE]

Figure 70: Information flow sequence - Group call disconnection by call owner (sheet 1 of 2)
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MSC Group_Call_Disconnection Gl owner wishes 0

disconnect the group call

I\ MS has roamed from SwMI1 to
SwMI2

| CSwMI participates in the call */

PSWMI2 PSWMI2 CSwMI1 CcSwMIl
[ FE3' | | FE3 | [ FE2 | | FE2' |

263

ISI-Release_con

264 2019

[PS S1 RELEASE COMPLETE]

IDLE IDLE

NOTE: If required, FE3 may acquire additional information from FE5 when disconnecting.

Figure 71: Information flow sequence - Group call disconnection by call owner (sheet 2 of 2)

52.2 Definitions of information flows

5.2.2.0 General

Tables 3to 23 list the service elements in the information flows show in clause 5.2.1. The columns headed " Request"
indicates which of these service elements are Mandatory (M) and which are Optiona (O) in arequest/indication
information flow. The columns headed " Confirm" indicates which of these service elements are Mandatory (M) and
which are Optional (O) in aresponse/confirmation information flow.

5221 ISI_CALL RESTORATION
ISI_CALL RESTORATION isaconfirmed information flow:
. across relationship rg from FE3' to FE3;
e acrossrelationship rf from FE3 to FE2; and
. across relationship rd from FE2 to FE2'.

ISI_CALL RESTORATION request/indication information flow shall be sent from a participating SwMI to the
controlling SwMI to confirm call restoration and to extend an active group call over ANF-1SIGC to the participating
SwMI when this SwMI is not already participating in the group call.

ISI_CALL RESTORATION response/confirm information flow shall be sent from the controlling SwMI to the
participating SWMI as aresponse that call restoration may be accepted or not towards the migrated user.
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Table 3 lists the service elements within the ISI_CALL RESTORATION information flow.

Table 3: Content of ISI_CALL RESTORATION

Service element

Request

Confirm

New SwMI MNI

M (see note 1)

Previous SwMI MNI

Previous SwMI call identifier

M (see note 3)

New SwMI call identifier

M (see note 4)

Restoring subscriber number

M

SS-CLIR invoked for restoring party

LI IR

Request to transmit/send data

M (see note 2) -

Group number M -
Temporary group member indication - M (see note 5)
Temporary group basic migration profile - C (see note 6)
SS migration profile - C (see note 7)
Transmission grant - M
Transmission request permission - M
Notification indicator - ®)
DM-MS address O -
Proprietary 0] o]

NOTE 1: New participating SwMI for a group call.

from the participating SwMI.

restored call.

the call.

NOTE 2: This information is defined in the standard, ETSI EN 300 392-2 [3].
NOTE 3: Previous SwMI call identifier is the call ID received from the MS in the U-RESTORE.
NOTE 4: New SwMI call identifier is the call identifier received in the ISI-SETUP RESPONSE

NOTE 5: This information element indicates if the restoring user is a temporary group member.
NOTE 6: Depending on the value of 'temporary group member indication. The profile is a group
profile that is only valid for the duration of the group call. The profile shall reflect the

NOTE 7: Depending on the value of ‘temporary group member indication. The contents
of S-ISI-PROFILE shall be defined, if applicable, for the supplementary service in each
supplementary service sub-part of EN/ETS 300 392-12 [9] when valid at this point in

5.2.2.2 ISI_CALL RESTORATION Reject

Table 4 shows the call restoration reject response that may be received from the controlling SwMI in response to an

ISI_CALL RESTORATION reguest information flow.

Table 4 lists the service elements within the ISI_CALL RESTORATION reject information flow.

Table 4: Content of ISI_CALL RESTORATION reject

Service element

Request Confirm

New SwMI MNI

M (see note 1) -

Previous SwMI MNI

Previous SwMI call identifier

M (see note 3)

Fail Cause

Restoring subscriber number

SS-CLIR invoked for restoring party

I IR
£

Request to transmit/send data

M (see note 2) -

Group number M -
Notification indicator - O
DM-MS address 0o -
Proprietary 0] 0]

NOTE 1: New participating SwMI for a group call.

NOTE 2: This information is defined in the standard, ETSI EN 300 392-2 [3].
NOTE 3: Previous SwMI call identifier is the call ID received from the MS in the U-RESTORE.
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5.2.2.3 ISI_CONNECT
ISI_CONNECT is an unconfirmed information flow:
. across relationship rd from FE2' to FE2;
. across relationship rf from FE2 to FE3;
. across relationship rg from FE3 to FES3',
e acrossrelationship rc from FE2 to FE1; and

e acrossrelationship rafrom FE1to FEL'.

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

ISI_CONNECT request/indication information flow shall be sent to the originating SwMI and participating SwMI(s) to

inform them to through connect.

Table 5 lists the service elements within the ISI_CONNECT information flow.

Table 5: Content of ISI_CONNECT

Service element

Request

Set-up type (full, partial)

Basic service information

Security level at air interface

Call priority (emergency, priority 1-14)

Call ownership

Calling party information present

M EES

Calling user identity

C (see note)

Transmission grant

Transmission request permission

Call diverted to a dispatcher

Notification indicator

Proprietary

O|10|1Z(=[=

NOTE: Conditional on the calling party information present.

5224 ISI_DISCONNECT
ISI_DISCONNECT isan unconfirmed information flow:
. across relationship rg from FE3' to FES3;
. across relationship rf from FE3 to FE2;
. across relationship rafrom FE1' to FEL,
e  acrossrelationship rc from FEL to FE2; and

. across relationship rd from FE2' to FE2.

ISI_DISCONNECT reguest/indication information flow shall be used to clear the call at the originating SwMI or a
participating SwMI. The ISI_DISCONNECT request/indication information flow shall only be sent when a SwMI
wishesto be released from a group call or when the SwMI forwards a call release request made by the call owning user,

when this user islocated in the SwMI.

Table 6 lists the service elements within the |SI_DISCONNECT information flow.

Table 6: Content of ISI_DISCONNECT

Service element

Request

Call owner request

M

Disconnect cause

M

Proprietary

O
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ISI_ORIGINATING SETUP request/indication information flow shall be sent when agroup call set-up request has
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ISI_ORIGINATING SETUP
ISI_ORIGINATING SETUP is an unconfirmed information flow:
across relationship rc from FE1 to FE2; and

across relationship rd from FE2 to FE2'.

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

been made in a SwMI other than the group home SwMI or linking group home SwMI.

Table 7 lists the service elements within the ISI_ORIGINATING SETUP information flow.

5.2.2.6

Table 7: Content of ISI_ORIGINATING SETUP

Service element Request
Originating SwMI MNI M
Calling group identity 0
Selected area number M
Basic service information:
Circuit mode service M
Communication type M

Data call capacity

C (see note 1)

Data service

C (see note 1)

Encryption flag M
Speech service C (see note 1)
Security level at calling user air Interface M

Speech service requested

C (see note 2)

Call priority (emergency, priority 1 to 14) M
SS-CLIR invoked for calling party M
Called party identity M
Calling party identity M
Request to transmit/send data M

Group attachment indicator

M (see note 4)

Speech services supported

O (see note 5)

Proprietary

O

NOTE 1: Depending on the value of circuit mode service.

NOTE 2: May be sent if the service requested is a speech service.

NOTE 3: Void.

NOTE 4: This information element shall indicate whether the calling user is

attached to the called group in the visited SwMI.

NOTE 5: This element enables future additions to the TETRA air interface
CODEC. This information element is not supported in the first edition

of the present document.

ISI_INFO

ISI_INFO is an unconfirmed information flow:

ISI_INFO request/indication information flow shall be sent as a general information message from the controlling
SwMI to participating SwMI(s) and/or originating SwMI or from a participating SwMI to the controlling SwMI.

across relationship rd from FE2' to FE2 or FE2 to FE2';

across relationship rc from FE2 to FEL,

across relationship rafrom FEL to FEL'

across relationship rf from FE2 to FE3 or FE3 to FE2; and

across relationship rg from FE3 to FE3' or FE3' to FE3.
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Table 8 lists the service elements within the ISI_INFO information flow.

5.2.2.7

Table 8: Content of ISI_INFO

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

Service element

Request

Reset call time-out timer (T310)

Old Call Identifier

o

New Call Identifier

Call time-out

Call time-out, set-up phase

Basic service information:

Circuit mode service

Communication type

O[O [O|o|o

Data call capacity

C (see note 1)

Data service

C (see note 1)

Encryption flag

O

Speech service

C (see note 1)

Call ownership

O

Call status

O

Poll result identifier

O (see note 2)

Poll response percentage

C (see note 3)

Poll response number

C (see note 3)

DTMF digits

0o

Group information

O

Critical called party identity

C (see note 4)

Notification indicator

O (see note 5)

Proprietary

0o

NOTE 1: Depending on the value of circuit mode service.

NOTE 2: Shall be valid for acknowledge group calls only. For other types of
calls it shall be set to 0.
NOTE 3: Depending on the value of poll result identifier.
NOTE 4: Conditional on the information element "Group information".
NOTE 5: Element used by the SwMI for SS's to inform members of the group
call of various events.
ISI_INTERACT

ISI_INTERACT isan unconfirmed information flow:

° from one FE2 to another FE2.

ISI_INTERACT request/indication information flow shall be sent from one entity to another when a call set-up request
isto be merged with an active group call.

Table 9 lists the service elements within the ISI_INTERACT information flow.

Table 9: Content of ISI_INTERACT

Service element

Request

Controlling call identifier

Originating SwMI MNI

Notification indicator

Proprietary

NEEES

5228 ISI_POLL
ISI_POLL isaconfirmed information flow:
. across relationship rd from FE2' to FE2;

. across relationship rf from FE2 to FE3; and

ETSI



ISI_POLL request/indication information flow shall be sent when the controlling SwMI wishes to poll members of the
group. I1SI_POLL response/confirm information flow shall be used as a poll response sent from participating SWMI (s).
The poll response shall indicate the actual status of group members located in the participating SwMI(s). Used for
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across relationship rg from FE3 to FE3'.

acknowledge group callsonly.

Table 10

5.2.2.9

lists the service elements within the ISI_POLL information flow.

Table 10: Content of ISI_POLL

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

Service element Request Confirm
Poll request type M M
Poll response number - C (see note)
Poll response percentage - C (see note)
Poll response addresses - C (see note)
Proprietary 0] 0]

NOTE: Depending on the value of the poll request type.

ISI_REJECT

ISI_REJECT isan unconfirmed information flow:

ISI_REJECT request/indication information flow shall be sent when aforward request cannot be served by the group
home SwM I or the linking controlling SwMI or when a set-up request cannot be served by an invoked SwMI (this can

either be

Table11

across relationship rd from FE2' to FE2 or FE2 to FE2';
across relationship rc from FE2 to FE1 or FE1 to FE2;
across relationship rafrom FE1 to FE1' or FE1' to FEL,
across relationship rf from FE2 to FE3 or FE3 to FE2; and

across relationship rg from FE3 to FE3' or FE3' to FE3.

the originating SwM| or a participating SwMI).
lists the service elements within the ISI_REJECT information flow.

Table 11: Content of ISI_REJECT

Service element

Request

Reject cause

Notification indicator

O (see note)

Proprietary

call of various events.

NOTE: Element used by the SwMI for SS's to inform members of the group

5.2.2.10 ISI_RELEASE

ISI_REL

EASE is a confirmed information flow:
across relationship rd from FE2' to FE2;
across relationship rc from FE2 to FEL,
across relationship rafrom FEL to FEL'
across relationship rf from FE2 to FE3; and

across relationship rg from FE3 to FE3'.
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ISI_REL EASE request/indication information flow shall be sent to clear the call at the originating SwMI or
participating SwWMI(s). The ISI_RELEASE request/indication information flow shall only be sent to a served SwMI
after that SWMI has accepted a set-up request. 1SI_RELEASE response/confirm information flow shall be sent asa
response from the served SwMI CC application to the served SwMI ANF-1SIGC entity that the call has been cleared.

Table 12 lists the service elements within the ISI_ RELEASE information flow.

Table 12: Content of ISI_RELEASE

Service element Request Confirm
Disconnect type (full, partial, delay) M M
Disconnect cause M M
Notification indicator 0] -
Proprietary 0] o

5.2.2.11 ISI_REROUTE
ISI_REROUTE is an unconfirmed information flow:
. across relationship rd from FE2' to FE2;
. across relationship rc from FE2 to FE1; and
. across relationship rf from FE2 to FES.

ISI_REROUTE request/indication information flow shall be sent by the group home SwMI when alinking controlling
SwMI exist. The originating SwMI shall re-route the call to the indicated SwMI.

The 1SI_REROUTE request/indication information flow shall also be sent during call restoration when a call restore
request has been sent to the incorrect SwMI either due to group linking or due to the fact that the migrated user is
participating in a call to agroup that it is not a member of.

Table 13 lists the service elements within the ISI_ REROUTE information flow.

Table 13: Content of ISI_ REROUTE

Service element Request
Controlling SwMI MNI M
Notification indicator O
Proprietary ©]

5.2.2.12 ISI_ RESOURCE
ISI_RESOURCE is a confirmed information flow:
. across relationship rd from FE2' to FE2;
. across relationship rf from FE2 to FE3; and
. across relationship rg from FE3 to FES'.

ISI_RESOURCE request/indication information flow shall be sent to al participating SwMIs with temporary allocation
of resources to evaluate if resources are available for transmission when a user has request to transmit. The

ISI_ RESOURCE response/confirm information flow is sent by participating SwMI(s) after evaluating if resources are
available for transmission.

Table 14 lists the service elements within the ISI_ RESOURCE information flow.
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Table 14: Content of ISI_RESOURCE

Service element Request Confirm
Resource indicator - M
Notification indicator o] -
Proprietary 0] (0]

5.2.2.13

ISI_SETUP isaconfirmed information flow:

ISI_SETUP

. across relationship rd from FE2' to FE2;

. across relationship rc from FE2 to FE1,

. across relationship rf from FE2 to FES;

e acrossrelationship rafrom FE1 to FE1'; and
e acrossrelationship rg from FE3 to FE3.

The ISI_SETUP request/indication information flow enables the TETRA call to be set-up by the controlling SwMI to
al SwMIs were members of the group call exist. The ISI_SETUP response/confirm information flow is sent by invoked
SwMI(s) after evaluating if resources are available for set-up of agroup call.

Table 15 lists the service elements within the |SI_SETUP information flows.

Table 15: Content of ISI_SETUP

Service element Request Confirm

Controlling SwMI MNI M -
Originating SwMI MNI M -
Participating SwMI MNI M -
Call identifier - M
Linking group identity 0] -
Basic service information:

Circuit mode service M M

Communication type M M

Data call capacity C (see note 1) | C (see note 1)
Data service C (see note 1) | C (see note 1)
Encryption flag M M
Speech service C (see note 1) [ C (see note 1)
Speech services chosen C (see note 2) -
Security level at air interface
Call priority
Call ownership
Call time-out
SS-CLIR invoked for calling party
SS-CLIR invoked for the connected group
Called/Connected party identity
Critical called party identity

OIZIZIZ[ZIZIZIE

Calling party identity

M (see note 3)

Temporary group member indication

M (see note 4)

Temporary group basic migration profile

C (see note 5)

SS-migration profile

C (see note 6)

Resource allocation

Transmission request permission

Dispatcher acceptance

Setup response time-out

Critical user list

Notification indicator

Proprietary

O[O
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Service element | Request | Confirm

NOTE 1: Depending on the value of circuit mode service.

NOTE 2: May be sent if the service requested is a speech service.

NOTE 3: The calling party identity is used by the originating SwMI to identify the calling user.

NOTE 4: Indication to the originating SwMI that the calling user is temporarily a member of the
called group.

NOTE 5: Depending on the value of temporary group member indication. The profile shall
reflect the actual call being connected.

NOTE 6: Depending on the value of temporary group member indication. The contents of
SS-ISI PROFILE shall be as defined, if applicable, for the supplementary service in
each supplementary service sub-part of EN/ETS 300 392-12 [9].

5.2.2.14 ISI_TX-CEASED

ISI_TX-CEASED is an unconfirmed information flow:
. across relationship rg from FE3' to FE3 or FE3 to FE3'; and
. across relationship rf from FE3 to FE2 or FE2 to FE3.

ISI_TX-CEASED request/indication information flow shall be sent from a participating when a user wishes to cease
transmission. 1SI_TX-CEASED request/indication information flow shall be sent from the controlling SwMI to all
participating SwMI(s) to indicate that the transmitting user has ceased transmission.

Table 16 lists the service elements within the ISI_TX-CEASED information flow.

Table 16: Content of ISI_TX-CEASED

Service element Request
Requesting user identifier M
Transmission ceased M
Transmission request permission C (see note)
Notification indicator o
Proprietary 0]
NOTE:  Shall only be valid when this PDU has been sent from the controlling
SwML.

5.2.2.15 ISI_TX-CONTINUE
ISI_TX-CONTINUE is an unconfirmed information flow:
. across relationship rg from FE3' to FE3;
. across relationship rf from FE3 to FE2; and
. across relationship rd from FE2 to FE2'.

ISI_TX-CONTINUE request/indication information flow shall be sent from a participating SwMI when it wishes to
continue with awithdrawn group call.

Table 17 lists the service elements within the ISI_TX-CONTINUE information flow.

Table 17: Content of ISI_TX-CONTINUE

Service element Request
Participating SwMI MNI M
Proprietary (0]
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ISI_TX-DEMAND

ISI_TX-DEMAND isaconfirmed information flow:

. across relationship rg from FE3' to FE3; and

. across relationship rf from FE3 to FE2.

ISI_TX-DEMAND request/indication information flow shall be sent from a participating, when a member of the active
group call wishesto transmit. ISI_TX-DEMAND response/confirm information flow shall be sent from the controlling

SwMI when the transmission regquest is either queued or rejected.

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

Table 18 lists the service elements within the ISI_TX-DEMAND information flow.

5.2.2.17

Table 18: Content of ISI_TX-DEMAND

Service element Request Confirm
Requesting party identifier M M
SS-CLIR invoked for requesting party M -
TX demand priority M -
Encryption control M -
Transmission grant - M
Notification indicator M -
Proprietary 0] o

ISI_TX-GRANTED

ISI_TX-GRANTED is an unconfirmed information flow:

. across relationship rf from FE2 to FE3; and

. across relationship rg from FE3 to FES'.

ISI_TX-GRANTED request/indication information flow shall be sent to the participating SwMI(s) to indicate that
permission to transmit has been granted to a member of the active group call.

Table 19 lists the service elements within the |SI_TX-GRANTED information flow.

5.2.2.18

Table 19: Content of ISI_TX-GRANTED

Service element

Request

SS-CLIR invoked for transmitting party

M (see note)

Transmission request permission

Transmission grant

Encryption control

Transmitting party identifier

Notification indicator

Proprietary

(e][e][e] 4 4

NOTE: Talking party identification shall be presented.

ISI_TX-INTERRUPT

ISI_TX-INTERRUPT is an unconfirmed information flow:

. across relationship rf from FE2 to FE3; and

e acrossrelationship rg from FE3 to FE3.

ISI_TX-INTERRUPT request/indication information flow shall be sent to the participating SwMI(s) to indicate that

transmission has been interrupted and granted to another user.

Table 20 lists the service elements within the ISI_TX-INTERRUPT information flow.
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Table 20: Content of ISI_TX-INTERRUPT

Service element Request
SS-CLIR invoked for transmitting party M (see note)
Transmission request permission
Transmission grant
Encryption control
Transmitting party identifier
Notification indicator
Proprietary
NOTE: Talking party identification shall be presented.

(o][e] 44 4

5.2.2.19 ISI_TX-WAIT

ISI_TX-WAIT isan unconfirmed information flow:
. across relationship rg from FE3' to FE3;
e acrossrelationship rf from FE3 to FE2; and
. across relationship rd from FE2 to FE2'.

ISI_TX-WAIT reguest/indication information flow shall be sent from a participating SwMI when it wishes to withdraw
from an active group call.

Table 21 lists the service elements within the ISI_TX-WAIT information flow.

Table 21: Content of ISI_TX-WAIT

Service element Request
Participating SwMI MNI M
Proprietary O

5.2.2.20 VERIFY_GROUP
VERIFY_GROUP is aconfirmed information flow:
. across relationship re from FE2 to FES.

The VERIFY_GROUP request information flow shall be sent by FE2 when routeing and linking information is
requested. The VERIFY _GROUP response information flow shall be used to return the requested information to FE2.

Table 22 lists the service el ements within the VERIFY_GROUP information flow.

Table 22: Content of VERIFY_GROUP

Service element Request Confirm
Requesting Network (MCC+MNI) M M
Requested information indicator M M
GTSI - M
Location Information - O (see note)
Group linking information - O (see note)
NOTE:  Depending on the value of requested information indicator.

5.2.2.21 VERIFY_INDIV
VERIFY _INDIV isaconfirmed information flow:

e  acrossrelationship rb from FE1 to FE4.
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The VERIFY _INDIV request information flow shall be sent by FE1 when service information is required for the calling
user. The VERIFY _INDIV response information flow shall be used to return the requested information to FE2.

Table 23 lists the service elements within the VERIFY _INDIV information flow.

5.3

5.3.0

Table 23: Content of VERIFY_INDIV

Service element Request Confirm
Requesting Network (MCC+MNI) M M
Requested information indicator M M
ITSI - M
Individual profile information - O (see note)
Individual SS-profile information - O (see note)
NOTE: Depending on the value of requested information indicator.

Functional Entity Actions (FEAS)

General

The following FE actions shall occur at the points indicated in figuresin clause 5.2.1.

5.3.1
101
102
103

104

105

106

107
108
109

110
111
112
113
114
115
116
117
118

FEA of FE1

Detect an outgoing 1Sl group call request send from an originating SwMI CC application (FE1').
Send a VERIFY_INDIV req. to FE4 requesting the services profile of the calling MS and wait for aresponse.

Retrieve the service profile of the calling MS from FE4 and evaluate if the calling MSis a member of the
group.

Obtain the routeing information to the controlling SwMI, FE1. Send ISI_ORIGINATING SETUP req.ind.
over the ISl to FE2 for further processing.

FE1 and FE2 are not collocated. Inform the originating SwMI FEL', that the call has been forwarded to the
controlling SwMI, FE2, for further processing. A delay may occur.

Receive an ISI_SETUP req.ind. from FE2 requesting that a group call isto be set-up in this SwMI to all MSs
attached to the called GTSI.

Forward the request to FE1' for evaluation.
Receive an |SI_SETUP resp. form FE1".

Send an ISI_SETUP resp.conf. to FE2 confirming that the SwMI is able to participate in the call and ready
for the through connection of the call. Wait for a response from FE2 on the through connection request.

Receive an ISI_CONNECT reqg.ind. from FE2 indicating that the group call is about to be through connected.
Inform FE1' to connect the calling user using the reserved resources. Initiate a FE3.

The group call set-up isto be delayed.

Inform FE1' of the delayed call with an 1SI_RELEASE ind.

The reserved resources have been released. Call set-up has now been delayed.

Inform FE2 that call set-up has been delayed.

FE1 shall now be considered as a participating SwMI, FE3.

The group call request has been rejected by the group home SwMI.

Inform FE1' of the rejected group call request.
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The group call set-up has been rejected. The call will be released.
Inform FE1' of the rejected call set-up with an 1SI_RELEASE ind.
The reserved resources have been rel eased. Release the 1S]-path.
Inform FE2 that the | SI-path and group call has been released.
The group call request is merged to an active call.

An1SI_INFO reqg.ind. has been received from the controlling SwMI. Forward this information to FE1'.

FEA of FE1'

Detect an outgoing group call request sent over the air interface. Analyse the calling MS's profiles and the
called group identity (GTSI). Evaluate if the MSisalowed to initiate an ISl group call and whether or not
the MSis allowed to use the requested tele or bearer service acrossthe ISI.

Forward the group call request to the originating FE1.
Call control has been forwarded to the called groups home SwMI. Wait for a call set-up request.

Evaluate if the necessary resources are available for agroup call. If agroup call can be performed in the
originating SWMI(s), the necessary resources should be reserved.

Send an ISI_SETUP resp. to FE1 confirming that the SwMI is able to participate in the call and ready for the
through connection of the call. Wait for the through connection request.

Connect calling user.

The group call set-up is delayed. Release reserved resources. The |Sl-path shall be maintained.
The call set-up request has been rejected by the group home SwMI.

The group call set-up isrejected. Release the reserved resources and the | SI-path.

Evaluate the received call data (basic service information).

An|SI_INFO PDU has been sent from the controlling SwMI. Inform the calling user.

FEA of FE2

Receive forwarded information as an ISI_ORIGINATING SETUP reg.ind. from FE1 convey this information
to FE2' to be evaluated.

Convey information to FE2' to be evaluated.

The called group has been evaluated by the group home or linking controlling SwMI. Set-up the group call to
al indicated SwMls.

Send a VERIFY_GROUP req. to FE5 requesting the called groups routeing information.
Retrieve the routeing information of the called group from FE5. Check if the called group islinked.

The called group is linked and the group home SwM| is not the linking controlling SwMI. FE1 and FE2 are
not collocated. Inform the originating SwMI, FE1, to re-route the ISI-ORIGINATING SETUP req.ind. to the
linking controlling SwMI. An ISI-REROUTE reqg.ind. is sent to the originating SwMI.

Inform the originating SwMI of the call time out for the set-up phase and of call status.

The called user group is linked and the group home SwMI is not the linking controlling SwMI. Analyse the
called group number and obtain the routeing information to the linking controlling SwMI. Send
ISI_ORIGINATING SETUP req.ind. over the 1S to the new FE2 for further processing.

Inform the group home SwMI FEZ2', that the call has been forwarded to the linking controlling SwMI, new
FE2, for further processing. A delay may occur.
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Release the PISN connection oriented, call independent call between the linking controlling SwMI (new
FE2) and the group home SwMI (FE2). The group home SwMI shall now be considered a participating
SwMI, FE3.

If an ISI_ORIGINATING SETUP PDU has been received, then evaluate the set-up information received in
the PDU. If services cannot be supported by the controlling SwMI, then the services shall be changed to
supported values.

Send an ISI_SETUP req.ind. over the I1S] to the SwMI(s) indicated by the routeing information. The
ISI_SETUP req.ind. shall also be sent to the originating SwMI. Wait for an ISI_SETUP resp.conf. from
important or al invoked participating SwMIs (FE3s) and the originating SwMI.

Send an ISI_REJECT req.ind. over the IS to the originating FE1. Release the PISN connection oriented, call
related connection between the group home SwMI (FE2) and the originating SwMI (FEL).

Receive dl 1SI_SETUP resp.conf. and ISI_REJECT reqg.ind. from FE3s or FE1. Collect all responses and
forward them to FE2'.

Receive an ISI_CONNECT reqg. from FE2'. Connect the group call to the FE3s and FEL indicated in the
ISI_CONNECT req.

Send an ISI_CONNECT reg.ind. to the indicated SwMI(s).

Receive an |SI_RELEASE req. from a FE2'. Release the SwMIs (FE3s and FE1) indicated in the
ISI_RELEASE req. If the call set-up isto be delayed the |SlI-path shall be maintained.

Send the ISI_RELEASE reqg.ind. to the indicated SwMIs.
Inform FE2' that the group call is now delayed.

Receive an ISI_SETUP resp.conf. from the delaying FE3 confirming that the participating SwMI is able to
set-up the call and requesting that the call is through connected.

Forward the ISI_SETUP conf. to FE2'.
Send an ISI_SETUP req.ind. to the delayed FE3s informing them that the group call set-up shall continue.

Receive an ISI_SETUP resp.conf. from all delayed SwMI s each of them confirming that the participating
SwMI is able to set-up the call and requesting that the call is through connected.

An acknowledged group call isto be performed. The calling user has received permission to transmit before
the polling request. However, permission to transmit can also be granted to the calling user during and after
the polling request.

Send an ISI_POLL reg.ind. to the FE3s informing that group members are to be polled.

Convey al received polling responses from FE3s back to FE2'.

The group call has been released. Complete the release of the ISI-path.

The ISI-path is released. Inform FE2' that the release is complete.

The new B-channel received in the PSS1 CONNECT message is unacceptable. The call shall be released.

An ISI_TX_DEMAND reg.ind. has been received from a participating SwM|I. Evaluate if the transmission
reguest conflicts with any currently granted transmission. Only one participating SwMI is awarded the right
to transmit while other transmission requests shall be queued or rejected.

Send an ISI_RESOURCE reg.ind. over the IS to all participating FE3s with temporary resources.
Send a VERIFY_GROUP reg. to FE5 requesting routeing information.

Retrieve the routeing information of the called group from FE5. Check FE5 if any new SwMIs (SwMIs not
participating in the active group call) with group members are registered in the controlling SwMI.

Send an ISI_SETUP reqg.ind. over the ISI to the newly registered FE3s. Wait for |SI_SETUP resp.conf. from
important or al FE3s.
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Receive al 1SI_SETUP resp.conf. and I SI_RESOURCE resp.conf. from FE3s. Collect all responses. Wait for
an 1SI_CONNECT or ISI_RELEASE PDU from FE2' if new SwMI(s) ig/are being connected to the active
call.

Evaluate if transmission can be granted to the requesting user.

Permission to transmit has been granted. Inform the granted user of the permission to transmit with an
ISI_TX_GRANTED PDU. The parameter value, transmission grant, is set to ‘transmission granted'. The
other usersinvolved in the call are aso informed of the granted transmission by an1SI_TX_GRANTED
PDU. The parameter value, transmission grant, is set to ‘transmission granted to another user'. The
ISI_TX_GRANTED PDU is group addressed, but it shall contain an individual address as to who has
received transmission permission.

The transmission request has been queued. The requested user isinformed of the queued request by setting
the 'transmission request queued' parameter valueinthe ISI_TX_DEMAND resp.conf.

Permission to transmit has been delayed. Inform the SwMIs with temporary resources of the transmission
delay withan ISI_TX_CEASED PDU. The parameter value, transmission ceased, is set to "Delay
transmission request”. The ISI_TX_CEASED PDU is group addressed, but it shall contain an individual
address as to who requested transmission permission.

The transmission request has been rejected. The requested user isinformed of the queued request by setting
the "transmission not granted" parameter valuein the ISI_TX_DEMAND resp.conf.

A pre-emptive priority request has been received. Check if a user currently has transmission rights.

The transmitting user isinterrupted by sending an ISI_TX_INTERRUPT reg.ind. The parameter value,
transmission grant, is set to ‘transmission granted to another user'.

The other usersinvolved in the call areinformed of the interrupted transmission by sending an
ISI_TX_INTERRUPT req.ind. The parameter value, transmission grant, is set to 'transmission granted to
another user'. The ISI_TX_INTERRUPT PDU is group addressed, but it shall contain an individual address
as to who has received transmission permission.

An|SI_TX_CEASED reg.ind. has been received from a participating SwMI. Check if the PDU has been sent
from the user that currently has transmission rights.

Transmission has seized. Check if requests to transmit have been queued in the controlling SwMI.

No request to transmit has been queued in the controlling SwMI. Inform all users participating in the group
call that transmission has ended.

Requests to transmit are queued in the controlling SwMI. Grant permission to transmit to the first user in
gueue with the highest priority transmission request.

A user wishes to withdraw arequest to transmit in the controlling SwMI. Remove request. No responseis
sent back to the user.

AnISI_TX_WAIT reqg.ind. has been received from a participating SwMI. Evaluate if the group call shall
continue or be released.

The active group call isto continue without the withdrawn participating SwMI. No response is sent back to
the withdrawn SwMI.

A withdrawn SwMI wishes to continue with the active group call. If a user located in the withdrawn SwMI
was transmitting at the time of withdrawal, permission to transmit shall not automatically be given to this
user upon continuation in the active call. Users located in the withdrawn participating SwMI may request
permission to transmit during withdrawal. However, if a queuing mechanism is not implemented in the
controlling SwMI for transmission control, al transmission request sent from a withdrawn SwMI shall be
rejected. Transmission permission shall not be granted to a user in awithdrawn SwMI.

The withdrawn participating SwMI has rejoined the active group call. No response is sent back to the SwMI.
The controlling SwMI wishes to send information out to the participating SwWMI(s).

A request is received from, the group home or linking controlling SwMI to perform call restoration.
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Inform FE2' of the call restoration request.

Re-route call restoration request to the indicated SwMI.

Call Restoration has been accepted. Check if 1SI-path exists to the participating SwMI.

I SI-path does not exist to the new participating SwMI. Extend the call to the new participating SwMI.

The call set-up has been accepted by the new participating SwMI. Send an ISI_CONNECT reqg.ind. to the
new participating SwMI.

| Sl-path exists at the new participating SwMI. Check in the group database, FES, if the migrated user was the
last member of the group at the old SwMI.

Check if the last user has migrated from the old participating SwMI.

The last user has migrated. Release the | SI-path to the old participating SwMI.

The last user has not migrated from the old participating SwMI. Call restoration is now complete.
The old participating SwMI has been released.

The controlling SwM1 wishes to terminate the group call, e.g. resources are required for another call, failed
service modification or the call time out timer has timed out.

The controlling SwMI shall inform all participating SwMI(s) of the call disconnectioninan ISI_RELEASE
reg.ind. Reason for disconnection shall be sent along in the PDU.

Collect al responses and forward them to FE2'.

Release the PISN connection oriented call related call, between the controlling SwMI (FE2) and all
participating SwMI(s) (FE3).

A participating SwWMI wishes to be released from the group call. Inform the FE2' for evaluation.
The call owner hasinitiated disconnection of the group call. Inform FE2' of the disconnection.

The controlling SwM1 shall inform the rel ease requesting SwMI of the call disconnection in an
ISI_RELEASE req.ind. Reason for disconnection shall be sent along in the PDU.

This ANF-ISIGC entity isto interact with an active ANF-ISIGC entity.
A user who is not participating in the group call wishes to join the active group call.

Inform the originating SwMI| that the group call request isto be merged with an active call. The calling user
(merged user) will be indicated in the ISI-SETUP reg.ind. The calling party information element shall
indicate the current transmitting party.

An IS path aready exists to the SwMI. Inform the SwMI of which call the migrated user may restore and if
the migrated user is atemporarily a member of the called group.

Forward call restoration information to the call control application (FE2).

Functional entity actions of FE2'

Receive forwarded information as an ISI_ORIGINATING SETUP ind. from FE2 requesting that a group call
be made to all M Ss attached to the called GTSI. Evaluate if the group call can be performed. If the group call
has been initiated by a user which is not a member of the group, then the group home SwM| shall evaluate
the user profile of the called group. The group profile shall indicate that a group call, made by a foreign user,
can be initiated.

Request FE2 to set-up the group call to all M Ss attached to the called GTSI.

The call set-up reguest is re-routed to the linking controlling SwMI.
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Receive an ISI_SETUP conf. from FE2 where all received set-up responses are collected. Evaluate the
received responses. FE2' may at any time choose to proceed with the set-up towards the active phase
although not all participating SwMIs have responded or participating SwMIs wish to delay the call.

Send an ISI_CONNECT reqg. to FE2 requesting that the group call be through connected.
The group call isto be delayed. Request FE2 to release the indicated SwM I s.
No further actions are taken for this call. Wait for a response from the delaying SwMI(s).

A partial group call isto be set-up. Send an ISI_CONNECT req. to FE2 requesting that the group call be
through connected.

Request FE2 to interact with an active ANF-ISIGC. Anindividual who is not a member of the group isto
join the active group call.

Resolve status on the existing call.

Merge the calling user into the call.

A group call cannot be made to the called group. Request FE2 to reject the group call request.
A group call cannot be made to the called group. Request FE2 to release the group call request.
Evaluate call restoration regquest.

Inform FE2 that the call restoration has been accepted.

A participating SWMI wishes to be released from the group call. Evaluate if the group call should continue
without the participating SwMI or if the call should be released.

The call is to continue without the release requesting SwMI. Inform the SwMI that it shall release from the
call.

The call owner hasinitiated disconnection of the group call. Inform FE2 to send an ISI_RELEASE req.ind. to
al indicated participating SwWMI(s).

Release is complete.

Call restoration information has been received from the migrated user's old visiting SwMI.

FEA of FE3

Receive an ISI_SETUP req.ind. from FE2 requesting that a group call isto be set-up in this SwMI to all MSs
attached to the called GTSI.

Forward the request to FE3' for evaluation.
Receive an |SI_SETUP resp. form FE3..

Send an ISI_SETUP resp.conf. to FE2 confirming that the SwMI is able to participate in the call and ready
for the through connection of the call. Wait for a response from FE2 on the through connection request.

Receive an ISI_REJECT reqg. from FE3'.

Forward the rejected call set-up to FE2. Wait for aresponse from FE2.

Receive an ISI_CONNECT reg.ind. from FE2 indicating that the group call is about to be through connected.
Inform FE3' to connect members of the group call using reserved resources.

FE3 should co-ordinate the call identity with FE1 and then connect non active group members of the group
call using reserved resources.

The group call set-up isto be delayed.
Inform FE3' of the delayed call with an 1SI_RELEASE ind.
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The reserved resources have been released. Call set-up has now been delayed.

Inform FE2 that call set-up has been delayed.

Receivean |SI_POLL reg.ind. from FE2 indicating that group members shall be polled.

Request the participating SwMI CC application to poll group membersin the active call.

Result of polling request received.

Inform FE2 of the polling result in an 1SI_POLL resp.conf. PDU.

The group call set-up isto be released.

Inform FE3' of call release withan ISI_RELEASE ind.

The reserved resources have been released. Release the | SI-path.

Inform FE2 that the | SI-path has been released.

Theindicated B-channel is not available. A new B-channel is reserved by the participating SwMI.
A user wishes to transmit. The request to transmit is forwarded to the controlling SwMI for evaluation.

Receive an |SI_RESOURCE req.ind. from FE2 requesting the SwMI to evaluate if resources are available for
transmission.

Forward the request to FE3' for evaluation.
Receive an |SI_RESOURCE resp. form FE3'.

Send an ISI_RESOURCE resp.conf. to FE2 confirming that the SwMI is able to participate. Wait for a
transmission grant from FE2.

AnlISI_TX GRANTED, ISI_TX_CEASED or an1SI_TX_DEMAND PDU has been received from the
controlling SwMI. Inform FE3' of the transmission request resullt.

An|SI_TX_INTERRUPT req.ind. has been received. Interrupt transmission.

AnlISI_TX_INTERRUPT req.ind. has been received from the controlling SwMI. Inform the users
participating in the group call that transmission has been interrupted and granted to another user.

A user has ended transmission or wishes to withdraw a request for transmission. The controlling SwMI is
informed with an 1SI_TX_CEASED reqg.ind.

Transmission has seized. No user has currently received permission to transmit.

A participating SwWMI wishes to withdraw from the active call. The controlling SwMI isinformed of the
withdrawal.

A participating SwWMI wishes to continue with an active group call. The controlling SwMI isinformed with
an ISI_TX_CONTINUE reg.ind.

An ISI_INFO reg.ind. has been received from the controlling SwMI. Forward this information to FE3'.
Inform the linking controlling SwMI to perform call restoration.

Send ISI_CALL RESTORATION req.ind. to FE2.

Reroute ISI_CALL RESTORATION reg.ind.

Call restoration has been accepted. Inform FE3' of acceptance.

Send an ISI_CALL RESTORATION resp.conf. to FE2.

Receive an indication to remove the active 1Sl -path and group call connections.

Forward this information to the CC application of the SwMI, FE3..
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The group call has been released. Release the | SI-path.
Inform FE2 that the | SI-path has been released.

An ISI-RELEASE req.ind. has been received. Inform the participating SwMI call control application that the
cal isto be disconnected immediately.

Inform the controlling SwMI that the call has been disconnected in the participating SwMI.

The participating SwMI wishes to be released from the group call, e.g. resources are required for another call
or the call time out timer has timed out.

The participating SwMI shall inform the controlling SwMI(s) of the call disconnection in an
ISI_DISCONNECT reg.ind. Reason for disconnection shall be sent along in the PDU.

The call owner hasinitiated a disconnect of the entire group call.

Call restoration information is received for the migrated user. Inform FE3..

Call restoration has been performed towards the migrated user.

The group call isto be restored to the migrated user in the new visiting SwMI.

Fetch call information.

Forward the call information necessary for call restoration in the group home SwMI.

Release the PISN connection oriented, call independent connection between the migrated user's home SwMI
and the old visiting SwMI.

Receivean ISI_DELAY req. from FE3'.

Forward the delay request to FE2. Wait for a response from FE2.

Functional entity actions of FE3'

Evaluate if the necessary resources are available and that group members exist in the participating SwMI. If a
group call can be performed in the participating SwMI, the necessary resources should be reserved.

Send an I1SI_SETUP resp. to FE3 confirming that the SwMI is able to participate in the call and ready for the
through connection of the call. Wait for through connection request.

Connect group members using reserved resources.

Send an ISI_DELAY reg. to FE3 indicating that the SwMI wishes the call set-up to be delayed.
Send an ISI_REJECT req. to FE3 indicating that the SwM1 cannot support the group call set-up.
The group call set-up is delayed. Release reserved resources. The |Sl-path shall be maintained.

The delaying SwMI now wishes to continue with call set-up. Inform the controlling SwMI that FE3 can now
participate in the call.

The participating SwMI CC application (FE3') is requested to poll all indicated users.
The result of polling is sent back to FE3.
The group call set-up to be released. Release the reserved resources and the | SI-path.

Transmission is granted to the requesting user. Inform the requesting user and members of the group call of
granted transmission.

The transmission request has either been queued or rejected. May inform the requesting user of transmission
request result.

The current transmission is interrupted. Inform the transmitting user and the members of the group call of the
interruption. Inform the requesting user that transmission is granted.
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Inform group members that transmission has seized.
An1Sl_INFO PDU has been sent from the controlling SwMI. Inform members of the group call.

The group home SwMI Mobility Management application has requested the Call Control (CC) application to
perform call restoration.

The group is linked to another group and this SwMI is not the linking controlling SwMI. The linking
controlling SwMI shall perform call restoration.

The migrated user has request group call restoration.

Request controlling SwMI to confirm call restoration.

3019a Inform migrated user of call restoration acceptance.

3020
3021
3022

3023
3024

3025

3026
3027

5.3.7
401

402

5.3.8

501

502

503

504

Release all used and reserved resources in the group call.
Inform FE3 that the group call has been released.

The group call isto be disconnected. Release all used and reserved resources. Inform the members of the
group call of the disconnection.

The members of the group call have been disconnected and all resources are released.

Evaluate if the necessary resources are available and that group members exist in the participating SwMI. If
transmission can be performed in the participating SwMI(s), the necessary resources should be reserved.

Send an ISI_RESOURCE resp. to FE3 confirming that the SwM | is able to participate. Wait for transmission
granted.

Fetch call information for the migrated user.

Resources are now available for transmission.

Functional entity actions of FE4

Receive aVERIFY_INDIV reqg. from FE1' indicating a query for service profile and attributes of an
individual MS. Retrieve the requested information from the database.

Send a VERIFY_INDIV ind. Back to the FE1' with the result of the service profile query, i.e. either the
detailed individual MS information or arejection of the VERIFY _INDIV reg.ind.

Functional entity actions of FE5

Receive a VERIFY_GROUP req. from FE2 indicating a query for the user profile and the routeing
information of the called group. Retrieve the requested information from the database.

Send a VERIFY_GROUP ind. To FE2 containing the user profile and routeing information of the called
group including, if appropriate, the assigned VGSSI or GSS| for the participating SwMI.

Receive a VERIFY_GROUP reg. from FE2 indicating a query for migration information of the called group.
Retrieve the requested information from the database.

Send aVERIFY_GROUP ind. To FE2 containing the migration information of the called group.
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6 ANF-ISIGC stage 3 specification

6.1 ANF-ISIGC description

See clause 4.

6.2 ANF-ISIGC operational requirements

6.2.0 General

The requirements specific for each type of SwMI are stated below. In addition, each SwM1 shall comply with the
requirements stated in:

. annex ZA of ISO/IEC 11572 [11], for the support of the PSS1 message segmentation/re-assembly procedures,
and

. clause 8.4 of ETSI EN 300 392-3-1 [4], for the support of the ROSE protocol.
6.2.1 PISN connection oriented call related connection

6.2.1.1 Requirements on the originating SwMI

6.2.1.1.1 PSS1 SETUP message

The originating SwMI shall invoke an ANF-1SIGC entity to support a connection oriented call related connection used
for sending aforward group call set-up request. The invoked ANF-1SIGC entity shall support call related establishment
and clearing procedures as for an originating PINX, as specified in ISO/IEC 11572 [11] (clause 10.5). In addition, the
following rules shall apply for the information elements of the PSS1 SETUP message:

e thesending complete information element shall be included because the called party number is always
complete;

NOTE 1: For cals originating from an incoming gateway, the gateway application in the originating SwMI sends
send the called party identity en-bloc.

. the bearer capability information element shall be encoded with information transfer capability code equal to
unrestricted digital information, and an information transfer rate code equal to 64 kbit/s;

e  no progressindicator information element shall be included;

e thecadling party number information element shall be included. The corresponding number shall be a PISN
number identifying the originating SwMI, or one of its entities. Thus its numbering plan identification shall be
equal to either private numbering plan or unknown. No presentation or screening indicators shall be included
(i.e. the calling party information element shall not include octet 3a);

NOTE 2: Thetype of number associated to the calling party number information element is defined as shown in
table 26 of ISO/IEC 11572 [11].

NOTE 3: The calling party identity (identity identifying the calling user) is part of the complementary TETRA
forward information (see table 24).

e no calling party subaddress information element shall be included;

e the number included in the called party number information element shall be a PISN number identifying the
called group's home SwMI or the controlling SwMI or one of its entities. The PISN number for the controlling
SwMI shall be used when the call has been re-routed. Thus its numbering plan identification shall be equal to
either private numbering plan or unknown;
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NOTE 4: The type of number associated to the called party humber information element is defined as shown in
table 26 of ISO/IEC 11572 [11].
. no called party subaddress information element shall be included;
e  nolower layer or high layer compatibility information elements shall be included; and
. the transit counter information element, defined in ETSI EN 300 172 [1], may be included.

Generic procedures for call related signalling of supplementary services to and from an End PINX, specified in
ISO/IEC 11582 [13], shall apply for sending or receiving TETRA specific messages or TETRA information
complementary to PSS1 basic call messages. Such messages or complementary information shall be encoded as ROSE
operation Invoke APDUs in facility information elements. Notably, the encoded APDUSs shall be sent in facility
information elements in the PSS1 SETUP message.

6.2.1.2 Requirements on the group home SwMl

6.2.1.2.1 PSS1 DISCONNECT or PSS1 RELEASE COMPLETE message

The group home SwM1 shall release the call related connection to the originating when the group home SwMI is not the
controlling SwMI and the call is to be re-routed or if the group home SwMI cannot accept the incoming group call. A
PSS1 RELEASE COMPLETE message shall be sent to the originating SwMI when no PSS1 message previously has
been sent in response to the PSS1 SETUP message. Otherwise a PSS1 DISCONNECT message is sent. The following
rules shall apply for the cause information element of the PSS1 DISCONNECT or PSS1 RELEASE COMPLETE

message:
e thelocation areashall be set to private network serving the local user;

. the cause value shall be set to normal, unspecified when the call isto be re-routed.
6.2.1.3 Requirements on the controlling SwMI

6.2.1.3.1 PSS1 DISCONNECT or PSS1 RELEASE COMPLETE message

The controlling SwMI shall release the call related connection to the originating SwM|1 when the controlling SwMI
cannot accept the incoming group call. A PSS1 RELEASE COMPLETE message shall be sent to the originating SwM|
when no PSS1 message previously has been sent in response to the PSS1 SETUP message. Otherwise a PSS1
DISCONNECT message is sent. The following rules shall apply for the cause information element of the PSS1
DISCONNECT or PSS1 RELEASE COMPLETE message:

e thelocation areashall be set to private network serving the local user.

6.2.1.3.2 PSS1 SETUP message

The controlling SwMI shall use the invoke ANF-1SIGC entity (see clause 6.2.1.3.3) to support call establishment and
call clearing procedures as for an Originating PINX, as specified in ISO/IEC 11572 [11]. In addition, the following
rules shall apply for the information elements of the PSS1 SETUP message:

e thesending complete information element shall always be included. The complete called number shall always
be received from the originating SwMI in the forward group call set-up request;

e thebearer capability information element shall be encoded with information transfer capability equal to
unrestricted digital information, and an information transfer rate equal to 64 kbit/s;

. no progress indicator information element shall be included;

e thecalling party number information element shall be included. The corresponding number shall be a PISN
number identifying the participating SWMI or one of its entities. Thus its numbering plan identification shall
be equal to either private numbering plan or unknown. No presentation or screening indicators shall be
included (i.e. the calling party information element shall not include octet 3a);
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NOTE 1: The type of number associated to the calling party number information element is defined as shown in
table 26 of 1SO/IEC 11572 [11].

. no calling party subaddress information element shall be included;

e  thenumber included in the called party number information element shall be a PISN number identifying the
controlling SwMI or one of its entities. Thusits numbering plan identification shall be equal to either private
numbering plan or unknown;

NOTE 2: The type of number associated to the called party humber information element is defined as shown in
table 26 of 1SO/IEC 11572 [11].

. no called party subaddress information element shall be included;
e  no lower layer or high layer compatibility information elements shall be included; and
. the transit counter information element, defined in ETSI EN 300 172 [1], may be included.

Generic procedures for the call related control of supplementary services, specified in ISO/IEC 11582 [13] for an End
PINX, shall apply for sending or receiving TETRA specific messages or TETRA information complementary to PSS1
basic call messages. Such messages or complementary information shall be encoded as ROSE operation Invoke APDUs
in facility information elements. Notably, the encoded APDUs shall be sent in facility information element in the PSS1
SETUP message.

6.2.1.3.3 PSS1 CONNECT message

The controlling SwMI shall invoke an ANF-1SIGC entity to support call establishment and call clearing procedures as
for aterminating PINX, as specified in ISO/IEC 11572 [11], when a call set-up request is received from the originating
SwMI. When the controlling SwMI has accepted the call set-up request, a PSS1 CONNECT message shall be sent to
the originating SwMI as a response to the PSS1 SETUP message. The following rules shall apply for the contents of the
connected number and connected subaddress information elementsin the PSS1 CONNECT message:

e  theconnected number information element shall be included. The connected number shall correspond to the
controlling SwMI or one of its entities. Thusits numbering plan identification shall be equal to either private
numbering plan or unknown. No presentation or screening indicators shall be included (i.e. the connected
information element shall not include octet 3a);

e no connected party subaddress information element shall be included;

. no progress indicator should be included, since no tones or announcements are sent, and it shall not be
considered that an interworking situation occurs for inter-TETRA group calls. For the same reason, no PSS1
PROGRESS message should be sent;

. the channel indication information element may indicate a new information channel as described in
clause 10.1.2 of ISO/IEC 11572 [11].

Generic procedures for the call related control of supplementary services, specified in ISO/IEC 11582 [13] for an End
PINX, shall apply for receiving or sending TETRA specific messages or TETRA information complementary to PSS1
basic call messages. Such messages or complementary information shall be encoded as ROSE operation Invoke APDUs
in facility information elements. Notably, the encoded APDUSs shall be sent in facility information elementsin the PSS1
CONNECT messages.

6.2.1.4 Requirements on the participating SwMI

6.2.1.4.1 PSS1 DISCONNECT or PSS1 RELEASE COMPLETE message

The participating SwMI shall release the call related connection to the controlling SwMI when the participating SwMI
cannot accept the incoming group call. A PSS1 RELEASE COMPLETE message shall be sent to the controlling SwM|
when no PSS1 message previously has been sent in response to the PSS1 SETUP message. Otherwise a PSS1
DISCONNECT messageis sent. The following rules shall apply for the cause information element of the PSS1
DISCONNECT or PSS1 RELEASE COMPLETE message:

. the location area shall be set to private network serving the local user.
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6.2.1.4.2 PSS1 CONNECT message

The participating SwMI shall invoke an ANF-1SIGC entity to support call establishment and call clearing procedures as
for aterminating PINX, as specified in ISO/IEC 11572 [11]. When the participating SwMI is aware that the called
group can be connected, a PSS1 CONNECT message shall be sent to the controlling SwMI as a response to the PSS1
SETUP message. The following rules shall apply for the contents of the connected number and connected subaddress
information elements in the PSS1 CONNECT message:

. the connected number information element shall be included. The connected number shall correspond to the
connected number received in the PSS1 SETUP message. The connected numbering plan identification shall
be equal to either private numbering plan or unknown. No presentation or screening indicators shall be
included (i.e. the connected information element shall not include octet 3a);

. no connected party subaddress information element shall be included,;

e  no progressindicator should be included, since no tones or announcements are sent, and it shall not be
considered that an interworking situation occurs for inter-TETRA group calls. For the same reason, no PSS1
PROGRESS message should be sent;

. the channel indication information element may indicate a new information channel as described in
clause 10.1.2 of ISO/IEC 11572 [11].

Generic procedures for the call related control of supplementary services, specified in ISO/IEC 11582 [13] for an End
PINX, shall apply for receiving or sending TETRA specific messages or TETRA information complementary to PSS1
basic call messages. Such messages or complementary information shall be encoded as ROSE operation Invoke APDUs
in facility information elements. Notably, the encoded APDUs shall be sent in facility information elementsin the PSS1
CONNECT messages.

6.2.1.5 Requirements on the originating SwMI with PSTN/ISDN/PISN incoming
gateway
6.2.1.5.1 PSS1 SETUP message

The originating SwM| shall invoke an ANF-1SIGC entity to support call establishment and call clearing procedures as
for an incoming gateway PINX, as specified in ISO/IEC 11572 [11]. In addition, the following rules shall apply for the
information elements of the PSS1 SETUP message:

. the sending complete information element shall be included. The complete called number shall always be sent
from the originating SwMI in the forward group call set-up request;

e thebearer capability information element shall be encoded with information transfer capability equal to
unrestricted digital information, and an information transfer rate equal to 64 kbit/s;

e One, two or three progressindicator information elements shall be included, depending on network sending the
SETUP message. The following rules shall apply for the progress indicator numbers for the different networks:

- for aPSTN call the following progress description numbers shall be used:

" an ITU-T progress description number 1 "call is not end-to-end ISDN, further call progress
information may be available in-band";

" an | SO/IEC progress description number 16 "interworking with a public network”; and

L] if the PSTN access line interface used at the gateway cannot deliver arelease signal (e.g. standard
PSTN extension line - with no battery reversal signal), an ISO/IEC progress description number 17
"interworking with a network unable to supply arelease signal” (or an |SO/IEC progress
description number 18 or 19, depending on whether it can supply arelease signal after answer, but
not before, or before answer, but not after);

- for apublic ISDN call an 1SO/IEC progress description number 16 "interworking with a public ISDN"
shall be used; and
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- for aPISN call an ECMA progress description number 20 "interworking with a another private network"
shall be used;

. the calling party number information element shall be included. The corresponding number shall be a PISN
number identifying the gateway SwMI or one of its entities. Thus its numbering plan identification shall be
equal to either private numbering plan or unknown. No presentation or screening indicators shall be included
(i.e. the calling party information element shall not include octet 3a);

NOTE 1. Thetype of number associated to the calling party number information element is defined as shown in
table 26 of ISO/IEC 11572 [11].

NOTE 2: The calling party identity (identity identifying the calling user) is part of the complementary TETRA
forward information (see table 24).

. no calling party subaddress information element shall be included;

. the number included in the called party number information element shall be a PISN number received from a
PSTN, public ISDN or PISN network identifying the called group's home SwMI or the controlling SwMI or
one of its entities. The PISN number for the controlling SwMI shall be used when the call has been re-routed.
Thus its numbering plan identification shall be equal to either private numbering plan or unknown;

NOTE 3: The type of number associated to the called party humber information element is defined as shown in
table 26 of 1SO/IEC 11572 [11].

e no called party subaddress information element shall be included;
. no lower layer or high layer compatibility information elements shall be included; and
e thetransit counter information element, defined in ETSI EN 300 172 [1], may be included.

Generic procedures for the call related control of supplementary services, specified in ISO/IEC 11582 [13] for an
originating PINX, shall apply for sending or receiving TETRA specific messages or TETRA information
complementary to PSS1 basic call messages. Such messages or complementary information shall be encoded as ROSE
operation Invoke APDUs in facility information elements. Notably, the encoded APDUs shall be sent in facility
information element in the PSS1 SETUP message.

6.2.2 PISN connection oriented, call independent connection

A PISN connection oriented, call independent connection shall be used when a call restoration request is received from
aparticipating SwMI. The PISN connection may be a connection that is already established or a new PISN connection.

When the call independent connection isanew PISN connection, the controlling SwMI shall then invoke an
ANF-ISIGC entity to support the connection oriented call unrelated connection. The invoked ANF-1SIGC entity shall
support call unrelated establishment and clearing procedures as for an originating PINX, as specified in

ISO/IEC 11582 [13] (clause 7.3.1). In addition, the following rules shall apply for the information elements of the PSS1
SETUP message:

. the sending complete information element shall be included when the called party number is complete;

NOTE 1. Although it is expected that the called party number be sent en-bloc, the use of (PISN) overlap sending
(seeclauses 10.1.1, 10.1.3 and 10.1.4 of 1SO/IEC 11572 [11] for the corresponding descriptions) is not
prevented by the present document.

e  no progressindicator information element shall be included;

. the calling party number information element shall be included. The corresponding number shall be a PISN
number identifying either the migrated user's home SwMI, the old visiting SwMI or the group home SwMl, or
one of its entities. Thusits numbering plan identification shall be equal to either private numbering plan or
unknown. No presentation or screening indicators shall be included (i.e. the calling party information element
shall not include octet 3a);

NOTE 2: The type of number associated to the calling party number information element is defined as shown in
table 26 of ISO/IEC 11572 [11].
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NOTE 3: The restoring party identity (identity identifying the migrated user) is part of the complementary TETRA
restore information (see table 49).
. no calling party subaddress information element shall be included;

e  thenumber included in the called party number information element shall be a PISN number identifying either
the old visiting SwMI or the controlling SwMI, or one of its entities. Thus its numbering plan identification
shall be equal to either private numbering plan or unknown;

NOTE 4: The type of number associated to the called party humber information element is defined as shown in
table 26 of 1SO/IEC 11572 [11].

. no called party subaddress information element shall be included;
e o lower layer or high layer compatibility information elements shall be included;
. and the transit counter information element, defined in ETSI EN 300 172 [1], may be included.

Generic procedures for call independent signalling of supplementary services to and from an End PINX, specified in
ISO/IEC 11582 [13], shall apply for sending or receiving TETRA specific messages or TETRA information
complementary to PSS1 basic call messages. Such messages or complementary information shall be encoded as ROSE
operation Invoke APDUs in facility information elements. Notably, the encoded APDUs shall be sent in facility
information elements in the PSS1 SETUP message.

6.3 ANF-1SIGC coding requirements

6.3.0 General

TETRA specific messages or TETRA information complementary to PSS1 basic call messages shall be sent using an
Invoke APDU of the ROSE operation tetral siMessage defined in table 10 of ETSI EN 300 392-3-1 [4]. Thistable has
been reproduced in the informative annex D.

More precisely:

. the TETRA specific messages or TETRA information complementary to PSS1 basic call messages shall be the
TETRA PDUs defined in clause 6.3.1; and

e  those PDUs shall beincluded in the tetraM essage data element of the ROSE operation tetral ssMessage.

The resulting ROSE APDU shall be sent in afacility information element in the relevant PSS1 message (see
ISO/IEC 11582 [13] clause 10).

6.3.1 TETRA ANF-ISIGC PDUs

6.3.1.0 General

Theinformation contained in the following PDU descriptions shall be encoded using the same rule as defined in
clause 14.7 of ETSI EN 300 392-2 [3] (for TETRA air interface PDUS).

NOTE: Even when only one TETRA PDU type has been defined for inclusion in a given PSS1 message (e.g. in
the CONNECT ACK message), the information element PDU type has been included in this TETRA
PDU. Thereason for this, isto allow the possibility of defining other TETRA PDU typesin the same
PSS1 message in the future. Additionally it might ease the processing of these PDUs by the destination
SwMI call control application.

The definitions of all possible TETRA PDUSs, in the various PSS1 messages, are givenin clauses 6.3.1.1 and 6.3.1.2.

ETSI



132 ETSI EN 300 392-3-3V1.4.1 (2017-12)

6.3.1.1 PISN connection oriented call related connection

6.3.1.1.1 TETRA PDU giving complementary information in the PSS1 SETUP, PSS1
CONNECT or PSS1 FACILITY message

6.3.1.1.1.1 TETRA PDU sent by the originating SwMI - used to forward a call set-up request

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 SETUP or PSS1
FACILITY message sent by the originating SwMI shall be as defined in table 24.

The ISI-ORIGINATING-SETUP PDU may be sent at any phase of the call to indicate to the CSwMI that there is a new
calling subscriber. A SwMI that sends an ISI-ORIGINATING-SETUP PDU before the call is connected is, or becomes,
an OSwWMI. A SwMI that is already an OSwMI is not required to send further 1SI-ORIGINATING-SETUP PDUs when
other calling parties appear, but may send them if it wishes. Once the call setup has started, but the call has not yet been
connected a PSwMI shall send in an ISI-ORIGINATING-SETUP PDU when a new calling subscriber appears. Once
the call has connected, there is no requirement for any PSwMI to send any 1SI-ORIGINATING-SETUP PDUs, however
an implementation may send them if it wishes.

ETSI



133 ETSI EN 300 392-3-3V1.4.1 (2017-12)

Table 24: Contents of TETRA PDU in the PSS1 SETUP message sent by the originating SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU type 6 1 CCAp M |ISI-ORIGINATING SETUP
Selected area number 8 1 ANF M
Originating SwMI MNI 24 1 ANF M
Calling group type identifier 1 1 ANF M
Calling group MNI 24 ANF C [See note 10
Calling group SSI 24 ANF C [See note 10
Basic service information 8 1 CCAp M
Speech service requested 3 CCAp C [Seenotel
Security level at air interface 2 1 MM M
Request to transmit/send data 1 1 CCAp M
Call priority 4 1 CCAp M
Called party SSI 24 1 CCAp M |See note 2
Called party extension 24 1 CCAp M |See note 2
SS-CLIR invoked for calling party 1 1 SS M
Group attachment indicator 1 1 CCAp M |See note 3
Calling party SSI 24 1 CCAp M [See note 4
Calling party extension 24 1 CCAp M  |See note 4
External subscriber number length 5 1 CCAp M |See note 5
External subscriber number digits variable CCAp C [Seenote 6
External subscriber number 9 CCAp C [Seenote7
parameters
Speech services supported 5 2 CCAp O |[Seenote 9
Notification indicator 6 2 SS o]
Proprietary 3 - o]
NOTE 1: Conditional on the binary value of the information sub-element ‘circuit mode type' in the information

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:
NOTE 9:

NOTE 10:

element 'basic service information' being equal to O (i.e. the call requested is a speech call).

This element shall always indicate the actual called group identity and not a possible linked group identity
if the called group is linked.

This information element shall indicate whether the calling user is attached to the called group in the
visited SwMI.

In the case of an external incoming call, the calling party SSI and the calling party extension shall be
those of the incoming gateway SwMI.

Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 5), i.e. this information element shall be conditional on the value of N.
This information element shall be present only when the external subscriber number length value N is not
00000,,.

Void.

This element enables future additions to the TETRA air interface CODEC. This information element is not
supported in the first edition of the present document.

This information element shall be present only when the Calling group type identifier information element
is set to 'Calling group GTSI present'.

NOTE 1.

NOTE 2:

The originating group MNI and SSI has been included in the definition of the TETRA PDU in table 24 to
ease the identification of the originating group by the group home SwMI or by the linking controlling
SwMI.

The originating SwMI MNI has been included in the definition of the TETRA PDU in table 24 to ease the
identification of the originating SwMI by the group home SwMI or by the linking controlling SwMI.

The SwMI MNI identifications are necessary:
" for enforcing security mechanisms agreed between operators; or

L] to identify whether or not a proprietary feature can be used over the ISI.
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6.3.1.1.1.2 TETRA PDU sent by the controlling SwMI - used for setting up a group call

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 SETUP, PSS1
CONNECT, PSS1 DISCONNECT or PSS1 FACILITY message sent by the controlling SwMI shall be as defined in
table 25.

The ISI-SETUP-INITIATE PDU is sent by a CSwMI during call setup to O/PSwM s that are part of the call. The
ISI-SETUP-INITIATE PDU is sent as aresponse to the first ISI-ORIGINATING-SETUP PDU received for acall and
asthe first PDU sent to all of the PSwMIsin the group call. Inthe first use of 1SI-SETUP-INITIATE PDU inacall, the
ISI-SETUP-INITIATE PDU issent to all SwMIsin the call. Subsequent ISI-ORIGINATING-SETUP PDUs on the
existing PSS1 connection for the call are not responded to with 1SI-SETUP-INITIATE PDU. However, if the
ISI-ORIGINATING-SETUP PDUs come in to the CSwMI on a new PSS1 connection an I1SI-SETUP-INITIATE PDU
issent in response.

Before the call is connected, a CSwMI may send out further ISI-SETUP-INITIATE PDUSs. It does this after the call
setup has been delayed, by the CSwMI, and it then decidesto try to set the call up again. In this case
ISI-SETUP-INITIATE PDU can only be sent to SwMI s that have previously been sent | SI-RELEASE PDU (delay
group call setup). SwMIsthat are still delaying themselves and have not yet sent in an 1SI-SETUP-ACKNOWLEDGE
PDU shall not send an ISI-SETUP-INITIATE PDU.

AnISI-SETUP-INITIATE PDU is sent to any OSwMI, not currently in the cal, that sendsin an
ISI-ORIGINATING-SETUP PDU to the existing group, this can occur in any phase of the call.

During the maintenance phase of the call, a CSwMI may use an ISI-SETUP-INITIATE PDU to bring in any new
PSwMI into the call. Thisis"late entry" of a PSwMI into the call.

The I SI-Setup-Initiate can be sent in a PSS1 Disconnect in the case of a new calling party appearing at an OSwMI or a
PSwMI. The PSS1 connection being used by the 1 SI-Originating-Setup sent as a result of the new calling party is being
closed down and the PSS1 Connection being used by the existing call is used from now on.

Table 25: Contents of TETRA PDU in the PSS1 SETUP, PSS1 CONNECT, PSS1 DISCONNECT or
PSS1 FACILITY message sent by the controlling SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU type 6 1 CCAp M |ISI-SETUP INITIATE
Selected area number 8 1 ANF M
Controlling SwMI MNI 24 1 ANF M
Linking group type identifier 1 1 ANF M
Linking group SSI 24 ANF C |Seenote 15
Linking group MNI 24 ANF C |See note 15
Originating SwMI MNI 24 1 ANF M
Call time-out 4 1 CCAp M
Basic service information 8 1 CCAp M
Speech service chosen 3 CCAp C [Seenotel
Security level at air interface 2 1 MM M [See note 16
Call priority 4 1 CCAp M
Call ownership 1 1 CCAp M
SS-COLR invoked for connected group 1 1 SS M
Connected party SSI 24 1 CCAp M
Connected party extension 24 1 CCAp M
Number of external group member 4 1 CCAp M
identities
External group member identity variable CCAp C [Seenote 3
SS-CLIR invoked for calling party 1 1 SS M
Calling party SSI 24 1 CCAp M |See notes 4 and 5
Calling party extension 24 1 CCAp M  [See notes 4 and 5
External subscriber number length 5 1 CCAp M |See note 6
External subscriber number digits variable CCAp C [Seenote 7
External subscriber number parameters 9 CCAp C [Seenote 8
Temporary group member indication 1 1 CCAp M |See note 9
Temporary group basic migration profile| variable CCAp C |Seenote 10
SS-migration profile variable SS C [Seenote 11
Dispatcher acceptance 1 1 SS M  [See note 12
Call amalgamation 1 1 CCAp M
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Information element Length | Type | Owner | C/O/M Remark

Number of critical users 4 1 CCAp M  [See note 13

Critical user list variable CCAp C |Seenote 14

Setup response time-out 4 1 CCAp M  |See note 17

Notification indicator 6 2 SS ¢}

Proprietary 3 - o]

NOTE 1: Conditional on the binary value of the information sub-element "circuit mode type" in the information
element "basic service information" being equal to O (i.e. the call requested is a speech call).

NOTE 2: Void.

NOTE 3: This information element is repeatable and conditional on the information element ‘Number of external
group member identities'.

NOTE 4: The calling party identity is used by the originating SwMI to identify the calling user.

NOTE 5: In the case of an external incoming call, the calling party SSI and the calling party extension shall be
those of the incoming gateway SwMI. The calling party extension is conditional on the calling party type
identifier.

NOTE 6: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the
external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

NOTE 7: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 6), i.e. this information element shall be conditional on the value of N.

NOTE 8: This information element shall be present only when the external subscriber number length value N is not
00000,

NOTE 9: Indication to the originating SwMI that the calling user is temporarily a member of the called group.

NOTE 10: Depending on the value of temporary group member indication. The profile shall reflect the actual call
being connected.

NOTE 11: Depending on the value of temporary group member indication. The contents of SS-ISI PROFILE shall be
as defined, if applicable, for the supplementary service in each supplementary service sub-part of
EN/ETS 300 392-12 [9].

NOTE 12: The information element is set when SS-CAD has been invoked for a call and the dispatcher has
accepted the call set-up. The information element is used to prevent subsequent invocations of SS-CAD.

NOTE 13: Equal to 0 when no critical users are identified for the group call.

NOTE 14: This information element shall be conditional on the information element "Number of critical users" when
this value differs from 0.

Shall be repeated as a set according to the value of the information element "Number of critical users"
when this value is larger than 1.

NOTE 15: This information element shall be present as defined by the Linking group type identifier information
element is set to "Linking group GTSI present".

NOTE 16: Security level requested by the CSwMI.

NOTE 17: Refer to clause 4.2.2.3.4.

NOTE 1: The controlling group SSI has been included in the definition of the TETRA PDU in table 25 to ease the
identification of the controlling group by the participating SwMI. The controlling group MNI is the same
asthe controlling SwMI MNI.

NOTE 2: The originating SwMI MNI has been included in the definition of the TETRA PDU in table 25 to ease the

identification of the originating SwM| by the controlling SwMI.
The SwWMI MNI identifications are necessary:
" for enforcing security mechanisms agreed between operators; or

" to identify whether or not a proprietary feature can be used over the ISI.

The calling party SSI and extension shall correspond to the transmitting party when call set-up isinitiated by the
controlling SwMI towards SwMI(s) currently not participating in the active group call.
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6.3.1.1.2 TETRA PDU giving complementary information in the PSS1 CONNECT or
PSS1 FACILITY message

6.3.1.1.2.1 TETRA PDU sent by the controlling SwMI - used to send call information

When aforward group call request has been queued or the controlling SwMI wishes to inform the originating SwMI of
call time-out for the set-up phase before group call set-up, the PSS1 CONNECT message shall include a TETRA PDU.
The contents and the encoding of this TETRA PDU shall be as defined in table 26.

Table 26: Contents of TETRA PDU sent in the PSS1 CONNECT message
sent by the controlling SwMI

Information element Length | Type | Owner | C/O/M Remark

PDU type 6 1 CCAp M [ISI-INFO

ISI-INFO type 3 1 CCAp M |[From CSwMI, to OSwMI only

Call time-out, set-up phase 3 2 CCAp (@)

Call status 3 2 CCAp o]

Notification indicator 6 2 SS [©)

Proprietary 3 - O

6.3.1.1.2.2 TETRA PDU sent by the originating or a participating SwMI - used as a call set-up
response

To acknowledge the TETRA PDU (ISI-SETUP INITIATE), the originating SwM|I and participating SwMI (s) shall send
an |SI-SETUP ACKNOWLEDGE PDU. By sending this TETRA PDU the originating and participating SwMI(s)
confirmsthat air interface, mobile and infrastructure resources are available for connecting the called group.

This PDU shall be sent in a PSS1 CONNECT or PSS1 FACILITY message. The contents and the encoding of which
shall be as defined in table 27.

The ISI-SETUP-ACKNOWLEDGE PDU is sent from an O/PSwMI when it isready to receive an |SI-CONNECT PDU
from the CSwMI. The reasons used by an O/PSwMI to send in the ISI-SETUP-ACKNOWLEDGE PDU areflexible.
The recommended strategy is for the CSwMI to send its I SI-SETUP-ACKNOWLEDGE PDU when it has resources to
connect a calling party into the call. The recommended strategy for a PSwMI isfor the |SI-SETUP-ACKNOWLEDGE
PDU to be sent when it has determined that group party members are present on the SwMI.

The ISI-SETUP-ACKNOWLEDGE PDU is sent by a PPOSwMI in response to an |SI-SETUP-INITIATE PDU. If the
receiving SWMI is not immediately able to respond to the ISI-SETUP-INITIATE PDU (because the SwMI is not yet
ready to receive an ISI-CONNECT PDU) the SwMI shall first have sent an ISI-DELAY PDU to the CSwMI.

An 1SI-SETUP-ACKNOWLEDGE PDU may be sent when an | SI-INFO PDU isreceived, if the receiving SwMI is
delaying, the call is connecting and the SwM|I want to be connected into the call.

The conditional fields are required to tell the CSwMI details about a calling party that is eligible to be the calling party
of the call (and thus be granted talk permission, if it isthe calling party of the call on connection). The conditional fields
are used by an OSwMI; a PSwWMI never uses them.

ETSI



137 ETSI EN 300 392-3-3V1.4.1 (2017-12)

Table 27: Contents of TETRA PDU sent in a PSS1 CONNECT or PSS1 FACILITY message

Information element Length | Type [ Owner | C/O/M Remark
PDU type 6 1 CCAp M ISI-SETUP ACKNOWLEDGE
Basic service information 8 1 CCAp M See note 1
Resource allocation 1 1 ANF M
Call resource time 3 1 CCAp M
Security level at air interface 2 1 CCAp M
Group call SwMI type 1 1 CCAp M
Speech service requested 3 CCAp C See notes 2 and 3
Request to transmit/send data 1 CCAp C See note 2
Call priority 4 CCAp C See note 2
SS-CLIR invoked for calling party 1 SS C See note 2
Group attachment indicator 1 CCAp C See notes 2 and 4
Calling party SSI 24 CCAp C See notes2 and 5
Calling party extension 24 CCAp C See notes 2 and 5
Calling external subscriber number length 5 CCAp C See notes 2 and 6
Calling external subscriber number digits | variable CCAp C See note 7
Calling external subscriber number 9 CCAp C See note 8
parameters
Speech services supported 5 2 CCAp (0] See note 9
Notification indicator 6 2 SS O
Proprietary 3 - O]

NOTE 1: The binary value of the information sub-element communication type in the information element basic
service information may be changed from the value received in either ISI-SETUP INITIATE. The new
value shall indicate the communication type supported by the SwMI, if the received value is not
supported. All other sub-elements shall be returned unchanged.

NOTE 2: Conditional on the value of the information sub-element "Group call SwMI type" being equal to "From
Originating SwMI".

NOTE 3: Conditional on the binary value of the information sub-element "circuit mode type" in the information
element "basic service information" being equal to O (i.e. the call requested is a speech call).

NOTE 4: This information element shall indicate whether the calling user is attached to the called group in the
visited SwMI.

NOTE 5: In the case of an external incoming call, the calling party SSI and the calling party extension shall be
those of the incoming gateway SwMI.

NOTE 6: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

NOTE 7: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 5), i.e. this information element shall be conditional on the value of N.

NOTE 8: This information element shall be present only when the external subscriber number length value N is not
00000,

NOTE 9: This element enables future additions to the TETRA air interface CODEC and may be present only if the
value of the information sub-element "Group call SwMI type" is equal to "From Originating SwMI". This
information element is not supported in the first edition of the present document.

6.3.1.1.2.3 TETRA PDU sent by the originating or a participating SwMI - used to delay call set-up

When the originating or a participating SwM| wishes to delay call set-up, the following TETRA PDU shall be returned
to the controlling SwMI. The TETRA PDU may be returned in either PSS1 CONNECT PDU or in PSS1 Facility PDU.
The contents and the encoding of this TETRA PDU shall be as defined in table 28.

When the originating or a participating SwMI wishesto delay call set-up, the PSS1 CONNECT or PSS1 FACILITY
message shall be returned to the controlling SwM|I with the following TETRA PDU. The contents and the encoding of
this TETRA PDU shall be as defined in table 28.

TheISI-DELAY PDU shall be sent from an O/PSwMI in response to an ISI-SETUP-INITIATE PDU, when it has been
determined that an | SI-SETUP-ACKNOWLEDGE PDU cannot be immediately sent (because the SwMI is not yet
ready to receive an ISI-CONNECT PDU). If the ISI-SETUP-ACKNOWLEDGE PDU isimmediately available to be
sent, thenit issent and no ISI-DELAY PDU is used.
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Table 28: Contents of TETRA PDU sent in a PSS1 CONNECT or in a PSS1 FACILITY message
sent by the originating or a participating SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-DELAY
Notification indicator 6 2 SS [®)
Proprietary 3 - o]
6.3.1.1.3 TETRA PDU giving complementary information in the PSS1 FACILITY message
6.3.1.1.3.1 TETRA PDU sent by the controlling SwMI - used for connecting the call

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 FACILITY message
sent by the controlling SwMI shall be as defined in table 29.

The ISI-CONNECT PDU is sent, by the CSwMI, to connect the call and take the call into the maintenance phase from
the call setup phase. When the ISI-CONNECT PDU is sent to all of the SwMIsin the call thisis called a"complete”
connect, when it is sent to only some of the SwMIsin the group call thisis called a"partia™ connect. An
ISI-CONNECT PDU can only be sent to a SwMI that last sent in an | SI-SETUP-ACKNOWLEDGE PDU.

The CSwMI determines when the call can be connected based on the evidence availableto it, both locally, and from the
SwMIlsinthecall. The actua strategy used by the CSwMI to determine when to connect is flexible and therefore
implementation dependent. The recommended strategy is for the CSwMI to connect the call when it has an OSwMI (or
local calling party) that has sent in an |SI-SETUP-ACKNOWLEDGE PDU and is thus ready to be connected into the
call.

Once the call has been connected, the arrival of an 1SI-SETUP-ACKNOWLEDGE PDU at the CSwMI will be
responded to by an ISI-CONNECT PDU.
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Table 29: Contents of TETRA PDU in the PSS1 FACILITY message
sent by the controlling SwMI

Information element Length | Type | Owner | C/O/M Remark

PDU type 6 1 CCAp M |ISI-CONNECT

Set-up type 1 1 CCAp M

Transmission grant 2 1 ANF M

Transmission request permission 1 1 CCAp M

Call diverted to dispatcher 1 1 SS M |See note 1

Security level at air interface 2 1 MM M  |See note 8

Basic service information 8 1 CCAp M

Call priority 4 1 CCAp M |See note 2

Call ownership 1 1 CCAp M

Calling party information present 1 1 CCAp M

Calling party SSI 24 CCAp C [See notes 3 and 4

Calling party extension 24 CCAp C [Seenotes 3 and 4

Calling external subscriber number 5 CCAp C [Seenotes3and5

length

Calling external subscriber number Variable CCAp C [Seenote 6

digits

Call external subscriber number 9 CCAp C [Seenote7

parameters

SS-CLIR invoked for calling party 1 SS C [Seenote 3

Notification indicator 6 2 SS [®)

Proprietary 3 - o]

NOTE 1: This indication shall be used to indicate direct call set-up to a dispatcher.

NOTE 2: The value of the call priority information element may change due to call amalgamation.

NOTE 3: Conditional on the value of the "Calling party information present" information element.

NOTE 4: In the case of an external incoming call, the calling party SSI and the calling party extension shall be
those of the incoming gateway SwMI.

NOTE 5: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the
external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

NOTE 6: Conditional on the information element "External subscriber number digits" > 0. Where present the
number of digits is equal to N, the value of the information element "External subscriber number length".

NOTE 7: Conditional on the information element "External subscriber number digits" > 0.

NOTE 8: Security level required by the CSwMI.

Upon reception of this TETRA PDU the originating SwMI shall connect the calling user(s) (D_CONNECT PDU sent
over the air interface). The originating SwMI's status shall then change from an originating SwMI to a participating
SwMI and the called user(s) shall be connected to the group call (aD-SETUP PDU is sent over the air interface).

The participating SwMI(s) shall connect the called user(s) upon reception of this TETRA PDU (aD-SETUP PDU is
sent over the air interface).

When agroup call is connected (1SI-CONNECT sent to the originating and participating SwMI(s)), only the calling
user, identified in the PDU, shall receive transmission permission. If transmission is not granted to the calling user
during call set-up, transmission shall only be granted to another user participating in the group call, upon request for
transmission from that user.

When several group calls are amalgamated, more than one calling user shall exist. Therefore, it shall be up to the
controlling SwMI to decide which calling user shall receive transmission grant, if any.

When two or more calls are amalgamated call ownership is not given to acalling user. The controlling SwMI shall
become the call owner.
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6.3.1.1.3.2 TETRA PDU sent by the controlling SwMI - used for polling

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 FACILITY message
sent by the controlling SwMI shall be as defined in table 30.

Table 30: Contents of TETRA PDU sent in the PSS1 FACILITY message
sent by the controlling SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-POLL USER
Poll request type 1 1 CCAp M
Notification indicator 6 2 SS o]
Proprietary 3 - O

TETRA PDU sent by a participating SwM| - used as a polling response

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 FACILITY message
sent by a participating SwM| shall be as defined in table 31.

Table 31: Contents of TETRA PDU sent in the PSS1 FACILITY message
sent by a participating SwMI

Information element Length | Type [ Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-POLL RESPONSE
Poll request type 1 1 CCAp M
Poll response number 6 CCAp C [See note
Poll response percentage 6 CCAp C [See note
Notification indicator 6 2 SS o]
Poll response addresses 3 CCAp o]
Proprietary 3 - O
NOTE: Conditional on the chosen value of the information element poll request type.

6.3.1.1.3.3 TETRA PDU sent by the controlling SwMI - used to send call information

When the controlling SwMI wishes to inform participating SwMI(s) (and the originating SwMI if it exist) of changed or
updated group call information, the PSS1 FACILITY message shall be sent containing a TETRA PDU. The contents
and the encoding of this TETRA PDU shall be as defined in table 32.

The ISI-INFO PDU may be sent to a delaying SwMI when the CSwMI connectsthe call. A delaying SwMI is one that
has been sent an ISI-SETUP-INITIATE PDU by the CSwMI, which responded with an ISI-DELAY PDU but has not
yet sent an | SI-SETUP-ACKNOWLEDGE PDU. In this case, the only optional part of the PDU present will be the "call
status' field, which will be encoded as " Call connected”. The receiving SwMI may choose to expedite the return of its
ISI-SETUP-ACKNOWLEDGE PDU so that it may be connected into the call.
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Table 32: Contents of TETRA PDU sent in the PSS1 FACILITY message
used to send call information

Information element Length | Type | Owner | C/O/M Remark
PDU type 6 1 CCAp M |ISI-INFO
ISI-INFO type 3 1 CCAp M |[From CSwMI, updated group information
Reset call time-out timer (T310) 1 1 CCAp M
Call time-out 4 2 CCAp o]
Basic service information 8 2 CCAp ®)
Call status 3 2 CCAp ©)
Call ownership 1 2 CCAp o]
Poll result identifier 1 2 CCAp O |[Seenotel
Poll response percentage 6 CCAp C [Seenote 2
Poll response number 6 CCAp C [Seenote 2
Group information 2 2 CCAp o]
Critical connected party SSI 24 CCAp C [Seenote 3
Critical connected party extension 24 CCAp C |Seenote 3
Notification indicator 6 2 SS ©)
DTMF digits 3 CCAp (@)
Proprietary 3 - o]

party".

NOTE 1: Shall be valid for acknowledge group calls only. For other types of calls it shall be set to 0.
NOTE 2: Depending on the value of poll result identifier.
NOTE 3: Conditional on the information element Group information is set to value "Call not established to critical

6.3.1.1.34 TETRA PDU sent by a participating SwMI - used to send call information

When a participating SwMI wishes to inform the controlling SwMI of changed call identifier or DTMF digits, the PSS1
FACILITY message shall be sent containing the TETRA PDU below. The contents and the encoding of this TETRA

PDU shall be as defined in table 33.

Table 33: Contents of TETRA PDU sent in the PSS1 FACILITY message
used to send call information

Information element Length | Type [ Owner [ C/O/M Remark
PDU type 6 1 CCAp M |ISI-INFO
ISI-INFO type 3 1 CCAp M [From PSwMI
Resource allocation 1 1 ANF O [See note
Notification indicator 6 2 SS (@)
DTMF digits 3 CCAp (@)
Proprietary 3 - O

NOTE:  Used during call restoration to indicate a change in resource allocation.
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6.3.1.1.35 TETRA PDU sent by the originating or a participating SwMI - used to request
transmission permission

To request transmission permission an |SI-TX DEMAND PDU shall be sent to the controlling SwMI. This PDU shall
be sent in aPSS1 FACILITY message. The contents and the encoding of which shall be as defined in table 34.

TheISI-TX DEMAND PDU is sent from a PSwMI to the CSwMI, once the call isin its maintenance phase. It isan
indication that the party recorded in the PDU wishes to speak.

Table 34: Contents of TETRA PDU sent in a PSS1 FACILITY message
to request transmission grant

Information element Length | Type [ Owner | C/O/M Remark

PDU Type 6 1 ANF M |ISI-TX DEMAND

TX demand priority 2 1 ANF M

Encryption control 1 1 ANF M

SS-CLIR invoked for requesting party 1 1 SS M

Requesting party SSI 24 1 ANF M  |See note 2

Requesting party extension 24 1 ANF M |See note 2

Requesting external subscriber 5 1 CCAp M |See note 3

number length

Requesting external subscriber variable CCAp C [Seenote 4

number digits

Requesting external subscriber 9 CCAp C [Seenote5

number parameter

Notification indicator 6 2 SS [©)

Proprietary 3 - O

NOTE 1: Void.

NOTE 2: If transmission is granted to an external user then this information element's 24 bits shall be set to 0 or to
the gateway address.

NOTE 3: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the
external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

NOTE 4: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 3), i.e. this information element shall be conditional on the value of N.

NOTE 5: This information element shall be present only when the external subscriber number length value N is not
00000,,.

6.3.1.1.3.6 Void
Table 35: Void
6.3.1.1.3.7 TETRA PDU sent by the controlling SwMI - used to request reservation of resources

Thefollowing TETRA PDU is sent to SwMI(s) with temporary alocated resources, before transmission is granted to a
user during the call maintenance phase. The SwMI shall upon reception of this PDU reserve the necessary air interface,
mobile and infrastructure resources needed for transmission.

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 FACILITY message
sent by the controlling SwMI shall be as defined in table 36.

Table 36: Contents of TETRA PDU sent in the PSS1 FACILITY message
sent by the controlling SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-RESOURCE
Notification indicator 6 2 SS o]
Proprietary 3 - o]
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6.3.1.1.3.8 TETRA PDU sent by a participating SwMI - used as a resource response
This PDU shall indicate the result of resource reservation in a participating SwMI.

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 FACILITY message
sent by a participating SwM| shall be as defined in table 37.

Table 37: Contents of TETRA PDU sent in the PSS1 FACILITY message
sent by a participating SwMI

Information element Length | Type [ Owner | C/O/M Remark
PDU Type 6 1 ANF M ISI-RESOURCE RESPONSE
Resource indicator 2 1 ANF M
Notification indicator 6 2 SS [©)
Proprietary 3 - o]
6.3.1.1.3.9 TETRA PDU sent by the originating or a participating SwMI - used to request cease of

transmission

To request cease of transmission, an I1SI-TX CEASED PDU shall be sent to the controlling SwMI. The PDU shall be
sent either to cease an ongoing transmission or to remove a transmission reguest from the transmission queue.

ThelSI-TX CEASED PDU shall be sent in aPSS1 FACILITY message. The contents and the encoding of this PDU
shall be as defined in table 38.

The ISI-TX CEASED PDU may be sent from a PSwMI to the CSwMI. It is used when a party that istalking, stops
talking, or when a previous demand, that has not yet been granted is being removed.

The ISI-TX CEASED PDU may aso be sent from the CSwMI to PSwMIs. In this case, the PDU indicates that the party
recorded in the PDU has ceased to talk.

Table 38: Contents of TETRA PDU sent in a PSS1 FACILITY message
to request cease of transmission

Information element Length | Type [ Owner [ C/O/M Remark
PDU Type 6 1 ANF M ISI-TX CEASED
Transmission ceased 1 1 ANF M [See note 1
Transmission request permission 1 1 ANF M |See note 2
Ceasing party SSI 24 1 ANF M [See note 4
Ceasing party extension 24 1 ANF M  |See note 4
Ceasing external subscriber number 5 1 CCAp M |See note 5
length
Ceasing external subscriber number | variable CCAp C [Seenote 6
digits
Ceasing external subscriber number 9 CCAp C [Seenote7
parameter
Notification indicator 6 2 SS [©)
Proprietary 3 - o]

NOTE 1: Used to indicate cause of TX ceased.

NOTE 2: Shall only be valid when this TETRA PDU has been sent from the controlling SwMI.

NOTE 3: Void.

NOTE 4: If transmission is granted to an external user then this information element's 24 bits shall be set to 0 or to
the gateway address.

NOTE 5: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.
NOTE 6: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 5), i.e. this information element shall be conditional on the value of N.
NOTE 7: This information element shall be present only when the external subscriber number length value N is not
00000,.
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6.3.1.1.3.10 TETRA PDU sent by the controlling SwMI - used to indicate cease of transmission

Indication sent from the controlling SwMI that transmission has been ceased. The PDU shall be sent to indicate that an
ongoing transmission has been ceased. The contents and the encoding of the TETRA PDU giving complementary
information in the PSS1 FACILITY message sent by the controlling SwMI shall be as defined in table 38.

6.3.1.1.3.11 TETRA PDU sent by the controlling SwMI - used to inform grant of transmission

This TETRA PDU is sent from the controlling SwMI when transmission has been granted to arequesting user. The
PDU shall be sent in aPSS1 FACILITY message. The contents and the encoding of which shall be as defined in
table 39.

ThelSI-TX GRANTED PDU is sent from the CSwMI to PSwMIs, during call maintenance. It is used to indicate that:
e  Tak permission has been granted to the party recorded in the PDU.
. Tak permission has been granted to another user, the granted party is recorded in the PDU.
. Tak permission has not been granted to the party recorded in the PDU.

e  Therequest to talk, of the party recorded in the PDU, has been queued.

Table 39: Contents of TETRA PDU sent in a PSS1 FACILITY message
to grant transmission permission

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-TX GRANTED
Transmission grant 2 1 CCAp M
Transmission request permission 1 1 CCAp M
Encryption control 1 1 CCAp M
SS-CLIR invoked for transmitting party 1 1 SS M
Transmitting party SSI 24 1 CCAp M  [See note 1
Transmitting party extension 24 1 CCAp M  [See note 1
Transmitting external subscriber number length 5 1 CCAp M [See note 2
Transmitting external subscriber number digits | variable CCAp C |See note 3
Transmitting external subscriber number 9 CCAp C |See note 4
parameter
Notification indicator 6 2 SS (@)
Proprietary 3 - o]

NOTE 1: If transmission is granted to an external user then this information element's 24 bits shall be set to 0 or to
the gateway address.
NOTE 2: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.
NOTE 3: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 2), i.e. this information element shall be conditional on the value of N.
NOTE 4: This information element shall be present only when the external subscriber number length value N is not
00000,.

The SwMI containing the granted user, shall send an individual addressed D-TX GRANTED PDU over the air interface
to this user, upon reception of an 1SI-TX GRANTED. A group addressed D-TX GRANTED PDU shall be sent to
members of the group call upon reception of the ISI-TX GRANTED.

If transmission is granted to an external user then the Transmitting party information element may contain a dummy
identifier "all zeros' or the actual gateway address.
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6.3.1.1.3.12 TETRA PDU sent by the controlling SwMI - used to inform interruption of transmission

When atransmitting user isto be interrupted, the TETRA PDU ISI-TX INTERRUPT shall be sent to the originating
SwMI and the participating SwWMI(s). The PDU shall be sent in aPSS1 FACILITY message. The contents and the
encoding of which shall be as defined in table 40.

TheISI-TX INTERRUPT PDU isused to indicate that, the party recorded in the PDU, has been allocated permission to
talk. Thisis not the party that currently has talk permission.

Table 40: Contents of TETRA PDU sent in a PSS1 FACILITY message to interrupt transmission

Information element Length | Type | Owner [ C/O/M Remark

PDU Type 6 1 CCAp M |ISI-TX INTERRUPT
Transmission grant 2 1 CCAp M

Transmission request permission 1 1 CCAp M

Encryption control 1 1 CCAp M

SS-CLIR invoked for transmitting party 1 1 SS M

Transmitting party SSI 24 1 CCAp M [Seenote 1
Transmitting party extension 24 1 CCAp M  [See note 1
Transmitting external subscriber number length 5 1 CCAp M  |See note 2
Transmitting external subscriber number digits Variable CCAp C |See note 3
Transmitting external subscriber number parameter 9 CCAp C |Seenote 4
Notification indicator 6 2 SS [©)

Proprietary 3 - O

NOTE 1: If transmission is granted to an external user then this information element's 24 bits shall be set to 0 or to
the gateway address.
NOTE 2: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN, if the calling
party identification is delivered by that external network.
NOTE 3: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 2), i.e. this information element shall be conditional on the value of N.
NOTE 4: This information element shall be present only when the external subscriber number length value N is not
00000,,.

The SwMI containing the user currently transmitting, shall send an individual addressed D-TX INTERRUPT PDU over
the air interface to this user, upon reception of an ISI-TX INTERRUPT. A group addressed D-TX INTERRUPT PDU
should be sent to members of the group call upon reception of the ISI-TX INTERRUPT.

The SwMI containing the granted user, should send an individual addressed D-TX GRANTED PDU over the air
interface to this user, after the group addressed D-TX INTERRUPT PDU has been sent.

6.3.1.1.3.13 TETRA PDU sent by a participating SwMI - used to inform of continuation in an active
group call

When a participating SwMI continues with an active group call that it previously had withdrawn from, the controlling
SwMI shall be informed. It is then up to the CC application of the controlling SwMI to determine if any actions shall be
taken.

This PDU shall be sent in aPSS1 FACILITY message. The contents and the encoding of which shall be as defined in
table 41.

Table 41: Contents of TETRA PDU sent in a PSS1 FACILITY message by a participating SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-TX CONTINUE
Participating SwMI MNI 24 1 CCAp M
Notification indicator 6 2 SS o]
Proprietary 3 - O
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6.3.1.1.3.14 TETRA PDU sent by a participating SwMI - used to inform of withdrawal from an
active group call

When a participating SwMI withdraws from an active group call, the controlling SwMI shall beinformed. It isthen up
to the CC application of the controlling SwMI to determine if any actions shall be taken.

This PDU shall be sent inaPSS1 FACILITY message. The contents and the encoding of which shall be as defined in
table 42.

Table 42: Contents of TETRA PDU sent in a PSS1 FACILITY message by a participating SwMI

Information element Length | Type [ Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-TX WAIT
Participating SwMI MNI 24 1 CCAp M
Notification indicator 6 2 SS [©)
Proprietary 3 - O
6.3.1.1.4 TETRA PDU giving complementary information in the PSS1 DISCONNECT or
PSS1 FACILITY message
6.3.1.1.4.1 TETRA PDU sent by the originating SwMI - used as a call set-up reject

When an ISI-SETUP INITIATE cannot be accepted by the originating SwMI, the PSS1 DISCONNECT message shall
be returned to the controlling SwMI with the following TETRA PDU. The contents and the encoding of this TETRA
PDU shall be as defined in table 43.

Table 43: Contents of TETRA PDU sent in the PSS1 DISCONNECT message
sent by the originating SwMI

Information element Length | Type [ Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-REJECT
Reject cause 6 1 CCAp M
Notification indicator 6 2 SS [©)
Proprietary 3 - o]
6.3.1.1.4.2 TETRA PDU sent by the originating SwMI or a participating SwMI - used to disconnect
from the call

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 DISCONNECT or
PSS1 Facility message sent by the originating SwWMI or a participating SwMI shall be as defined in table 44.

The ISI-DISCONNECT PDU is sent to the CSwMI by PIOSwMIs. It may be sent when a calling party disconnects, or
when a SwMI wishes to withdraw from the call. The only mandatory use of the PDU is during call setup when an
OSwMI changesinto a PSWMI, because its entire set of calling parties no longer wish to be in the call.

If the ISI-DISCONNECT PDU issent in a PSS1 Facility PDU the CSwMI determinesif the sending SwMI shall be
removed from call, in which case it will send | SI-RELEASE PDU to the SwMI. The CSwMI could, alternatively,
decide to terminate the call at all SwMIs. If it chooses this course of action, an |SI-RELEASE PDU is sent to all
SwMIs. It could take no action, in which case no PDUs are sent. If the ISI-DISCONNECT PDU is sent in a PSS1
Disconnect message then the sending SwMI is out of the call and is sent an ISI-RELEASE PDU by the CSwMI. The
CSwMI shall determineif the remainder of the call can continue or not. If it continues no, PDUs are sent, if it isto be
terminated I1SI-RELEASE PDU is sent to all remaining SwMIsin the call.
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Table 44: Contents of TETRA PDU sent in the PSS1 DISCONNECT or PSS1 FACILITY message
sent by the originating SwMI or a participating SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-DISCONNECT
Call owner request 1 1 CCAp M  |See note
Disconnect cause 6 1 CCAp M
Notification indicator 6 2 SS (@)
Proprietary 3 - O

NOTE: This field is to be interpreted as follows: If it is set to "call owner has not requested disconnect" it means
that there are still other calling parties at the sending SwMI. If the field's value is set to "Call owner
requested disconnect” it means that there are no other calling parties at the sending SwMI.

6.3.1.1.5 TETRA PDU giving complementary information in the PSS1 DISCONNECT,
PSS1 FACILITY or PSS1 RELEASE message

It should be noted that if supplementary service information isto be exchanged during call disconnection, the following
PDU shall be sent in aPSS1 FACILITY information element. Once the supplementary service information sequence is
complete, the PSS1 RELEASE message shall be sent in response to the PSS1 DISCONNECT message.

6.3.1.1.5.1 TETRA PDU sent by the controlling SwMI - used for releasing the call

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 DISCONNECT,
PSS1 RELEASE or PSS1 FACILITY message sent by the controlling SwMI shall be as defined in table 45.

The ISI-RELEASE PDU is sent from the CSwMI. There are two different uses of the | SI-RELEASE PDU.

Thefirst use is when the "disconnect type" field is set to "delay group call setup” and is always sent in an underlying
PSS1 Facility message. Thisis used when the CSwMI has decided to delay the set up of the call. The CSwMI may
choose to delay the set up of the call when it does not have the conditions it needs to connect the call. The
ISI-RELEASE PDU (delay group call setup) can only be sent to a SwMI that has returned an
ISI-SETUP-ACKNOWLEDGE PDU to the CSWMI. A SwMI that receives an |SI-RELEASE PDU (delay group call
setup) can use the knowledge of the delay of the call asit chooses. For example, the SwMI may decide to release any
resourcesit has already reserved so that the call could be connected, or it may choose to do nothing.

The second use of an | SI-RELEASE PDU is when the "disconnect type" is set to a value other that "delay group call
setup”. In this case, the ISI PDU is sent in an underlying PSS1 Disconnect or PSS1 Release message. Usesin this sense
are asfollows:

The ISI-RELEASE PDU is used as aresponse to an 1SI-DISCONNECT PDU, however it is not always the case that
every ISI-DISCONNECT PDU isresponded to with an | SI-RELEASE PDU. See the definition of the
ISI-DISCONNECT PDU for further details.

The ISI-RELEASE PDU can be sent, unilaterally, by the CSwMI to any SwMI that it wants to remove from the call.

NOTE: Inthe case wherethe ISI-RELEASE PDU is sent in an underlying PSS1 Release message, thereisahigh
probability that the | SI-RELEASE PDU will not be received at itsintended destination. Thisis because
the PSS1 Release message does not have end-to-end significance. This only happens when the CSwMI
receives an 1SI-DISCONNECT PDU in a PSS1 Disconnect message. Since the leg of the group call is
clearing, and the ISI-RELEASE PDU carries no information of value (the "disconnect cause" camein the
original 1SI-DISCONNECT PDU), the loss of the ISI-RELEASE PDU is considered acceptable. The
sending CSWMI may choose not to send any ISl PDU, and only send the PSS1 Release message, when an
ISI-RELEASE PDU would be sent in a PSS1 Release message.
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Table 45: Contents of TETRA PDU sent in the PSS1 DISCONNECT, PSS1 FACILITY
or PSS1 RELEASE message sent by the controlling SwMI

Information element Length | Type [ Owner [ C/O/M Remark
PDU Type 6 1 CCAp M |ISI-RELEASE
Disconnect type 2 1 CCAp M
Disconnect cause 6 CCAp C |See note
Notification indicator 6 2 SS (@)
Proprietary 3 - O

NOTE: This information element shall be present only when the value of the information element "Disconnect
type" is other than "delay group call set-up".

6.3.1.1.6 TETRA PDU giving complementary information in the PSS1 DISCONNECT or
PSS1 RELEASE COMPLETE message

A PSS1 RELEASE COMPLETE message shall be sent to the controlling SwMI when no PSS1 message previously has
been sent in response to the PSS1 SETUP message. Otherwise a PSS1 DISCONNECT message is sent.

6.3.1.1.6.0 General

6.3.1.1.6.1 TETRA PDU sent by the group home SwMI or the linking controlling SwMI - used to
re-route the call

The contents and the encoding of the TETRA PDU giving complementary information in the PSS1 DISCONNECT or
PSS1 RELEASE COMPLETE message sent by the group home SwMI or the linking controlling SwMI shall be as
defined in table 46.

Table 46: Contents of TETRA PDU sent in the PSS1 DISCONNECT or PSS1 RELEASE COMPLETE
message sent by the group home SwMI or the linking controlling SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-REROUTE
Forwarded-to group address SSI 24 1 CCAp M
Group/Linking home SwMI MNI 24 1 ANF M
Notification indicator 6 2 SS O
Proprietary 3 - O
6.3.1.1.6.2 TETRA PDU sent by the group home SwMI or the linking controlling SwMI - used to

reject a forward set-up

When aforward group call request is rejected by either the group home SwMI or the linking controlling SwMI, the
PSS1 DISCONNECT or PSS1 RELEASE COMPLETE message shall include the following TETRA PDU. The
contents and the encoding of this TETRA PDU shall be as defined in table 47.

Table 47: Contents of TETRA PDU sent in the PSS1 DISCONNECT or PSS1 RELEASE COMPLETE
message sent by the group home SwMI or the linking controlling SwMI

Information element Length | Type [ Owner | C/O/M Remark
PDU Type 6 1 CCAp M |ISI-REJECT
Reject cause 6 1 CCAp M
Notification indicator 6 2 SS [®)
Proprietary 3 - o]

The group home SwMI or the linking controlling SwMI shall, according to clause 10.2.2 of ISO/IEC 11572 [11], send a
PSS1 RELEASE COMPLETE message, instead of a PSS1 DISCONNECT message, when no prior PSS1 message has
been sent by the SWMI.
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6.3.1.1.6.3 TETRA PDU sent by a participating SwMI - used as a call set-up reject

When an ISI-SETUP INITIATE PDU cannot be accepted by a participating SwMI, the PSS1 DISCONNECT or PSS1
RELEASE COMPLETE message shall be returned to the controlling SwMI with the following TETRA PDU. The
contents and the encoding of this TETRA PDU shall be as defined in table 48.

Table 48: Contents of TETRA PDU sent in the PSS1 DISCONNECT or PSS1 RELEASE COMPLETE
message sent by a participating SwMI

Information element Length | Type | Owner | C/O/M Remark
PDU Type 6 1 CCAp M [ISI-REJECT
Reject cause 6 1 CCAp M
Notification indicator 6 2 SS (@)
Proprietary 3 - ®)
6.3.1.2 PISN connection oriented, call independent connections
6.3.1.2.1 TETRA PDU sent by the participating SwMI of the migrated user - used to initiate

call restoration

When a member of a group call migrates during the call, a call restoration request will be sent by the migrated user to
the new SwMI. The new SwMI shall inform the controlling SwMI of the call restoration request.

A new ANF-I1SIGC connection shall be established if no call unrelated connection exists to the controlling SwMI. The
participating SwMI shall send a PSS1 SETUP message containing the TETRA PDU below when a new connection is
established and a PSS1 FACILITY message containing the TETRA PDU below when a connection already exists. The
contents and the encoding of which shall be as defined in table 49.

Table 49: Contents of TETRA PDU in call unrelated PSS1 SETUP or
FACILITY message sent in the case of call restoration during migration

Information element Length | Type | Owner [ C/O/M Remark
PDU type 6 1 CCAp M |ISI-CALL RESTORATION
New SwMI MNI 24 1 ANF M [Seenote 1
Previous SwMI MNI 24 1 ANF M
Previous SwMI call identifier 14 1 ANF M
Restoring party address SSI 24 1 CCAp M
Restoring party extension 24 1 CCAp M
SS-CLIR invoked for restoring party 1 1 SS M
Request to transmit/send data 1 1 CCAp M  |See note 2
Group SSI 24 1 CCAp M
Group extension 24 1 CCAp M
Notification indicator 6 2 SS O
DM-MS address 3 CCAp (0]
Proprietary 3 - o
NOTE 1: New participating SwMI for a group call.
NOTE 2: This information element is defined in the standard, ETSI EN 300 392-2 [3].
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6.3.1.2.2 TETRA PDU sent by the controlling SwMI - used to confirm call restoration

To indicate that the new SwMI can perform call restoration towards the migrated user, the controlling SwMI shall send
aPSS1 CONNECT or PSS1 FACILITY message containing the TETRA PDU as defined in table 50.

Table 50: Contents of TETRA PDU in call unrelated PSS1 CONNECT or FACILITY message

Information element Length | Type [ Owner | C/O/M Remark

PDU type 6 1 CCAp M |ISI-CALL RESTORATION ACK

Previous SwMI call identifier 14 1 CCAp M [See note 1

Restoring party address SSI 24 1 CCAp M

Restoring party extension 24 1 CCAp M

Temporary group member indication 1 1 CCAp M |See note 3

Transmission grant 2 1 CCAp M

Transmission request permission 1 1 CCAp M

Temporary group basic migration variable CCAp C |Seenote 4

profile

SS migration profile variable SS C [Seenote 5

Notification indicator 6 2 SS (@)

DM-MS address 3 CCAp [®)

Proprietary 3 - ©)

NOTE 1: Previous SwMI call identifier is the call ID received from the MS in the U-RESTORE.

NOTE 2: Void.

NOTE 3: This information element indicates if the restoring user is a temporary group member.

NOTE 4: Depending on the value of ‘temporary group member indication. The profile is a group profile that is only
valid for the duration of the group call. The profile shall reflect the restored call.

NOTE 5: Depending on the value of ‘temporary group member indication. The contents of S-ISI-PROFILE shall be
defined, if applicable, for the supplementary service in each supplementary service sub-part of
EN/ETS 300 392-12 [9] when valid at this point in the call.

6.3.1.2.3 TETRA PDU sent by the controlling SwMI - used to reject call restoration

Toindicate that the new SwM| shall reject the call restoration from the migrated user, the controlling SwMI shall send a
PSS1 CONNECT or PSS1 FACILITY message containing the TETRA PDU as defined in table 51.

Table 51: Contents of TETRA PDU in call unrelated PSS1 CONNECT or FACILITY message

Information element Length | Type [ Owner | C/O/M Remark
PDU type 6 1 CCAp M  |ISI-CALL RESTORATION NACK
Previous SwMI call identifier 14 1 CCAp M |See note
Fail Cause 3 1 CCAp M
Restoring party address SSI 24 1 CCAp M
Restoring party extension 24 1 CCAp M
Notification indicator 6 2 SS [©)
Proprietary 3 - ®)
NOTE:  Previous SwMI call identifier is the call ID received from the MS in the U-RESTORE.

6.3.2 TETRA PDU information element coding

6.3.2.0 General

The mgjority of information elementsincluded in the TETRA PDU definitionsin clause 6.3.1 are equal to those defined
for the air interface PDUs - see clause 14.8 of ETSI EN 300 392-2 [3] for these definitions. However, afew ISl specific
information elements have been included.

NOTE: A given PDU information element already defined for the air interface may or may not take al its
possible values when used in ISI TETRA PDUs.
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6.3.2.1 Additional information to existing information element at the ISl

6.3.2.1.1 Call status
An extravalue is defined above that defined in clause 14.8.13 EN 300 392-2 [3] for the exclusive use of ANF-ISIGC.

An ISI-INFO is sent by the CSwMI to any SwMI that is still delaying when the call connects. The CSwMI indicates
"call_connected" to these SwMIs.

Table 51a: Call status, information element

Information element Length Value Remark
Call status 3 000, [Callis progressing

001, [Callis queued

010, |Requested subscriber is paged
011, |Call Continue

100, |[Hang time expired

101, [Call connected, note

110, |Reserved

111, |Reserved

NOTE: Only used for ANF-ISIGC by a CSwMI that has connected the call, and needs to inform delaying SwMIs
of this fact.

6.3.2.1.1a Call time-out, set-up phase

As opposed to the definition for the air interface protocol (clause 14.8.17 of ETSI EN 300 392-2 [3]) thisinformation
element is not be used to set the call time-out timer, for the set-up phase at the air interface of the calling user (T302). It
issimply used to inform the originating SwM1 of the call set-up time used by the controlling SwMI during the set-up
phase.

NOTE 1: Itisup tothe originating SwMI to decide if the relevant timer in the M S should be equivalent to or
greater than the received value.

NOTE 2: Refer to an alternative the Setup response time-out information element defined in clause 6.3.2.2.26a.

The coding of thisinformation element, is the same as defined in clause 14.8.17 of ETSI EN 300 392-2 [3]. However,
no predefined value is used (i.e. the value 000, is reserved). The coding shall be as defined in table 52.

Table 52: Call time-out, set-up phase information element contents

Information element Length Value Remark
Call time-out, set-up phase 3 000, |[Reserved
001, |(1s
010, (2s
011, |5s
100, |10s
101, |20s
110, |30s
111, |60s
6.3.2.1.2 Call time-out

Thisinformation element is also only used to inform the originating and participating SwMI(s) of the call length time
used by the controlling SwMI during the maintenance phase of the call.

NOTE: Itisup totheoriginating and participating SwMI(s) to decide if the relevant timer in the MS should be
equivalent to or greater than the received value.
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The coding of thisinformation element, shall be as defined in clause 14.8.16 of ETSI EN 300 392-2 [3].

6.3.2.1.3 Disconnect cause information element

The purpose of the disconnection cause information element isto inform either the participating SwMI(s) or the
controlling SwMI of the reason for the release/disconnection. This information element shall be coded as defined in

table 53.

Table 53: Disconnect cause information element contents

Information element Length

Value

Remark

Disconnect cause 6

OXXXXX,

Air Interface disconnect causes

000000,

Refer to ETSI EN 300 392-2 [3], see note

etc.

etc.

011111,

Refer to ETSI EN 300 392-2 [3], see note

IXXXXX,

ISI specific disconnection causes

100000,

Reserved for ANF-ISIIC, see ETSI EN 300 392-3-2 [5],
clause 6.3.2.1.4

etc.

etc.

101111,

Reserved for ANF-ISIIC, see ETSI EN 300 392-3-2 [5] ,
clause 6.3.2.1.4

110000,

Call not established to critical user

110001,

Call could not be restored to call owner

110010,

No resources for group call

110011,

No participants

110100,

Unknown group identity

110101,

Expiry of timer

110110,

Reserved for other ANF-ISIGC disconnection causes

etc.

etc.

111110,

Reserved for other ANF-ISIGC disconnection causes

111111,

Reserved

(XXXXX,).

NOTE:  All values OXXXXX, shall be as defined in clause 14.8.18 of ETSI EN 300 392-2 [3] for the same values

NOTE: 6 bitsare used for encoding the disconnect cause information element. Thisis one more bit than what is
used at the air interface for the disconnect cause information element. The binary val ues 000000, to

011111, have remained unchanged while the values from 100000, to 111110, will be used as ISl specific

definitions.

6.3.2.1.4 Temporary group basic migration profile

The temporary group basic migration profileis defined in ETSI EN 300 392-3-5 [6]. The profile shall reflect the actual
call being connected. The profile status shall indicate that thisis atemporary profile only to be used for the duration of
the call. The profile shall only be valid for the temporary group member.
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6.3.2.1.5 PDU type

The purpose of the PDU type information element isto identify the type of TETRA PDU sent over the ISl in a PSS1
message. Thisinformation element shall be coded as defined in table 54.

NOTE 1: A PDU type value exist for each TETRA PDU, even though only one TETRA PDU will be sent in the
given PSS1 (basic call) message.

Table 54: PDU type information element contents

Information element Length Value Remark
PDU Type 6 000000, |Reserved for ANF-ISIIC
etc. |etc.

100000, (Reserved for ANF-ISIIC

100001, (ISI-ORIGINATING SETUP (see table 24)
100010, (ISI-SETUP INITIATE (see table 25)
100011, (ISI-SETUP ACKNOWLEDGE (see table 27)
100100, [ISI-CONNECT (see table 29)

100101, (ISI-INFO (see tables 26, 32 and 33)
100110, (ISI-REROUTE (see table 46)

100111, (ISI-DELAY (see table 28)

101000, (ISI-POLL USER (see table 30)

101001, (ISI-POLL RESPONSE (see table 31)
101010, (ISI-REJECT (see tables 43, 47 and 48)
101011, (ISI-DISCONNECT (see table 44)

101100, (SI-RELEASE (see table 45)

101101, (ISI-CALL RESTORATION (see table 49)
101110, (ISI-CALL RESTORATION ACK (see table 50)
101111, (ISI-CALL RESTORATION NACK (see table 51)
110000, (ISI-TX DEMAND (see table 34)

110001, (Reserved

110010, (ISI-TX GRANTED (see table 39)

110011, (ISI-TX INTERRUPT (see table 40)

110100, (ISI-TX CEASED (see table 38)

110101, (ISI-RESOURCE (see table 36)

110110, (ISI-RESOURCE RESPONSE (see table 37)
110111, (ISI-TX WAIT (see table 42)

111000, (ISI-TX CONTINUE (see table 41)

111001, (Reserved

etc. |etc.
111111, (Reserved

NOTE 2: 6 bitsare used for encoding the PDU type information element. Thisis one more bit than what is used at
the air interface for the PDU type information element. The PDU types having the binary values 000000,

to 011111, correspond to the values of the downlink PDUs defined in clause 14.8.28 of ETSI
EN 300 392-2 [3] while the binary values from 100000, to 111111, are used as ISl specific definitions.

6.3.2.1.6 SS-migration profile

The SS-migration profile isdefined in ETSI EN 300 392-3-5 [6]. The profile shall reflect the actual call being
connected. The profile status shall indicate that thisis atemporary profile only to be used for the duration of the call.
The profile shall only be valid for the temporary group member.
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6.3.2.2 New information elements used at the ISl

6.3.2.2.1 Call amalgamation

Call amalgamation information element shall be encoded as defined in table 54a.

Table 54a: Call amalgamation, information element

Information element Length Value Remark
Call amalgamation 1 0 Call has not been amalgamated
1 Call has been amalgamated
6.3.2.2.1a Call resource time-out

Thisinformation element is used to inform the controlling SwMI of the call resource time-out timer. This timer shall
indicate the period of time the participating/originating SwM| shall hold resources reserved within the SwMI.

The coding of thisinformation element, shall be as defined in table 55.

Table 55: Call resource time-out information element contents

Information element Length Value Remark
Call connect time-out 3 000, |Reserved
001, |5s
010, |10s
011, |15s
100, |20s
101, |25s
110, |30s
111, |Reserved

6.3.2.2.2 Call diverted to dispatcher
Thisinformation element shall be coded as defined in table 56.

Table 56: Call diverted to dispatcher information element contents

Information element Length Value Remark
Call diverted to dispatcher 1 0 Call not diverted to a dispatcher
1 Call diverted to a dispatcher
6.3.2.2.3 Call owner request

Thisinformation element shall be coded as defined in table 57.

Table 57: Call owner request information element contents

Information element Length Value Remark
Call owner request 1 0 Call owner has not requested disconnect
1 Call owner requested disconnect
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6.3.2.2.4 Calling group identifier
Thisinformation element shall be coded as defined in table 57a.

Table 57a: Calling group identifier information element contents

Information element Length Value Remark

Calling group identifier 1 0 Calling group GTSI not present

1 Calling group GTSI present

6.3.2.2.4a Calling party information present

Thisinformation element shall be coded as defined in table 57b.

Table 57b: Calling party information present information element contents

Information element Length Value Remark
Calling party information present 1 0 Calling party information is not present
1 Calling party information is present
6.3.2.2.5 Connected party SSI and extension

The coding of these information elements shall be the same as defined in clauses 14.8.11 and 14.8.10 of ETSI
EN 300 392-2 [3]. The information element shall alwaysidentify a group of subscriber (TETRA group identity).

6.3.2.2.6 Controlling/originating/participating SwMI MNI
Thisinformation element shall be coded as defined in table 58.

Table 58: Controlling/group home/linking home/originating/participating SwMI MNI
information element contents

Information element Length Value Remark
Country Code 10 See ETSI EN 300 392-1 [2], clause 7
Network Code 14 See ETSI EN 300 392-1 [2], clause 7
6.3.2.2.7 Critical connected party/requesting party/restoring party/transmitting party SSI

and extension

The coding of these information elements shall be the same as defined in clauses 14.8.11 and 14.8.10 of ETSI
EN 300 392-2 [3]. The information element shall always identify an individual subscriber.

6.3.2.2.8 Critical user list
Thisinformation element shall be coded as defined in table 59.

Table 59: Critical user list element contents

Information element Length | Type | Owner | C/O/M Remark
Critical connected party SSI 24 1 CCAp M |See clause 6.3.2.2.7 for definition
Critical connected party extension 24 1 CCAp M [See clause 6.3.2.2.7 for definition
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6.3.2.2.9 Disconnect type

Thisinformation element shall be coded as defined in table 60.

Table 60: Disconnect type information element contents

Information element Length Value Remark
Disconnect type 2 00, [Full disconnection of call

01, [Partial disconnection of call
10, Delay group call set-up
11, |Reserved

6.3.2.2.10 Dispatcher acceptance
Thisinformation element shall be coded as defined in table 61.

Table 61: Dispatcher acceptance information element contents

Information element Length Value Remark
Dispatcher acceptance 1 0 SS-CAD has not been invoked
1 The dispatcher has accepted the call

6.3.2.2.11 External group member identity
Thisinformation element shall be coded as defined in table 62.

Table 62: External group member identity information element contents

Information element Length | Type | Owner | C/O/M Remark
External subscriber number length 5 1 CCAp M  [See table 64 for definition - see note 1
External subscriber number digits variable CCAp C  [See table 63 for definition - see note 2
External subscriber number 9 CCAp C [See table 65 for definition - see note 3
parameter

NOTE 1: Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.
NOTE 2: The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 1), i.e. this information element shall be conditional on the value of N.
NOTE 3: This information element shall be present only when the external subscriber number length value N is not
00000,.

6.3.2.2.12 External subscriber number digits

Theinformation element external subscriber number digitsis a binary string with alength equal to 4 times N, where N
is equal to the value of the information element 'external subscriber number length'. The 'external subscriber number
length' information element shall always precede the "external subscriber number digits' in TETRA PDUs. Thefirst
4 bits of the binary string shall be the coded value of the first digit (or symbol) of the external subscriber number, the
next four bits shall be the coded value of the second digit (or symbol), and so on forth until the Nth digit has been
coded.

Each digit of the external subscriber number shall be coded as defined in ETSI EN 300 392-2 [3], clause 14.8.20.
According to that each digit is coded into its binary value using 4 bits, the "*" sign shall be coded as"1010,", the "#" as
"1011," and the "+" as"1100,", and the remaining binary values "1101,", "1110," and "1111," are reserved. The order
of these digits shall be that in which they would be dialled: the first one would then be entered first, and so on.

Table 63 illustrates this definition.
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Table 63: External subscriber number digits information element contents

Information element Length Value
External subscriber number digits 4 XN [ (XXXX5) (XXXX,) (XXXX,) (XXXX,) etC.

1st digit 2nd digit 3rd digit 4th digit

6.3.2.2.13 External subscriber number length

Thisinformation element shall be coded as defined in table 64.

Table 64: External subscriber number length information element contents

Information element Length Value Remark
External subscriber number length 5 00000, |See note 1

XXXXX, |See note 2
NOTE 1: The presence of the information element "external subscriber number digits" shall be conditional on the
value of this information element being different from O.

NOTE 2: The number of digits in the information element "external subscriber number digits" shall be equal to N,
the decimal number corresponding to the binary value XXXXX,

NOTE: The external subscriber number length is needed according to the PDU encoding rules defined in
clause 14.7 of ETSI EN 300 392-2 [3], for encoding the number digits (the length of which is variable) as
"atype 1 element”.

6.3.2.2.14 External subscriber number parameter

Thisinformation element external subscriber number parameter in the case of interworking shall be encoded as defined
in table 65.

Table 65: External subscriber number parameter information element contents

Information element Length | Type | Owner | C/O/M Remark
Numbering plan identifier 4 1 CCAp M |See table 71 for definition
Type of Number 3 1 ANF M |See table 85 for definition
Screening indicator 2 1 SS M [See table 77 for definition

6.3.2.2.15 Fail Cause

The purpose of the fail cause information element is to inform the new visiting SwMI of the reason for call restoration
failure. Thisinformation element shall be coded as defined in table 66.

Table 66: Fail cause information element contents

Information element Length Value Remark
Fail cause 3 000, |Cause not defined or unknown

001, |Invalid call identifier

010, |Restoring party not allowed to participate in call
011, |Group not attached

100, [Outside of selected area

101, |Reserved

110, |Reserved

111, |Reserved

Thefail causes above map to the air interface as follows.
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Table 67: Fail cause mapping

Fail Cause Disconnect Cause
Cause not defined or unknown Cause not defined or unknown
Invalid call identifier Invalid call identifier
Restoring party not allowed to participate in call SwMI requested disconnect
Group not attached SwMI requested disconnect
Outside of selected area SwMI requested disconnect
6.3.2.2.16 Group attachment indicator

Thisinformation element shall be coded as defined in table 68.

Table 68: Group attachment indicator information element contents

Information element Length Value Remark
Group attachment indicator 1 0 The calling user has attached to the called group
1 The calling user has not attached to the called group

6.3.2.2.16a Group call SwWMI type
Thisinformation element shall be coded as defined in table 68a.

Table 68a: Group call SwMI type, information element contents

Information element Length Value Remark

Group call SwMI type 1 0 From Originating SwMI

1 From Participating SwMI

NOTE 1: An Originating SwMI is a SwMI that has sent in an I1SI-Originating-Setup to the CSwMI, and has not also
sent in an ISI-Disconnect with "call owner request” set to "call owner requested disconnect”. An OSwMI
becomes a PSwMI once an ISI-Connect is received or when it knows that the call has been connected,
even if it has not yet been connected into the call.

NOTE 2: A Participating SwMI is a SwMI that has not sent in an I1SI-Originating-Setup, or one that has send in
ISI-Originating-Setup but has followed it with an 1SI-Disconnect with the "call owner request" set to "call
owner requested disconnect".

NOTE 3: All SwMls that receive an ISI-Connect are from then onwards PSwMis.

NOTE 4: All SwMls that know that the call has connected, even if they have not yet been connected into the call,
are PSwMils.

6.3.2.2.17 Group information

Thisinformation element group information in the case of interworking shall be encoded as defined in table 69.

Table 69: Group information element contents

Information element Length Value Remark
Group information 2 0 Reserved
1 Call not established to critical user
2 Reserved
3 Reserved
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The ISI-INFO type information element is used to assist in the decoding of 1SI-Info PDUs. The present document

contains three such 1SI-Info PDUs, each of which is defined differently. Thisinformation element allows the decoder to

determine what type of 1SI-Info PDU is being decoded. The ISI-INFO type information element shall be coded as

defined in table 69a.

Table 69a: ISI-INFO type, information element

Information element Length Value Remark
ISI-INFO type 3 000, |From CSwMI, to OSwMI only

001, |From CSwMI, updated group information
010, |From PSwMI

011, |Reserved

100, |Reserved

101, |Reserved

110, |Reserved

111, |Reserved

6.3.2.2.17b Linking group identifier

Thisinformation element shall be coded as defined in table 69b.

Table 69b: Linking group identifier information element contents

Information element Length Value Remark
Linking group identifier 1 0 Linking group GTSI not present
1 Linking group GTSI present

6.3.2.2.18

New calling party

This information element shall be coded as defined in table 70.

Table 70: New calling party information element contents

NOTE 2:

NOTE 3:

NOTE 4:

00000,

those of the incoming gateway SwMI.
Shall be equal to 00000, in the case of inter-TETRA calls, and to N, N being the number of digits of the

external calling party number in the case of an external incoming call from PSTN/ISDN/PISN if the calling
party identification is delivered by that external network.

The number of digits included in this information element shall be equal to N, the value of the external
subscriber number length (see note 2), i.e. this information element shall be conditional on the value of N.
This information element shall be present only when the external subscriber number length value N is not

Information element Length | Type [ Owner [ C/O/M Remark
Calling party SSI 24 1 CCAp M  |Seenote 1
Calling party extension 24 1 CCAp M [See note 1
External subscriber number length 5 1 CCAp M  [See table 64 for definition - see note 2
External subscriber number digits variable CCAp C _ [See table 63 for definition - see note 3
External subscriber number 12 CCAp C |See table 65 for definition - see note 4
parameters
NOTE 1: In the case of an external incoming call, the calling party SSI and the calling party extension shall be
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Thisinformation element shall be coded as defined in table 71.

Table 71: Numbering plan identifier information element contents

Information element Length Value Remark
Numbering plan identification 4 0000, Unknown
0001, |[PSTN/ISDN/GSM (see note 1)
0010, [Reserved
0011, |Data Numbering Plan (see note 2)
0100, [Reserved (Telex)
0101, [Reserved
etc. etc.
0111, [Reserved
1000, |National standard numbering plan
1001, |Private numbering plan
1010, |Reserved for extension
etc. etc.
1111, |Reserved for extension

NOTE 1: See Recommendation ITU-T E.164 [i.8].
NOTE 2: See Recommendation ITU-T X.121 [i.9].

6.3.2.2.20 Poll request type

Thisinformation element shall be coded as defined in table 72.

Table 72: Poll request type information element contents

Information element Length Value Remark
Poll request type 1 0 Poll response nhumber wanted
1 Poll response percentage wanted
6.3.2.2.21 Poll result identifier

Thisinformation element shall be coded as defined in table 73.

Table 73: Poll result identifier information element contents

Information element Length Value Remark
Poll result identifier 1 0 Poll response number given
1 Poll response percentage given
6.3.2.2.22 Reject cause information element

The purpose of the reject cause information element isto inform either the originating SwMI or the controlling SwMI of
the reason for rejection. This information element shall be coded as defined in table 74.

ETSI



161 ETSI EN 300 392-3-3V1.4.1 (2017-12)

Table 74: Reject cause information element contents

Information element Length Value Remark

Reject cause 6 OXXXXX, |Air Interface disconnect causes
000000, |Refer to ETSI EN 300 392-2 [3], see note

etc. |etc.
011111, |Refer to ETSI EN 300 392-2 [3], see note

IXXXXX, |ISI specific reject causes
100000, (Reserved

etc. |etc.
101111, [Reserved

110000, (Reserved
110001, (Reserved

110010, [No resources for group call

110011, (No participants
110100, [Unknown group identity

110101, (Reserved
110110, (Reserved
110111, (Reserved

111000, (No resources for calling party or calling party
disconnected
111001, [(Reserved

111010, (Reserved
111011, (Call rejected by the originating/participating SwMI
111100, (Reserved
111101, [Reserved
111110, (Reserved

111111, [Reserved (extension)

NOTE:  All values 0XXXXX, shall be as defined in clause 14.8.18 of ETSI EN 300 392-2 [3] for the same values
(XXXXX,).
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6.3.2.2.23 Resource allocation

Thisinformation element shall be coded as defined in table 75.

Table 75: Resource allocation information element contents

Information element Length Value Remark

Resource allocation 1 0 Permanently allocated resources

1 Temporary allocated resources

6.3.2.2.24 Resource indicator

Thisinformation element shall be coded as defined in table 76.

Table 76: Resource indicator information element contents

Information element Length Value Remark
Resource indicator 2 0 Resources are reserved
1 Resources could not be reserved
2 Resources could not be reserved, delay requested
3 Reserved
6.3.2.2.25 Screening indicator

Thisinformation element shall be coded as defined in table 77.

Table 77: Screening indicator information element contents

Information element Length Value Remarks
Screening indicator 2 00, User provided, not screened
01, User provided, verified and passed
10, User provided, verified and failed
11, Network provided

6.3.2.2.26 Security level at air interface/Security level used in other network

Thisinformation element shall be coded as defined in table 78. The security classes shall be as defined clause 6.2 of

ETSI EN 300 392-7 [7].

Table 78: Security level information element contents

Information element Length Value Remark

Security level (..) 2 00, [Class1

01, [Class 2: SCK Mode

10, |Class 3: DCK Mode

11, |Reserved

6.3.2.2.26a Setup response time-out

The Setup response time-out information element shall be coded as defined in table 78a.
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Table 78a: Setup response time-out information element contents

Information element

Length Value

Remark

Setup response time-out

4 0000,

Reserved

0001,

ls

0010,

2s

0011,

3s

0100,

4s

0101,

5s

0110,

6s

0111,

7s

1000,

8s

1001,

9s

1010,

10s

1011,

11s

1100,

12s

1101,

13s

1110,

14s

1111,

15s

6.3.2.2.27 Set-up type

Thisinformation element shall be coded as defined in table 79.

Table 79: Set-up type information element contents

Information element Length Value Remark
Set-up type 2 0 Complete set-up of group call
1 Partial set-up of group call
6.3.2.2.28 Speech service chosen/requested/used

Thisinformation element shall be coded as defined in table 80.

Table 80: Speech service chosen/requested/used information element contents

Information element Length Value Remark
Speech service chosen/ requested/used 3 000, |CODEC defined in ETSI EN 300 395-2 [10]
xx1l, [Reserved
x10, |Reserved
100, |Reserved
6.3.2.2.29 Speech services supported

Thisinformation element is a bit-map field indicating which TETRA CODEC are supported. The meaning of each hit
setting in this information element shall be as defined in table 81.

NOTE: Thisinformation element is not supported in the first edition of the present document.
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Table 81: Speech services supported information element contents

Information element

Length

Value

Remark

Speech services supported

5

00000, |Reserved

00001, |CODEC defined in ETSI EN 300 395-2 [10] supported

00010, |Reserved

00100,

Reserved

01000,

Reserved

10000, |Reserved

6.3.2.2.30 SS-CLIR invoked for calling/transmitting/restoring/connected party

Thisinformation element shall be coded as defined in table 82.

Table 82: SS-CLIR invoked for calling/transmitting/connected party information element contents

Information element Length Value Remark
SS-CLIR invoked for 1 0 SS-CLIR not invoked for the party
calling/transmitting/connected party 1 SS-CLIR invoked for the party
6.3.2.2.31 Temporary group member indication

Thisinformation element shall be coded as defined in table 83.

Table 83: Temporary group member indication information element contents

Information element Length Value Remark
Temporary group member indication 1 0 The calling, restoring or indicated user is a member of
the group
1 The calling, restoring or indicated user is a temporary
member of the group
6.3.2.2.32 Transmission Ceased

Thisinformation element shall be used to inform participating SwMIs of the reason for transmission cease.

Table 84: Transmission ceased information element contents

Information element

Length | Value

Remark

Transmission ceased

1

0

Cease current transmission

1

Delay transmission request
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6.3.2.2.33 Type of number
Thisinformation element shall be coded as defined in table 85.

Table 85: Type of number information element contents

Information element Length Value Remarks
Type of number, (note) 3 000, Unknown/unknown
001, International number/level 2 regional number

010, National number/level 1 regional number

011, Network specific number/PISN specific number
100, [Abbreviated number/level O regional number
101, Reserved for extension

etc. etc.
111, Reserved for extension
NOTE: This parameter is the meaning of the information element type of number as defined in

ISO/IEC 11571 [14] when the numbering plan identification is the private numbering plan (i.e. binary
value of the information sub-element equal to 1001,).

6.3.3 PSS1 facility information element

The ROSE operation tetral siMessage referred to in clause 6.3 shall be coded in a PSSL facility information elementsin
accordance to ISO/IEC 11582 [13]. The PSSL1 facility information elements shall always include a Network Facility
Extension (NFE).

The destinationEntity and sourceEntity data elements of the Network Facility Extension (NFE) shall contain the value
endPINX. The sourceEntity and destinationEntity data elements of the argument of the ROSE operation tetral siMessage
shall contain the value ANF-1SIGC.

Whenever the ANF-I1SIGC Invoke APDU of the ROSE operation tetralsiMessage isincluded in a PSS1 SETUP
message, the Interpretation APDU shall be included with the value "clearCallIf Anyl nvokePduNotRecognized".

NOTE: According to clause 8.6 of ETS| EN 300 392-3-1 [4], if acalled SwMI does not support inter-TETRA
group calls, i.e. the SwMI does not have an ANF-1SIGC entity, the ROSE entity within this SwMI will
upon reception of a PSS1 SETUP message:

L] reject the ROSE Invoke APDU received; and

" clear the PSS1 call attempt due to the specific value of the Interpretation APDU received together
with the ROSE Invoke APDU.

The Interpretation APDU shall not be included in any other ANF-1SIGC Invoke APDUSs of the ROSE operation
tetral siM essage other than the ANF-1SIGC Invoke APDUS sent in the PSS1 SETUP messages.

In accordance with ETSI EN 300 392-3-1 [4] clause 8.4, the receiving ANF-1SIGC entity in the destination SwMI shall
trigger the sending of areturnError APDU when one or more of the error causes listed in this clause has occurred upon
reception of an Invoke APDU.

When the ROSE entity in the source SwMI receives areturnError APDU or argject APDU, it shall passit on to the call
control application in this SwWMI. The decision taken by this call control application when the destination SwMI has not
aready cleared the call is an implementation matter (e.g. clearing the call or if the Invoke APDU was not essential,
continue the call).
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6.4 ANF-ISIGC state definitions

6.4.1 States at the originating SwMI

6.4.1.1 IDLE
Thisistheinitial state for the originating SwMI ANF-ISIGC entity. In this state FE1 shall:
. upon request from the CC application, fetch and analyse the calling users profile information;

. analyse the destination group identity (GTSI) and evaluate if aninter-TETRA connection needsto be
established for the call set-up request;

. obtain routeing information to the group home SwMI and route the call over aninter-TETRA connection.

From this state FE1 can go to state FORWARD CALL or WAIT CONNECT.

6.4.1.2 FORWARD CALL

Thisisthe state where the originating SwMI ANF-1SIGC entity waits for approval or rejection of the call set-up
request. In this state FE1 should:

. receive information about call status and the call set-up time used by the controlling SwMI and forward this
information to the originating SwM|I CC application.

In this state FE1 shall:

e  either receiveinformation that the call set-up request has been rejected by the group home/controlling SwMI
and forward this information to the originating SwMI CC application; or

. receive set-up information from the controlling SwM|I and forward this information to the originating SwMI
CC application;

. receive information from the originating SwMI CC application that either:
- the call isready for through connect and forward this information to the controlling SwMI; or
- start timer T2 asindicated in clause 6.8;
- the call has been rejected and forward this information to the controlling SwMI; or

- the CC application wishes to delay the call set-up and forward this information to the controlling SwMI
(thisisnot valid for acall set-up initiated by an external user);

. rel ease reserved resources upon expiration of timer T2.
In this state FE1 may:

. receive areguest to re-route the call set-up request from the group home SwM1 to either the linking controlling
SwMI or to a new group home SwMI (when SS-CFU has been invoked).

From this state FE1 can go to state WAIT CONNECT, DELAY ENTRY or IDLE.

6.4.1.3 WAIT CONNECT

Thisisthe state where call set-up has been initiated and the originating SwMI ANF-1SIGC entity is waiting for the call
to be through connected. In this state FE1 shall:

. receive indication that the calling user is to be through connected and forward this information to the
originating SwMI CC application; or

- change status from an originating SwMI to a participating SwMI. The originating shall becomeidle;
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e receiveindication that the call isto be delayed and forward this information to the originating SwMI CC
application;

- receive indication that the originating SwMI CC application has accepted the delay and forward this
information to the controlling SwMI.

In this state FE1 may:

e  receiveindication that this SWMI is being released from the call and forward thisinformation to the
originating SwM|I CC application;

. receive information from the originating SwM1 CC application that the call isto be disconnected in the
originating SwMI and forward this information to the controlling SwMI.

From this state FE1 can go to state IDLE, DELAY GROUP CALL, CALL RELEASE or CALL DISCONNECT.

6.4.1.4 DELAY ENTRY

Thisisthe state used by the originating SwMI ANF-1SIGC entity when the CC application has informed the entity to
delay the call set-up. In this state FE1 shall:

. receive information from the originating SwM1 CC application that the SwMI is now ready for through
connect and forward this information to the controlling SwMI; or

e  receiveindication that this SWMI is being released from the call and forward thisinformation to the
originating SwMI CC application; or

e  receive information from the originating SwM| CC application that the call isto be disconnected in the
originating SwM|I and forward this information to the controlling SwMI.

From this state FE1 can go to state WAIT CONNECT, CALL DISCONNECT or CALL RELEASE.

6.4.1.5 DELAY GROUP CALL

Thisisthe state where the originating SwMI ANF-1SIGC entity has been delayed during call set-up. In this state FE1
shall:

. receive set-up information from the controlling SwM|I and forward this information to the originating SwMI
CC application. The call is no longer delayed; or

- receive information from the originating SwMI CC application that the call is ready for through connect
and forward this information to the controlling SwMI;

- receive information from the originating SwMI CC application that the CC application wishesto delay
the call set-up and forward this information to the controlling SwMI;

e  receiveindication that this SwMI is being released from the call and forward thisinformation to the
originating SwMI CC application; or

. receive information from the originating SwM1 CC application that the call isto be disconnected in the
originating SwMI and forward this information to the controlling SwMI.

From this state FE1 can go to state WAIT CONNECT, CALL RELEASE or CALL DISCONNECT.

6.4.1.6 CALL DISCONNECT

The originating SwMI ANF-ISIGC entity isin this state when the CC application has made arequest to be disconnected
fromthecall. In this state FE1 shall:

. receive indication that this SwMI is being released from the call and forward thisinformation to the
originating SwMI CC application.

From this state FE1 can go to state CALL RELEASE.
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6.4.1.7 CALL RELEASE

Thisisthe state where the call is being released within the originating SwMI. This state may be used to collect call
information, before the call is completely released. In this state FE1 shall:

. wait for confirmation from the originating SwMI CC application that release has been performed;
e complete the release the ANF-I1SIGC (inter-TETRA) connection.

From this state FE1 can go to state IDLE.
6.4.2 States at the controlling SwMI

6.4.2.1 IDLE
Thisistheinitial state for the controlling SWMI ANF-I1SIGC entity. In this state FE2 shall:

. receive arequest for group call set-up from an originating SwMI and forward this information to the
controlling SwMI CC application;

. upon call set-up acceptance from the CC application:
- fetch and analyse the called groups routeing information and evaluate if the group is linked,;

- obtain routeing information to the linking controlling SwM| if thisis not to be the controlling SwMI for
the call;

- inform the originating SwMI that the call set-up request shall be re-routed, due to group linking or call
forwarding unconditionally if this has occurred;

- merge this call request to an already active cal;

- analyse the migration information for the group and evaluate if any inter-TETRA connection needsto be
established for the call set-up;

- obtain routeing information to the participating SwMI(s) and route the call over an inter-TETRA
connection to the originating SwM| and the participating SwMI(s);

. upon call set-up rejection from the CC application inform the originating SwMI that the call cannot be
performed.

In this state FE2 should:
. send call status and call time out information for the set-up phase, to the originating SwMI.

From this state FE2 can go to state GROUP CALL INITIATE.

6.4.2.2 GROUP CALL INITIATE

Thisisthe state used by the controlling SwMI ANF-1SIGC entity when waiting for call set-up responses from the
originating and the participating SwMI(s). The decision to through connect the call, delay the call or release the call is
made in this state. In this state FE2 shall:

. receive call set-up responses from participating SwMI(s) and the originating SwMI and forward this
information to the controlling SwMI CC application;

. when indicated by the CC application, inform the participating SwMI(s) and the originating SwMI of one of
the following:

- the call is now to be through connected;
- the call isto be delayed,;
- the call isto be released in the specified SWMI(s).
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From this state FE2 can go to state DELAY GROUP CALL, ACTIVE or CALL RELEASE.

6.4.2.3 DELAY GROUP CALL

Thisisthe state used when the controlling SwMI CC application has evaluated that the call set-up isto be delayed. In
this state FE2 shall:

. receive delay acceptances from the participating SwMI(s) and the originating SwM|I and forward this
information to the controlling SwMI CC application;

. receive call set-up responses from delaying SwMI(s) and forward this information to the controlling SwMI CC
application:

- upon call set-up acceptance from the CC application, send a call set-up to all delayed SwMI(S);

e informindicated SwMI(s) that the call isto be released when the CC application has indicated that the call
shall be released in the specified SWMI(s).

In this state FE2 may:

. receive arequest from a participating SwMI or the originating SwMI that it wishes to either be release from
the call or it wishes to release the complete call.

From this state FE2 can go to state GROUP CALL INITIATE or CALL RELEASE.

6.4.2.4 ACTIVE

Thisisthe state used by the controlling SwMI ANF-1SIGC entity when the call is through connected and active. In this
state FE2 shall:

e when requested by the controlling SwMI CC application:
- poll participating SWMI(s):
L] convey polling responses from participating SwMI(s) to the controlling SwMI CC application;
- send call information to participating SwMI(s);

- analyse migration information for the active group call and evaluate if a new inter-TETRA connection
needs to be established for call restoration;

- analyse if the migrated user was the last member of the group in the old participating SwMI:
" release the call and the ANF-ISIGC connection from the old participating SwMI;

- release the call and the ANF-1SIGC connection from the old participating SwMI;

- inform SwMI(s) specified by that the CC application that the call isto be released;

. obtain routeing information to the new participating SwMI (SwMIs with newly registered users or merged
users) and route the call set-up information over anew inter-TETRA connection:

- receive call set-up responses from participating SwMI and forward this information to the controlling
SwMI CC application;

- inform the participating SwMI(s) that the call is now to be through connected when indicated by the CC
application;

. receive transmission and cease request from participating SwMI(s) and evaluate this information:
- check for resource availability in participating SwMI(s);
- inform requesting SwMI (s) of transmission grant, interrupted, ceased, queued or rejected;

- inform participating SwWMI(s) of transmission grant, interrupted or ceased,;
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e  receiveinformation concerning withdrawal or continuation from an active group call from participating
SwMI(s) and forward thisinformation to the controlling SwMI CC application.
In this state FE2 may:

. receive indication that a seized ANF-ISIGC entity isto interact with an entity already active for the called
group (the calling user shall be merged into the call);

e  receive arequest from a participating SwMI that it wishesto either be release from the call or it wishesto
release the complete call.

From this state FE2 can go to state CALL RELEASE.
6.4.2.5 Void

6.4.2.6 CALL RELEASE

Thisisthe state where the complete call is being released. This state may be used to collect call information, before the
call iscompletely released. In this state FE2 shall:

. wait for confirmation that the call has been released from participating SwMI(s) and the originating SwMI;
. complete the release of the ANF-ISIGC connections.

From this state FE2 can go to state IDLE.
6.4.3 States at the participating SwMI

6.4.3.1 IDLE
Thisistheinitial state for the participating SwWMI ANF-ISIGC entity. In this state FE3 shall:

. receive set-up information from the controlling SwMI and forward this information to the participating SwMI
CC application;

. receive from the participating SwMI CC application and forward to the controlling SwMI information that:
- the call isready for through connect;
" start timer T2 asindicated in clause 6.8;
- the call has been rejected;
- the CC application wishes to delay the call set-up;
e  release reserved resources upon expiration of timer T2;

e receiveindication from the originating SwMI ANF-1SIGC entity for this call that this entity has changed status
from originating to participating;

. inform the participating SwMI CC application to connect members of the group call using resources reserved
by the originating SwMI ANF-I1SIGC entity.

From this state FE3 can go to state WAIT CONNECT, DELAY ENTRY or ACTIVE.
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WAIT CONNECT

Thisisthe state where call set-up has been initiated and the participating SWMI ANF-1SIGC entity is waiting for the
call to be through connected. In this state FE3 shall:

receive indication that the called user isto be through connected and forward this information to the
participating SwMI CC application; or

receive indication that the call isto be delayed and forward this information to the participating SwMI CC
application; or

receive indication that the participating SwMI CC application has accepted the delay and forward this
information to the controlling SwMI;

receive indication that this SwMI is being released from the call and forward this information to the
participating SwMI CC application; or

receive information from the participating SwMI CC application that the call is to be disconnected in the
participating SwMI and forward this information to the controlling SwMI.

From this state FE3 can go to state ACTIVE, DELAY GROUP CALL, CALL DISCONNECT or CALL RELEASE.

6.4.3.3

DELAY ENTRY

Thisisthe state used by the participating SwWMI ANF-1SIGC entity when the CC application has informed the entity to
delay the call set-up. In this state FE3 shall:

receive information from the participating SwMI CC application that the SwMI is now ready for through
connect and forward thisinformation to the controlling SwMI; or

receive indication that this SwMI is being released from the call and forward this information to the
participating SwMI CC application; or

receive information from the participating SwMI CC application that the call isto be disconnected in the
participating SwMI and forward this information to the controlling SwMI.

From this state FE3 can go to state WAIT CONNECT, CALL DISCONNECT or CALL RELEASE.

6.4.3.4

DELAY GROUP CALL

Thisisthe state where the participating SwMI ANF-1SIGC entity has been delayed during call set-up. In this state FE3

shall:

receive set-up information from the controlling SwMI and forward this information to the participating SwMI
CC application. The call is no longer delayed; or

- receive information from the participating SwMI CC application that the call isready for through
connect and forward this information to the controlling SwMI;

- receive information from the participating SwMI CC application that the CC application wishes to delay
the call set-up and forward this information to the controlling SwMI;

receive indication that this SwMI is being released from the call and forward thisinformation to the
participating SwMI CC application; or

receive information from the participating SwMI CC application that the call isto be disconnected in the
participating SwMI and forward this information to the controlling SwMI.

From this state FE3 can go to state WAIT CONNECT, DELAY ENTRY, CALL RELEASE or CALL DISCONNECT.
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6.4.3.5 ACTIVE

Thisisthe state used by the participating SwMI ANF-1SIGC entity when the call is through connected and active. In
this state FE3 shall:

. when requested by the controlling SwMI:
- poll members of the group call:
L] convey a polling response back to the controlling SwMI;

- check if resources are available for transmission and reserve these resources. Forward this information to
the participating SwMI CC application:

" inform the controlling SwMI of resource reservation when requested by the participating SwMI CC
application;

. receive transmission and cease request from the participating SwMI CC application and inform the controlling
SwMI of transmission and cease request;

. receive transmission grant, interrupted, ceased, queued, delayed or rejected information from the controlling
SwMI and forward this information to the participating SwMI CC application;

e  receive information that the participating SwMI CC application wishesto either withdraw or continue with an
active group call and forward this information to the controlling SwMI;

. receive call information from the controlling SwMI and forward this information to the participating SwMI
CC application;

. receive an indication from the participating SwMI CC application that call restoration shall be performed and
forward this information to the controlling SwMI;

e  receiveindication that this SWMI is being released from the call and forward thisinformation to the
participating SwMI CC application;

e  receive information from the participating SwMI CC application that the call isto be disconnected in the
participating SwMI and forward this information to the controlling SwMI.

From this state FE3 can go to state CALL DISCONNECT or CALL RELEASE.

6.4.3.6 CALL DISCONNECT

The participating SwMI ANF-ISIGC entity isin this state when the CC application has made arequest to be
disconnected from the call. In this state FE3 shall:

. receive indication that this SwMI is being released from the call and forward thisinformation to the
participating SwMI CC application.

From this state FE3 can go to state CALL RELEASE.

6.4.3.7 CALL RELEASE

Thisisthe state where the call is being released within a participating SwMI. This state may be used to collect call
information, before the call is completely released. In this state FE3 shall:

. wait for confirmation from the participating SwMI CC application that rel ease has been performed;
. complete the release of the ANF-ISIGC connection.

From this state FE3 can go to state IDLE.
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6.5 ANF-ISIGC signalling procedures

6.5.0 General

The signalling procedures below specify the conditions under which the SwMI ANF-1SIGC entities send or receive:
e theTETRA IS PDUsdefined in clause 6.3.1; and
o PISN basic call primitives together with some of these TETRA PDUs.

The specific parameters of some of those PISN basic call primitives have been defined in clause 6.2.

To simplify the text below, only the results of those PISN basic call primitives have been specified, e.g. sending of a
PSS1 SETUP or CONNECT message.

NOTE: Fromaforma point of view the SwMI PSS1 protocol control entities are not part of the ANF-1SIGC
entities.

The SDL representation showing the behaviour of an ANF-1SIGC entity at the originating SwMI is shown in
figures A.1to A.4, at the group home/controlling SwMI in figures A.5 to A.10 and at the participating SwMI in
figures A.11to A.13.

6.5.1 Call set-up procedures

6.5.1.1 Forward set-up request and PISN called number sending

A group call shall beinitiated by a primitive sent from the CC application to an ANF-1SIGC entity in the originating
SwMI. The ANF-1SIGC entity shall then send the PSS1 SETUP message as defined in clause 6.2.1.1 including the
ISI-ORIGINATING SETUP PDU defined in table 24.

The procedures defined in 1ISO/IEC 11582 [13] for connection oriented, call related connections shall apply. En bloc
sending method shall be used.

The information element " Group attachment indicator” in the ISI-ORIGINATING SETUP PDU shall be used to
indicate if the calling user is attached to the called group within the originating SwMI. According to the ANF-1S]
Mobility Management standard ETSI EN 300 392-3-5 [6], the group home SwMI does not necessarily have knowledge
of each group attachment made by migrated usersin avisiting SwMI.

6.5.1.2 Group linking

When the group home SwMI does not coincide with the controlling SwMI, then the |SI-ORIGINATING SETUP PDU
sent from the originating SwMI shall be re-routed to the controlling SwMI (linking home SwMI). An ISI-REROUTE
PDU shall be sent from the group home SwMI in a PSS1 RELEASE COMPLETE message or PSS1 DISCONNECT
message as defined in clause 6.2.1.2.1 to the originating SwMI. The controlling SwMI MNI shall beindicated in this
PDU.

When the calling user is not amember of the called group, i.e. the calling user is not attached to the called group, the
information element " Group attachment indicator” shall be set to 1 inthe ISI-ORIGINATING SETUP PDU sent from
the originating SwMI to the linking controlling SwMI.

When groups are linked, the linking controlling SwMI has no knowledge of the individual s belonging to each group that
islinked. Therefore, the originating SwM1 shall inform the linking controlling SwMI whether or not the calling user is
attached to the called group or not.

6.5.1.3 Call request, information channel selection and PISN called number sending

The controlling SwMI shall evaluate whether the calling user shall be allowed to perform a call to the requested group
(received in the ISI-ORIGINATING SETUP) based on whether the calling user is a member of the called group or not,
the calling user's profile information if available and on the group attachment indicator received in the
ISI-ORIGINATING SETUP PDU.
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If the controlling SwMI grants the calling user permission to perform acall to the requested group, group call
establishment shall beinitiated by a primitive sent from the CC application to an ANF-1SIGC entity in the controlling
SwMI. The ANF-ISIGC entity should optionaly first inform the originating SwMI of the call status and call set-up time
used by the controlling SwMI inan ISI-INFO PDU as defined in table 26. This PDU shall be carried in a PSS1
CONNECT message. The ANF-ISIGC entity shall then initiate group call set-up in the participating and the originating
SwMI. A PSS1 SETUP message as defined in clause 6.2.1.3.2 including the ISI-SETUP INITIATE PDU defined in
table 25 shall be sent to the participating SwMI(s). The originating SwMI shall receive the ISI-SETUP INITIATE PDU
inaPSS1 FACILITY or PSS1 CONNECT message.

NOTE 1: Upon receiving the I SI-INFO PDU, the originating SwMI call control application should inform the air
interface CC application of the call status and call set-up time (T302) used in the controlling SwMI.

NOTE 2: If the ISI-INFO PDU is not sent to the originating SwMI, then the ISI-SETUP INITIATE PDU issent in
the PSS1 CONNECT message.

When the calling user is not amember of the called group or the calling user is not attached to the called group in the
originating SwMI and the controlling SwMI has evaluated that this user can participate in the requested group call, the
information element ‘temporary group member indication’ shall be setto 1 inthe ISI-SETUP INITIATE PDU sent to the
originating SwMI. This information element indicates that the calling user shall only have permission to participatein
the call, to the connected group, for the duration of the call. Once the calling user disconnects from the group call or is
released from the call, anew call set-up sequence shall be performed before this user can participate in acall to the
same group.

When it has been evaluated by the controlling SwMI that group profile information is needed for the calling user in the
originating SwMI, the information elements ' temporary group basic migration profile ' and 'SS-migration profile' shall
be sent inthe ISI-SETUP INITIATE PDU sent to the originating SwMI. The profilesinformation sent shall only

contain information needed during the call maintenance phase and shall only be valid for the duration of the group call.

The procedures defined in ISO/IEC 11572 [11] for information channel selection, called number sending and call
connection shall apply. En bloc sending method shall be used.

6.5.1.4 Call confirmation and call characteristics notification by the originating and
participating SWMI(s)

The procedures defined in ISO/IEC 11572 [11] for call confirmation indication and PSS1 call connected shall apply.

Group call acceptance shall be indicated from the CC application in the originating and participating SwWMI(s) to its
ANF-ISIGC entity invoked for the call. This ANF-ISIGC entity in the participating SwMI shall send a PSS1
CONNECT message as defined in clause 6.2.1.4.2 including the ISI-SETUP ACKNOWLEDGE PDU defined in

table 27. This PDU shall be sent in aPSS1 FACILITY message from the originating SwMI. At the same time the
ANF-1SIGC entity in the originating and participating SwMI shall start timer T2. The value of thistimer shall be sent to
the controlling SwMI in the ISI-SETUP ACKNOWLEDGE PDU.

The conditions used by the PSwMI and OSwMI to indicate to the CSwM I that they are ready to be connected into the
call are implementation dependent. However, in order to provide predictable behaviour the following strategies are
recommended:

e  AnOSwMI to send in its | SI-Setup-Acknowledge when it has resources to allow a calling party to be
connected into the call. The calling party that is ready to connect isindicated in the | SI-Setup-Acknowledge.
A PSwMI that becomes an OSwMI because it hosts a new calling party also followsthisrule.

e A PSwMI to send back its 1 SI-Setup-Acknowledge as soon as it has determined that called group members
exist at the PSwMI.

Upon expiration of this timer the participating/originating SwM| shall release all resources reserved for the call and
request to disconnect. An ISI-DISCONNECT PDU shall be sent to the controlling SwMI in a PSS1 DISCONNECT

message.

The participating SwMI may indicate to the controlling SwMI in the ISI-SETUP ACKNOWLEDGE PDU its supported
value for the sub-element ‘communication type' in the information element 'basic service information’ when the value
received in the PSS1 SETUP message cannot be support (i.e. normal, acknowledge or broadcast calls). Likewise each
SwMI (originating and participating) shall indicate which method of resource allocation is used (temporary or
permanent). See table 75.

ETSI



175 ETSI EN 300 392-3-3V1.4.1 (2017-12)

Group call delay may be indicated from the CC application in the originating SwM|1 or a participating SwMI to its
ANF-ISIGC entity invoked for the call if the SwMI wishesto delay call set-up becauseit is not ready to be connected.
This participating ANF-1SIGC entity shall then send a PSS1 CONNECT message as defined in clause 6.2.1.4.2
including the ISI-DELAY PDU as defined in table 28. This originating ANF-ISIGC entity shall send thisPDU ina
PSS1 FACILITY message.

6.5.1.5 Call confirmation indication and call connected by the controlling SwMI

The controlling SwMI ANF-1SIGC entity shall send a PSS1 FACILITY message including the ISI-CONNECT PDU
defined in table 29 when it decides to connect the call having evaluated call set-up responses from SwMI(s). The
conditions used by the CSwMI to connect the call are implementation specific. However to provide the most predictable
behaviour the recommendation is that:

. The CSwWMI connects the call when it has an OSwMI that has sent in its 1 SI-Setup-Acknowledge, and thus a
calling party, is ready.

At the time of connection the CSwMI may send an | SI-Info PDUs indicating to delaying SwMIs that the call has been
connected. The delaying SwMIs may use thisinformation to allow any parties that are already able to join into the call
tojoinit. The delaying SwMI does this by returning an immediate | SI-Setup-Acknowledge PDU.

Upon reception of the ISI-CONNECT PDU in the originating and participating SwMI(s), the timer T2 shall be stopped.

The 1SI-Connect indicates which of the calling parties have been elected as the calling party of the call and is the party
to which talk permission may be granted. The CSwMI determines which calling parties are "ready", and thus eligible to
receive transmission permission, and whether the party wants to talk or not, based on the information passed to the
CSwMI in the ISI-Setup-Acknowledge. An OSwM I that receives an | SI-Connect which does not indicate the calling
party it indicated in its | SI-Setup-Acknowledge assumes that the calling party has been allocated to another SwMI. All
of its parties are joined into the group as called parties only. There is no implied request to talk maintained by the
CSwMI for parties that were calling parties of the call but were not elected by the CSwMI as the calling party of the call
when it connected the call. Such parties can only be allocated talk permission after sending a new demand to talk.

If the CC application chooses to delay the group call, an ISI-RELEASE PDU as defined in table 45 shall be sent out to
the SwMI(s) who had accepted call set-up (1SI-SETUP ACKNOWLEDGE PDU sent to the controlling SwMI). This
PDU shall be sent in aPSS1 FACILITY message. At the same time the ANF-1SIGC entity in the controlling SwMI
shall start timer T1.

Upon expiration of this timer the controlling SwMI shall release the |SI connections to the delaying SwMI(s). The
controlling SwMI shall then either set-up the group call between the delayed SwMI(s) or decide to release all
ANF-ISIGC connections.

6.5.1.6 Delay of call set-up

Delaying SwMI(s) may request continuation of call set-up to the controlling SwMI by sending the |SI-SETUP
ACKNOWLEDGE PDU as defined in table 27 in aPSS1 FACILITY message. It isrecommended that delaying SwMIs
do thisin accordance with the recommendations outlined in clause 6.5.1.4.

Thisindication shall be forwarded to the CC application of the controlling SwMI for evaluation. If call set-up aready is
complete the delaying SwMI shall receive an 1SI-CONNECT PDU sent in the PSS1 FACILITY message if connection
was alowed by the CC application.

If the CC application indicates that the call set-up now shall continue, in accordance with the recommendation in

clause 6.5.1.5, the timer T1 is stopped and call set-up shall be performed to the delayed SwMI(s). An
ISI-SETUP-INITIATE PDU shall be sentin aPSS1 FACILITY message. The delayed SwMI(s) can then either respond
positive by sending an 1SI-SETUP ACKNOWLEDGE PDU or negative by sending an ISI-DELAY PDU in a PSSl
FACILITY message. The delayed SwMI(s) may wish to continue to delay the call. The CC application shall then again
evaluate the received responses. The CC application may choose to connect the call (ISI-CONNECT PDU sentin a
PSS1 FACILITY message) or delayed it again. If the call isto continue to be delayed, all SwMI(s) who had accepted
the call, shall once again receive an | SI-RELEASE PDU as described in clause 6.5.1.5.

The CC application may also choose to continue the delay of the call when adelaying SwMI request for continuation of
call set-up. This shall occur when other SwWMI(s) have also delayed the call set-up. An ISI-RELEASE PDU shall be sent
back to the delaying SwMI, this SwMI shall then become a delayed SwMI. The |SI-RELEASE PDU shall besentina
PSS1 FACILITY message.
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6.5.1.7 Failure of call establishment

If the call attempt is rejected by the controlling SwMI (because of e.g. incompatibility basic service information or
internal congestion), an |SI-REJECT PDU as defined in table 47 shall be sent to the originating SwMI, with the
appropriate reject cause.

If the call attempt is rejected by the originating or a participating SwMI (because e.g. of internal congestion), the
ISI-REJECT PDU as defined in tables 43 and 48 shall be sent to the controlling SwMI with the appropriate reject cause.
When sent from the originating SwM| the PDU shall be sent in a PSS1 DISCONNECT message. From the participating
SwMI the PDU shall be sent in either a PSS1 RELEASE COMPLETE message or a PSS1 DISCONNECT message.

It should be noted that if supplementary service information isto be exchanged during call disconnection, the sending of
the PSS1 RELEASE message in response to the PSS1 DISCONNECT message shall be delayed until the
supplementary service message sequence is compl ete.

6.5.1.8 Multiple calling parties

6.5.1.8.0 General

Itis possible for acall to have multiple calling parties. It isimportant that no one party can prevent the call from setting
up due to alack of resources. For example, if parties on two different OSwMI call the same group at approximately the
same time then there is no reason to wait to connect the call just because the first OSwMI to send in an

I SI-Originating-Setup to the CSwMI does not have resources to connect its calling party into the call. Thisissueis
considered under several scenarios.

6.5.1.8.1 A new calling party appears at a SwMI not currently in the group call

In order to support a new calling party appearing when a group call is setting up, the receipt of |SI-Originating-Setup,
on anew PSS1 connection, while the call isin any state is supported. The processing of the |SI-Originating-Setup
causes the sending back of the 1S]-Setup-Initiate and the merging of the new OSwMI into the call.

6.5.1.8.2 A new, compatible, calling party appears at a SwMI where a group call is active

A new, compatible, calling party appearing in a SwMI does not need to send any signalling over the ISl interface The
local call instance joins the party into the call and no signalling is sent to the CSwMI. It is acceptable, but optional, that
an 1SI-Originating-Setup is sent to the CSwWMI.

6.5.1.8.3 A new, compatible, calling party appears at an OSwMI where a group call is still
in the setup phase

Since the OSwMI will already have sent in an | SI-Originating-Setup, it is recommended that another
I SI-Originating-Setup is not sent to the CSwMI. The sending of an |1 SI-Originating-Setup is acceptable, but not
required.

The OSWMI attempts to get resources so that the new calling party can be connected into the call. The
| SI-Setup-Acknowledge is sent to the CSwM I based on the SwM s strategy for being ready to connect. The readiness of
the new calling party should be taken account of in this situation.

The 1SI-Setup-Acknowledge sent by an OSwMI always contains the ITS| of acaling party. The CSwMI may choose
this party, or another party sent in an | SI-Setup-Acknowledge from another OSwMI, as the calling party of the call
indicated in the 1SI-Connect. The CSwMI will only physically add the calling party address into the | SI-Connect PDU,
when the calling party is different to that sent in the | SI-Setup-Initiate. In this case the "Calling party information
present” field will be set to "Calling party information is present".

6.5.1.8.4 A new, compatible, calling party appears at an PSwMI where a group call is still
in the setup phase

An 1SI-Originating-Setup is sent to the CSwMI on the existing PSS1 connection, the CSwMI does not send a response
PDU. The PSwMI now changesits designation to an OSwM | and proceeds as described in the section above. The
strategy it uses for sending back its | SI-Setup-Acknowledge is changed from the one appropriate for a PSwMI to the
one appropriate for an OSwWMI.
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The I'SI-Originating-Setup may also be sent on a new PSS1 connection.

On receipt of the 1SI-Originating-Setup, the CSwWMI reclassifies the old PSwMI as a new OSwMI.

6.5.1.8.5 A new calling party requesting an emergency call appears at a SwMI where the
existing call is not at an emergency priority

If an emergency priority call isreceived, for agroup that is already known to be in agroup call at a non emergency
priority, then anew PSS1 connection is used to send an | SI-Originating-Setup to the CSwMI. The CSwMI disconnects
the existing call and sets up the new emergency call to the same group.

The SwMI of the new calling party may choose to release the existing call, prior to being told to do so by the CSwMI.

6.5.1.8.6 A new, non compatible, calling party appears at a SwMI where a group call is
already active

If aSwMI decides that a new calling party is not compatible with an existing group call then the SwMI will not join the
new party into the call. No ISl signalling isinvolved in this case.

The decision asto what is, and what is not a compatible call isa SwMI dependent matter, reasons could be:
e  Thenew calling party is not a member of the group.
. Incompatible priority (below emergency).
. Data call requested.
. Incompatible SS-Facility.
o Resources not available.
0 Others.

Once a SwMI has accepted a new calling party as able to call the group then no other SwWMI may reverse that decision.

6.5.1.8.7 A new calling party appears at a CSwMI that only supports a single
ISI-Originating-Setup

A CSwMI receiving a further | SI-Originating-Setup when it does not support more than one may reject, with an
ISI-Reject, the additional call request.

6.5.1.8.8 The sending of subsequent ISI-Originating-Setups to the CSwMI
When it is possible to send another | SI-Originating-Setup to the CSwMI this can be done in one of two ways.

e  ThelSI-Originating-Setup may be sent on the existing PSS1 connection for the call. In this case the CSwMI
will not respond to the I SI-Originating-Setup. The I1SI-Originating-Setup is sent in a PSS1 FACILITY
message. In order to achieve thisthe sending SwMI will already have locally merged the new call into the
existing call.

e  ThelSI-Originating-Setup may be sent on a new PSS1 connection, in a PSS1 SETUP message, to the CSwMI.
In this case the CSwMI will respond, also on the new PSS1 connection, with an | SI-Setup-Initiate. Since the
cal isaready active in the CSwMI, the CSwMI will set the "call amalgamation” information element to "Call
has been amalgamated"” in the ISI-SETUP-INITIATE PDU. The SwMI receiving the ISI-SETUP-INITIATE
PDU will merge the call with the existing call to the same group that it already has running. The older PSS1
connection will be used for the merged call. It is the responsibility of the CSwMI to clear down the new PSS1
connection. Thisis done by sending the ISI-SETUP-INITIATE PDU in a PSS1 DISCONNECT message.

NOTE: Theonly mandatory uses of a subseguent 1SI-ORIGINATING-SETUP PDU are when a PSwMI turns
into an OSwWMI during call setup, and when an emergency call is started in a SwM| aready having a call
to the same group at a non emergency priority. It isrecommended that these are the only times a
subsequent 1SI-ORIGINATING-SETUP PDU is used.
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6.5.1.9 Security level

The "Security level at air interface” information element in 1SI-Originating-Setup , | SI-Setup-Initiate, 1SI-Setup-
Acknowledge and | SI-Connect PDU shall be used as follows:

. OSwMI informs the current (default) security level of the group at air interface in | SI-Originating-Setup PDU
to CSwMI.

. CSwMI informs the security level that is recommended to be used in all SwMIs for the group call at air
interface in 1SI-Setup-Initiate to OSWMI and PSwMI.

. OSwMI and PSwM I inform the same security level that was recommended to be used in all SwMIsfor the
group cal in | SI-Setup-Acknowledge PDU to CSwMI. However, if the nominated SwMI is not able to follow
the recommendation, the OSwMI/PSwM | shall indicate the security level it is capable for the group.

. CSwMI then informs the security level that shall be used in the OSwMI and PSwM s for the group call in
I SI-Connect PDU and all the SwMls shall follow it. The CSwMI may downgrade the security level to clear if
some SWMI does hot support air interface encryption for the group or CSwWMI may leave the SwMI s out of the
cal if inthose SwMIsthe security level in the air interface is not sufficient.

6.5.2  Acknowledge group call

The controlling SwMI may poll group members after call set-up, by sending an ISI-POLL USER PDU (see table 30) to
participating SwWMI(s) as described in stage 1, clause 4.2.2.3.5. This PDU shall be sent in a PSS1 FACILITY message.
Participating SwMI(s) shall poll group members when requested by the controlling SwMI and return the requested
polling response to the controlling SwMI in an ISI-POLL RESPONSE PDU sent in aPSS1 FACILITY message.

If the calling user has requested transmission and is not granted transmission during call set-up, the information element
‘transmission grant' in the ISI-CONNECT PDU shall indicate that the transmission request is queued. When the
controlling SwMI decides that the calling user shall receive permission to transmit, a solicited ISI-TX GRANTED PDU
shall be sent to the calling user indicating that transmission has now been granted.

The controlling SwMI may inform the participating SwMI(s) of the poll result by using an 1SI-INFO PDU as defined in
table 32. ThisPDU shall also be sent in a PSS1 FACILITY message.
6.5.3 Call maintenance procedures

6.5.3.0 General

No ISl hang timer exists for releasing the | SI connection between the controlling and participating SwMI(s). The IS
connection shall be permanently available for the duration of the call. The ISI connections shall only be release when
the controlling SwMI or a participating SwMI initiates afull or partial group call release.

6.5.3.1 Transmission control procedures

Transmission Request

When atransmission request is received in a participating SwMI, this request shall be forwarded to the controlling
SwMI ANF-ISIGC entity in an 1SI-TX DEMAND PDU as defined in table 34. This PDU shall be sent in a PSS1
FACILITY message. Depending on the result of the received request (see clause 4.2.2.3.7) in the controlling SwMI, the
following actions shall be taken.

Transmission Response

If another transmission is ongoing and the requesting user is allowed to interrupt the transmission, an I1SI-TX
INTERRUPT PDU, as defined in table 40, shall be sent to both the requesting SwMI and to all other participating
SwMIs when transmission is granted.
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If transmission is to be granted to the requesting user and no other transmission is active, resource allocation shall be
performed in SwMI(s) with temporary allocated resources. An | SI-RESOURCE PDU (table 36) shall be sent to the
participating SWMI(s) in aPSS1 FACILITY message. If the SwMI could reserve resources for the new transmission,
then this SwMI shall indicated so in the |SI-RESOURCE RESPONSE PDU in a PSS1 FACILITY message. Otherwise
an indication that resources could not be reserved, shall be sent in the same PDU. Together with the resources not
reserved indication, a participating SwMI may request the controlling SwMI to delay transmission granting if it is
known by the participating SwMI that resources will be available within a short period of time. The controlling SwM|
CC application shall re-evaluate if transmission is to be granted, delayed or rejected when resources were not available.
ThelSI-TX GRANTED PDU, as defined in table 39, shall be sent to both the requesting SwMI and to all other
participating SwMIsif transmission is granted.

When transmission has been rejected or queued by the controlling SwMI the ISI-TX GRANTED PDU, as defined in
table 39, shall be returned to the requesting SwMI with the appropriate transmission not granted cause.

Each time transmission is granted to a new user, the ANF-1SIGC entity in the controlling SwMI should check if any
SwMI(s) with group members not currently participating in the active call, exist. If so, agroup call connection shall be
established towards these SwMI(s) as defined in clause 6.5.1 before transmission is granted to the requesting user.

NOTE 1. Transmission delay, due to new participating SwMIs requesting call set-up delay, may occur.

If the controlling SWMI decides to delay transmission, all new participating SwMIs shall be released without releasing
the ISl connection to them, i.e. thisis the same procedure as delay during call set-up. Each participating SwMI with
temporary alocation of resources shall receive an ISI-TX CEASED PDU to enable them to free up the resources they
had just reserved. The information element ‘transmission ceased' in the ISI-TX CEASED PDU shall be set to "Delay
transmission request”. The participating SwMI where the requesting user is located should not inform the requesting
user of transmission delay.

NOTE 2: Only participating SwMI(s) with temporary allocation of resources and new participating SwMI(s) will be
informed of the transmission delay.

Upon reception of the ISI-TX CEASED PDU with adelay indication, each participating SwM|I shall release all
resources reserved during the | SI-RESOURCE / |SI RESOURCE RESPONSE sequence. The participating SwMI
should return to the same state as just before the | SI-RESOURCE / 1S RESOURCE RESPONSE sequence.

The ANF-ISIGC entity in the controlling SwMI shall initiate the T3 timer when transmission delay isto occur. The
timer is used to either:

. release S| channel resources to new participating SwMI(s) and initiation of call release to all active SwMls, if
no response is received from the delaying SwMI within a certain period of time;

. grant transmission to the requesting user after a new set of resource reservation sequences has been performed
and new participating SwMI(s) have been set-up in the call; or

. grant transmission permission to another user. In this case, call set-up to the new participating SwMI(s) and
resource reservation segquences will be performed again.

When the delaying SwMI has the necessary resources available to perform the transmission, the delaying SwM| shall
send the 1SI-RESOURCE RESPONSE again. The 'Resource indicator' information element shall now be set to
'Resources are reserved'.

NOTE 3: If the delaying SwMI determines that resources could not be acquired before time out of T3, the SwMI
may send the | SI-RESOURCE RESPONSE PDU with the '‘Resource indicator' information element set to
'Resources could not be reserved'. The controlling SwMI will then stop T3, remove the transmission
reguest and may grant transmission to any other requesting user.

Upon reception of the | SI-RESOURCE RESPONSE PDU from the delaying SwMI, the controlling SwMI shall request
each participating SwMI with temporary allocated resources to reserve resources for transmission once again and set-up
the call to each new participating SwMI.
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Transmission Ceased

When a cease of transmission request is received in a participating SwMI, this request shall be forwarded to the
controlling SwMI ANF-ISIGC entity in an |SI-TX CEASED PDU as defined in table 38. This PDU shall be sentina
PSS1 FACILITY message. Depending on the result of the received request (current transmission is ceased or a queued
transmission request has been granted permission to transmit) in the controlling SwMI, the requesting SwWMI may either
receive an I1SI-TX CEASED PDU as defined in table 38 or an ISI-TX GRANTED PDU. If aqueued transmission
request has been removed from the transmission queue, then no response to the ISI-TX CEASED PDU shall be sent
from the controlling SwMI to the requesting SwMI.

Transmission Wait/Continue

When a participating SwM| wishes to withdraw from an active group call or rejoin an active group call, an 1SI-TX
WAIT PDU asdefined in table 42 or an I SI-TX CONTINUE PDU shall be sent to the controlling SwMI. The PDU
shall be sentinaPSS1 FACILITY message.

Throttling of Demands

It isrecommended that a CSwMI limits the number of transmit demands which it queues. To avoid unnecessary loading
on the CSwMI it is also recommended that a PSwMI limit the number of simultaneous demands that it has outstanding
with the CSwMI. Any demand that cannot be passed to the CSwMI can be rejected back to the demanding party.

6.5.3.2 Call modification and/or continuation

The controlling SwMI may wish to inform the participating SwMI(s) achangein the call time-out time. When
requested by the CC application of the controlling SwMI, the ANF-1SIGC entity shall send an I1SI-INFO PDU to the
participating SwMI(s) as defined in table 32. This PDU shall be sent in aPSS1 FACILITY message.

The same PDU carried in the PSS1 FACILITY message may also be used to request call modification in the
participating SWMI(s) (as specified in clause 14.5.2.2 of ETSI EN 300 392-2 [3]).

If the received modifications cannot be accepted by the SwMI, an 1SI-DISCONNECT PDU as defined in table 44 shall
be returned to the controlling SwMI. This PDU shall be carried in aPSS1 DISCONNECT message.

If aparticipating SwWMI changesitslocal call identity during acall, the participating SwMI shall inform the controlling
SwMI of the new call identity in an 1SI-INFO PDU.

6.5.3.3 Call restoration

NOTE 1: Call Restoration is subject to further study. The current proposals outlined here do not work in general
situation. Thisis because there is no requirement in ETSI EN 300 392-2 [3] to have a single unique call
identifier for agroup call in a SwMI. However, what is written here assumes that thereiis.

Upon reception of a U-CALL RESTORE PDU from a migrated user, the SwMI shall send an ISI-CALL
RESTORATION PDU to the controlling SwMI in either a PSS1 SETUP or PSS1 FACILITY connection orientated, call
independent message. The call restoration PDU shall contain the call identity of the previous visiting SwMI, the MNI of
this SwMI and an indication as to whether transmission is requested or not.

NOTE 2: The U-CALL RESTORE PDU iscarried over the air interface in the lower layer MLE PDU
U-RESTORE. The MLE PDU will aways contain the previous SwM|1 MNI and LA information when the
MNI and LA of the new cell differ from that of the old cell.

NOTE 3: The same rules for transmission handling apply during migration as apply during roaming.
See clause 14.5.2.2.4 of the air interface standard ETSI EN 300 392-2 [3].

When an ISI-CALL RESTORATION PDU isreceived in a SwMI that is not the controlling SwMI for the group
indicated in the PDU, an ISI-REROUTE PDU shall be returned to the new SwMI with an indication as to who the
controlling SwMI of the call is. This may occur when group linking has been performed.

The controlling SwMI CC application shall evaluate whether the migrated user is allowed to continue participation in
the indicated group call. Upon call restoration acceptance, the controlling SwM| shall set-up anew ISl connection to the
new participating SwMI using normal call set-up procedures, if the call does not already exist at the new participating
SwMI. The ISI-CALL RESTORATION ACK PDU shall be returned to the new participating SwMI on the same call
unrelated connection asthe ISI-CALL RESTORATION PDU was received on, following successful call set-up.

ETSI



181 ETSI EN 300 392-3-3V1.4.1 (2017-12)

When the migrated user is only allowed to participate in the given call for the duration of this cal, the information
element ‘temporary group member indication' shall be setto 1inthe ISI-CALL RESTORATION ACK PDU. When it
has been evaluated by the controlling SwMI that group profile information is needed for the migrated user in the
participating SwMI, the information elements 'temporary group basic migration profile' and 'SS-migration profile' shall
also be sent inthe ISI-CALL RESTORATION ACK PDU. The profiles information sent, shall only be valid for the call
restoring user for the duration of the group call.

Following call restoration to the new SwMI, call release shall be performed towards the old SwMI, if the last user
participating in the group call has migrated. The ANF-I1SIGC entity in the controlling SwMI shall send an
ISI-RELEASE PDU in a PSS1 DISCONNECT message to the old SwMI. The old SwMI shall then confirm call release
by sending the PSS1 RELEASE message to the controlling SwMI. Confirmation that the PSS1 connection has been
released is sent to the old SwMI by sending a PSS1 RELEASE COMPLETE message.

It should be noted that if supplementary service information is to be exchanged during call disconnection, the sending of
the PSS1 RELEASE message in response to the PSS1 DISCONNECT message shall be delayed until the
supplementary service message sequence is complete.

If the migrated user's call restoration request fails and this user is either the call owner or acritical user the controlling
SwMI may decide to disconnect the call. Otherwise the ISI-CALL RESTORATION NACK PDU shall be returned to
the new SwMI with the failure cause.

NOTE 4: When the call owner is no longer participating in the group call the controlling SwMI should release the
complete call.

6.5.34 DTMF procedures

The DTMF information shall be sent over the ISl in aPSS1 FACILITY message including the ISI-INFO PDU defined
in table 33 (see also clause 6.5.2.2).

NOTE: Accordingto ISO/IEC 11582 [13], aPSS1 FACILITY can only be sent by the originating SwMI after a
PSS1 signalling path has been established (i.e. afirst PSS1 message has been received from the
controlling SwMI, e.g. PSS1 ALERTING or CONNECT message). This originating SwM| will therefore
have to store the DTMF information that it has received until the signalling path is established. According
to ETSI EN 300 392-2 [3], the air interface U-INFO PDU can carry DTMF information as soon as a call
reference has been allocated by the (originating) SwMI.

6.5.4 Call disconnection procedures

When the originating SwMI or a participating SwMI wishes to be disconnected from the group call, an
ISI-DISCONNECT PDU shall be sent to the controlling SwMI in a PSS1 DISCONNECT message. Thisinformation is
forwarded to the CC application in the controlling SwMI for evaluation.

NOTE 1: The originating SwMI may wish to be released from the call after sending the ISI-SETUP
ACKNOWLEDGE PDU but before the ISI-CONNECT PDU is received.

The CC application may choose to release the requesting SwMI or release the complete call. If only the release
requesting SWMI isto be released, an 1SI-RELEASE PDU shall be sent to this SwMI in a PSS1 RELEASE message.
Upon call release, this SwMI shall then confirm that release is complete by sending a PSS1 RELEASE COMPLETE
message to the controlling SwMI.

NOTE 2: When the disconnection request has been sent from the call owner, the complete call is aways released
(the information element ‘call owner request’ has been set in the ISI-DISCONNECT PDU).

If the complete call isto be released, an 1SI-RELEASE PDU shall be sent out to all SwMI(s) participating in the group
call. The PDU shall be carried in a PSS1 REL EA SE message to the release requesting SwMI and a PSS1
DISCONNECT message to al other SwWMI(s). Upon call release, the released requesting SwMI shall send a PSS1
RELEASE COMPLETE message to the controlling SwMI and all other SwMI(s) shall send a PSS1 RELEASE
message. Confirmation that the PSS1 connection has been released is sent back to the released SwMI (s) by sending a
PSS1 RELEASE COMPLETE message.

When the group call is release upon request from the CC application in the controlling SwM|, the same procedures as
described for complete call release above shall be performed.
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No TETRA PDU shall beincluded in the case of call clearing by the PSS1 network (PSS1 RELEASE COMPLETE).

In some implementations of group calls there may be more than one calling party. The CSwMI does not allocate call
ownership to the OSwWMI in the | SI-Setup-Initiate. Nevertheless, if acalling party disconnects during call set-up, it will
send a U-DISCONNECT PDU to the SwMI because the MSis not informed whether it is the owner or not until it
receives a D-CONNECT PDU. If there are other calling partiesin the call, then the call should not clear because

another party may become the calling party, and the called group member parties on the OSwMI are till required to be
inthe call. To achievethis, if acalling party disconnects, and that party is not the only calling party on the OSwMI, then
the OSwMI may optionally send in an |SI-DISCONNECT PDU. However, if it does so the "call owner request” field
shall not be set. If, however, the party isthe only calling party on the OSwMI, then the OSwM| should send an
ISI-DISCONNECT PDU indicating that the disconnection was requested by a call owner to the CSwMI. The CSwMI
should disconnect the call only if there are no other OSwMIsin the call.

If adisconnecting SwMI knows that the call isto be cleared in the disconnecting SwMI, then it can initiate the clearing
before sending the | SI-Disconnect to the CSwMI. The underlying PSS1-DISCONECT message is used in this case.
Otherwise, the disconnecting SwMI would send its ISI-DISCONNECT PDU in aPSS1 FACILITY message. The
CSwMI will determineif the PPOSWMI isto be removed from the call, if it does then an ISI-RELEASE PDU will be
sent from the CSwMI in a PSS1 DISCONNECT message.

The CSWMI may release the call at any time. After the call is active, PSwMIs may disconnect when there are no longer
any active parties on the SwWMI.

It should be noted that if supplementary service information is to be exchanged during call disconnection, the sending of
the PSS1 RELEASE message in response to the PSS1 DISCONNECT message shall be delayed until the
supplementary service message sequence is complete.

6.5.5 Call collisions

In the case of call collision because two adjacent PISN nodes (including SwMIsinvolved in the call establishment or
restoration) both attempt to seize the same PISN BQ channel the procedure defined in ISO/IEC 11572 [11] for call

collision shall apply.

See stage 1 clause 4.2.2.3.6, for the description of colliding calls between two originating SwWMI(s).

6.5.6 Mapping of PSS1 messages with ISI PDUs.

The set-up of the PSS1 call is driven by the set up of the IS call. The first I1SI PDU to be sent goes in the PSS1 SETUP
message, the second, providing it is not a disconnect case, goesin the PSS1 CONNECT message, etc. Note that an ISl
call set-up may initiate the set-up of several PSS1 calls.

The figure 72 shows the PSS1 messages for atypical ISl call between two SwMIs.
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Figure 72: PSS1 messages for a typical ISI call between two SwMIs

The PSS1 CALL PROCEEDING and PSS1 CONNECT ACKNOWLEDGE messages do not carry 1SI PDUSs.
The PSS1 ALERTING message is not used in the set-up of an I1SI group call.
The ISl call cannot be connected before the PSS1 call is connected.

After PSS1 call connection, PSS1 FACILITY messages are used to carry further signalling for the ISI call
(e.g. call maintenance signalling). There is no set ordering or direction of travel for PSS1 FACILITY message.

Itisnot possible to use a PSS1 FACILITY message before a PSS1 CONNECT message. Thisis because the
setup of the IS call drives the set up of the PSS1 call.

The PSS1 DISCONNECT message may be in either direction resulting in a change of direction for the PSS1
RELEASE and PSS1 RELEASE COMPLETE messages shown in the figure 72.

The PSSL1 call may be disconnected any time after the PSS1 CALL PROCEEDING message has been sent.

If adisconnecting SwMI is clearing the call in the disconnecting SwMI then it shall instruct the PSS1 software
to send the ISI-DISCONNECT PDU in a PSS1-DISCONNECT message. Otherwise, it shall instruct the PSS1
software to send the | SI-DISCONNECT PDU in a PSS1-FACILITY message.

The PSS1 software shall indicate the type of PSS1 message in which an ISI PDU was received. This enables
the CSwMI to distinguish between an 1SI-DISCONNEC PDU received when the sending SwMI has not
aready initiated local clearing of the call and an 1SI-DISCONNECT PDU received when the sending SwMI
has already initiated local clearing of the call.

It is possible to respond to a PSS1 SETUP message with a PSS1 RELEASE COMPLETE message to clear the
PSS1 call.

The Originating SwMI, or PSS1 callsinitiated by the CSwMI (to PSwMIs), may release a PSSL call before

receiving a PSS1 CALL PROCEEDING message with a PSS1 RELEA SE message (to which the called SwMI
responds with a PSS1 RELEASE COMPLETE message).
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12) ThelSI-RELEASE PDU is sometimes sent in a PSS1 RELEASE message. This occurs when the CSwMI
receives an 1S|-DISCONNECT PDU in a PSS1 DISCONNECT message. Since the PSS1 RELEASE message
does not have end to end significance, there is a high probability that any ISI PDU sent in a PSS1 RELEASE
message will not arrive at the destination SwMI. However, since the call is disconnecting when the
I SI-RELEASE message is sent, and no useful information is carried in the PDU (the "disconnect cause" comes
from the receiving SwM1) the probable loss of the ISI-RELEASE PDU, in these circumstances, is considered
acceptable.

6.6 ANF-ISIGC impact from interworking with ISDN/PISN/PSTN

6.6.1 Call set-up procedures

For an external incoming group call (i.e. to aTETRA group) routed over the ISl the incoming gateway shall send the
number of the calling party in the external network, if available, to an invoked ANF-ISIGC entity in the originating
SwMI. This entity shall then forward the group call request in an ISI-ORIGINATING SETUP PDU as defined in
table 24 to the controlling SwMI. This PDU shall aso include PSS1 information elements (notably the progress
indicator elements) as defined in clause 6.2.1.5.1. Call set-up shall then continue in the controlling SwM1 as described
inclause 6.5.1.

NOTE 1: Itisassumed that the group home SwMI and the controlling SwMI coincide.
However, the following exceptions to clause 6.2.1.5.1 shall apply:

e thecontrolling SwMI shall provide the externa subscriber number and the incoming gateway identity (calling
party identity information element) in the ISI-SETUP INITIATE PDU;

. when the incoming gateway is the only participant in the group call at the originating SwMI, then resource
reservation shall always be set to permanent resource allocation,;

NOTE 2: If new group membersjoin the call in this SwMI, e.g. due to migration or late entry, resource reservation
may be changed to temporary resource alocation by indicating so in the |SI-SETUP ACKNOWLEDGE
orinanISI-INFO PDU.

e thecontrolling SwMI shall always give call ownership to the incoming gateway entity, to ensure that when the
external calling user wishesto release the call, the complete call is rel eased;

. call set-up shall not be delayed when the calling user is an external user.

6.6.2 Call maintenance procedures

The calling user may send a request to transmit or arequest to cease transmission to the controlling ANF-1SIGC entity
either by sending explicit requests through the external network or by using a voice detection mechanism at the
incoming gateway to generate transmission cease and requests.

NOTE 1. The exact mechanisms for voice detection and its algorithm are outside the scope of the present
document.

To ensure that the external calling user can received transmission grant before starting to speak, transmission shall
always be granted to this user when no other called group member is transmitting. Therefore, when the controlling
SwMI receives an |SI-TX CEASED PDU, it shall aways respond with an I1SI-TX GRANTED PDU to either queued
request from TETRA users or to the external calling user.

NOTE 2: Transmission is aways granted to requesting TETRA users before granting transmission to the external
calling user.

If aTETRA user requests permission to transmit while the external calling user is transmitting, transmission shall be
interrupted towards the external calling user and transmission granted to the requesting TETRA user.

6.6.3 Call disconnection procedures

See clause 6.5.4.
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6.7 Protocol interaction between ANF-ISIGC and
supplementary services and other ANFs

6.7.1 Call Forwarding Unconditional (SS-CFU)

ANF-1SIGC shall interact with SS-CFU when a group call is forwarded to a group located in a SwMI other than the
called group’'s home SwMI.

When the called group's home SwM1 does not coincides with the forwarded to group's home SwMI, then an
ISI-REROUTE PDU as defined in table 46 shall be sent in a PSS1 RELEASE COMPLETE or PSS1 DISCONNECT
message back to the originating SwMI. To re-route the call, the ANF-1SIGC entity in the originating SwMI shall initiate
anew call establishment, using the group home SwMI MNI received in the ISI-REROUTE PDU.

NOTE 1: If the calling user and the called group have the same home SwMI and the calling user has not migrated,
the call will beanintra-TETRA call. In such cases, if SS-CFU is activated for the called group and if the
forwarded-to group isregistered in a different SwMI, SS-CFU will invoke an ANF-ISIGC for the
establishment of the call.

NOTE 2: When SS-CFU isinvoked for acall, i.e. for agroup, the SS-CFU notification information is transported
transparently between group home SwMI (s) or between the group home SwMI and the originating SwMI .

When a group call request is forwarded unconditionally to an individual, then the group home SwMI shall invoke
ANF-1SIIC. ANF-1SI1C shall then consider the ISI-ORIGINATING SETUP PDU sent from the originating SwMI as an
individual call set-up indication.

6.7.2 Call Authorized by Dispatcher (SS-CAD)

When SS-CAD isinvoked for an incoming group call and the operation of SS-CAD entails the establishment of a call
between the calling user and the dispatcher (i.e. diversion to the dispatcher) and the calling user islocated in a SwM|
other than the restricted groups home SwMI, a group call set-up shall be made between the calling user in the
originating SwMI and the dispatcher. (See clause 6.5.1 for call set-up.) When sending the ISI-SETUP INITIATE PDU
to the originating SwMI, the information element 'Call diverted to dispatcher' shall be set. This information element
shall be used to indicate to the originating SwMI that SS-CAD has been invoked by the group home SwMI for the
called group and direct set-up shall be made to the dispatcher.

NOTE 1. Thiscatersfor the case where the originating SwMI does not support SS-CAD.

Upon reception of the TETRA PDU ISI-CONNECT (defined in table 29), the originating SwMI shall however, remain
to exist. The originating SwM| shall not change status to a participating SwM|I and any called group members located in
the SwMI shall not be connected.

The originating SwM1 shall only upon reception of the TETRA PDU ISI-THROUGH CONNECT (defined in table B.1
in annex B) sent from the controlling SwMI change status to a participating SwM|I and connect any called group
members located in the SwMI. At this point the originating SwMI shall seize to exist. Even though the originating
SwMI does not support SS-CAD, the TETRA PDU ISI-THROUGH CONNECT shall be supported.

When the dispatcher islocated in a SwMI other than the restricted groups home SwMI in the case above, call set-up to
this dispatcher shall be performed as described in ETSI EN 300 392-11-6 [8].

NOTE 2: When the calling user is located in the restricted groups home SwMI and the dispatcher islocated in
another SwMI, SS-CAD will invoke ANF-1S11C to the dispatcher as described in ETS
EN 300 392-3-2 [5].

When the operation of SS-CAD does not entail the establishment of a call between the calling user and the dispatcher
(i.e. interception by the dispatcher), only the PISN connection shall be through connected. This connection shall be used
to inform the calling user of acceptance or rgjection by the dispatcher or of a possible diversion to the dispatcher. The
TETRA call set-up shall continue depending upon the received response.

NOTE 3: Seeannex B for information flow diagrams describing the interaction between ANF-I1SIGC and SS-CAD.
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6.7.3  Area Selection (SS-AS) and selected area number

The information element " selected area number” shall be carried in the TETRA 1SI-ORIGINATING SETUP PDU sent
in the PSS1 call related SETUP message. The "selected area number" information element carries the same information
asthe "area selection™ in the air interface, but adapted to the 1SI signalling. The information element shall be used by
the group/linking home SwMI during call set-up, in the cases of late entry and may be used during call restoration.

6.7.4 Priority Call (SS-PC)

If SS-PC has been activated and call set-up operates by queuing, then each group call shall be established according to
the queuing mechanism implemented in the SwWMI(s) for priority.

The calling user shall send the call priority level to the controlling SwMI in the ISI-ORIGINATING SETUP PDU when
the calling user is not located in the called group's home SwMI. The controlling SwMI may then accept this priority
level or changeit. The priority level given for the call shall be sent inthe ISI-SETUP INITIATE PDU.

6.7.5 Pre-emptive Priority Call (SS-PPC)

SS-PPC shall interact with ANF-1SIGC to pre-empt an inter-TETRA connection with the lowest CRV among those
which may be used to route the priority call. SS-PPC shall invoke pre-emption by forcing the clearing of the chosen
inter-TETRA connection. An |SI-RELEASE PDU shall be sent out to participating SwMI(s) being released from the
group call (see clause 6.5.4 for complete release of a group call). The controlling SwMI shall then invoke a new
ANF-ISIGC at the corresponding ISl by sending an ISI-SETUP INITIATE PDU (see clause 6.5.1 for call set-up
sequence).

NOTE 1: The correct time to tear down the inter-TETRA connections and allocate new inter-TETRA connections,
should be when the controlling SwMI has received positive indication back from the participating SwMI
that it can and will support the group call (1SI-SETUP ACKNOWLEDGE PDU sent from the
participating SWMI(s)).

NOTE 2: When acall extends between several TETRA systems, different call retention values may be used for
resources alocated within each system. SwMIs should therefore, give its own resources lower call
retention val ues than resources owned by other SwMIs. This then insures that a SwMI will always
pre-empt its own resources.

6.7.6 Include Call (SS-IC)

When the group call owner wishesto include a user or group of users who are not members of the active group call and
who are registered in a SwMI other than the controlling SwMI, call set-up shall beinitiated by sending an

ISI-SETUP INITIATE PDU as defined in table 25 from the controlling SwMI ANF-1SIGC entity. ThisTETRA PDU
shall be carried in aPSS1 SETUP message if no inter-TETRA connection to the new SwMI exists.

NOTE: The controlling SwMI approves always approve the inclusion of a user or group of users before call
set-up isinitiated towards the specified user(s).

Group call acceptance shall be indicated from the CC application in the new participating SwMI(s) to its ANF-ISIGC
entity invoked for the call. This ANF-ISIGC entity shall send a PSS1 CONNECT message as defined in clause 6.2.1.4.2
including the ISI-SETUP ACKNOWLEDGE PDU.

The controlling SwMI ANF-I1SIGC entity shall then send a PSS1 FACILITY message including the
ISI-CONNECT PDU defined in table 29 when call set-up responses from the participating SwMI(s) have been
evaluated by the CC application in the controlling SwMI and call confirmation has been indicated.

If aninter-TETRA connection aready exists the above TETRA PDUs shall be carried by a PSS1 FACILITY message.
See clauses 6.5.1.4 t0 6.5.1.7 for a complete description of call set-up procedures.

6.7.7 Call Retention (SS-CRT)

The CRV isdynamically assigned by a SwMI, to inter-TETRA connection used to route the group call. This value may
differ in SwMIs using the sameinter-TETRA connection for the group call. The CRV isonly known locally within the
SwMIs.
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6.7.8 Interactions with other supplementary services

At the time the present document was written, no other supplementary service has been identified which could require
for itsinvocation or its operation of an interaction with ANF-ISIGC.

NOTE: Such supplementary services require only the transport of their PDUSs (i.e. SS PDUSs) through ANF-ISISS,
as defined in clauses 9 and 10 of ETSI EN 300 392-9 [i.2].

6.8 ANF-ISIGC parameter values (timers)

ANF-ISIGC shall use the mandatory timers defined in ISO/IEC 11572 [11]. It shall not use the optional PSS1 timer
T301 (for the outgoing side, started by the reception of the PSS1 ALERTING message). Thistimer might conflict with
the call set-up phase TETRA timer T302. Nor shall ANF-1SIGC use the optional timer T313 (for the incoming side,
started when sending PSS1 CONNECT). PSS1 CONNECT ACKNOWLEDGE is not used for group calls over the I SI.

ANF-ISIGC shall usetimer T1 as defined in clauses 6.5.1.5 and 6.5.1.6 when a group call is delayed. The timer is used
torelease ISl channel resources and delaying SWMI(s), if no responseis received from the delaying SwMI within a
certain period of time. The value of thistimer shall be 30 s.

ANF-ISIGC shall usetimer T2 as defined in clauses 6.5.1.4 and 6.5.1.5 when an | SI-SETUP ACKNOWLEDGE PDU
is sent from the originating or participating SWMI(s). The timer is used to release air interface, mobile and infrastructure
resourcesif no ISI-CONNECT PDU isreceived from the controlling within a certain period of time. The minimum
value of thistimer shall be 5 s, and its maximum value, 30 s.

ANF-1SIGC shall usetimer T3 asdefined in clauses 6.5.3.1 when atransmission request is delayed. The timer is used to
either continue transmission handling or to release the group call, when no response is received from the delaying
SwMI within a certain period of time. The minimum value of thistimer shall be 5 s, and its maximum value, 15 s.

The ISI connection shall be permanently available for the duration of the call. Therefore, no S| hang timer exists for
releasing the | SI connection between the controlling and participating SwMI(s).
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Annex A (normative):
Specification and Description Language (SDL)
representation of procedures

A.0 General

The diagrams in this annex use the Specification and Description Language defined in Recommendation ITU-T
Z.1007[i.5].

The diagrams represent the behaviour of ANF-1SIGC entities within each SwMI participating in agroup call.

At a SwMI, an output symbol represents a primitive. The output primitive results from an ANF-1SIGC PDU being
received. The output primitive bears the name of the received ANF-1SIGC PDU.

When needed, the following abbreviations are used:
CNNCT for CONNECT;
DMD for DEMAND;
GRT for GRANTED;
IRT for INTERRUPT.

A.1  SDL representation of an ANF-ISIGC entity at FE1

Figures A.1 to A.4 show the behaviour of an ANF-ISIGC entity at the originating SwMI.

The following conventions are used:
. the input signals from the left represent primitives from the originating SwM| call control application;
e theoutput signalsto the left represent primitives to the originating SwMI call control application;

e theinput signals from the right represent primitives from the group home/controlling SwMI ANF-1SIGC
entity;

. the output signalsto the right represent primitives to the group home/controlling SwWMI ANF-ISIGC entity.
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Process Originating_SwMI_ANF-ISIGC

_ J’Analyse routing
anormatlon

FORWARD
CALL

FORWARD
CALL

1(4)

ISI-Info ISI-Setup ISI-ReRegdte  |ISI- Re]ect ISI Setup ISI-Rejec

_req _req Setup_req _req resp _req
ISI-Info ISI-Setup 1SI- Forwar ISI Rejec ISI- Setup ISI-Reject
_ind _ind _req _conf _ind

COCOC

WAIT
CONNECT

Figure A.1: SDL for originating SwMI ANF-ISIGC entity
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Process Originating_SwMI_ANF-ISIGC 2(4)

WAIT
CONNECT

ISI-Conne, ISI-Info ISI-Relea: ISI-Releage [ISI-Reject ISI-Discofpnect
_req _req _req _resp _req _req

ISI-Conngct ISI-Info ISI-Releage [ISI-Releas ISI-Rejec ISI-Disconnect
_ind _ind _ind _conf _ind _ind

GC-Setup
_req

( ) : [ DELAY E ;
CALL
- set— GROUP
_ CALL ISCONNEC

(- ) (aShe)

Figure A.2: SDL for originating SwMI ANF-ISIGC entity
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Process Originating_ SwMI_ANF-ISIGC 3(4)
o Dy
1 1
1 1
e )
DELAY CALL CALL
ENTRY ISCONNEC RELEASE
I I ]
ISI-Setup ISI-DiscofpnefiSI-Relea: ISI- Relea ISI Releage
_resp _req _req _req resp
I1SI-Setup ISI-Disconnect ISI-Releage ISI Releage [ISI- Releas
_conf _ind _ind _ind _conf
WAIT CALL CALL CALL
CONNECT ISCONNEC RELEASE RELEASE
DELAY
GROUP
CALL
I1SI- Setup ISI —Setup ISI- Relea ISI Disco
_req resp _req req

ISI Setup ISI- Setup ISI Release
_ind _conf

ISI-

_in

D|scon ct
d

L

|}

_ WAIT CALL
CONNECT RELEASE

CALL )

ISCONNEC

Figure A.3: SDL for originating SwMI ANF-ISIGC entity
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Process Originating_SwMI_ANF-ISIGC 4(4)
| Y
1 I\
1 La
1 1
1 1
e ]
ACTIVE
I I I I I I ]
ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-Info
Demand_feq Ceased_r¢q |Demand_rssp [Granted_ri Interrupt_r Ceased_r _req
ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-Info
Demand_in Ceased_ind Demand_¢on Granted_ipd Interrupt_ind Ceased_ind _ind

) ) |} |} L

OO OO OO

ISI-Relea ISI-Discomfnect
| req _req

ISI-Releage [ISI-Disconnect
_ind _ind

CALL CALL
RELEASE ISCONNEC

Figure A.4: SDL for originating SwMI ANF-ISIGC entity

A.2  SDL representation of an ANF-ISIGC entity at FE2

Figures A.5 to A.8b show the behaviour of an ANF-I1SIGC entity at the group home/controlling SwMI.

The following conventions are used:

e theinput signals from the left represent primitives from the group home/controlling SwMI call control
application;

. the output signals to the left represent primitives to the group home/controlling SwMI call control application;

. the input signals from the right represent primitives from the originating or participating SwMI ANF-ISIGC
entity;

e theoutput signalsto the right represent primitivesto the originating or participating SwMI ANF-ISIGC entity.
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Process Controlling_SwMI_ANF-ISIGCI 1(6)

IDLE

ISI-Forway ISI-Setup ISI-Interagt ISI-Rejec
_req _req _req _req

]
ISI-Forward 1‘Get linking ISI-Interact ISI-Reject
_ind "~ Tinformation’ _ind _ind

[

NO
YES
Getrouting  [is1-info
I--info. to linking ind
ICSwMI and -
forward call’__

ISI-ReRout I'Get migration
Setup_ind I--<information
- dorgroup’

ISI-Setup
_ind

ROUP CAL
INITIATE

Figure A.5: SDL for group home/controlling SwMI ANF-ISIGC entity
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Process Controlling_ SwMI_ANF-ISIGCI

GROUP
CALL
INITIATE

ISI-Setup
_resp

I1SI- Reject ISI Conngc
_req req

ISI-Releage
_req

ISI-Setup
_conf

ISI -Rejec
_ind

ISI- Connec

_ind

ISI-Relea
_ind

>

COCO &=

NO

CALL
RELEASE

DELAY
GROUP
CALL

ISI-Relea
_resp

ISI- Setup ISI Setup
resp req

ISI- DISCO
_req

ect ISI Releaj
_req

5e

ISI-Releage
_conf

ISI Setup
_conf

ISI- Setup
_ind

L

L

L

ISI Di
_ind

, Drete
SconnectA release

YES

NO

O ((E

ISI-Releas:

ISI-Releas
_ind

L

CALL
RELEASE

)

2(6)

Figure A.6: SDL for group home/controlling SwMI ANF-ISIGC entity
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Process Controlling_SwMI_ANF-ISIGCI 3(6)

ACTIVE

]
ISI-Poll ISI-Poll ISI-Intera ISI- Setup ISI Info ISI-TX ISI-TX
_req resp _req resp Wait, req Continue_feg
ISI-Poll ISI Poll ISI-Interagt ISI Setup ISI- Info ISI TX ISI-TX
_ind _conf _ind _conf _ind Wait_ind Continue_jnd

COCO OO COCO D

I1SI-Info
_req

ISI-Resougce
_resp

I1SI-Info
_ind

NO

1SI-Connd

ISI-TX
Granted_in

L

NO

ISI-TX

Interru pt_i&

ISI-TX
Granted_in

ISI-Connec
_ind

Figure A.7: SDL for group home/controlling SwMI ANF-ISIGC entity
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Process Controlling_SwMI_ANF-ISIGCI 4(6)
| -I\\
Ly
1
1
e ]
ACTIVE
cont.
[ I I I
ISI-Demal ISI-Cease I1SI-Disconpect ISI-Releage
_req _req _req _req
k— 1
Cempleie ISI-Releage
all release conf
YES NO
P
I , ISI-DiscofinefiiSI-Releas ISI-Releas
__J: Evaluate request’ <_ind ind ind >
T ) ) )
_ CALL _ _
RELEASE
Result ?
INTERRUPT QUEUED/ CEASED

GRANTED

YES

NO

'An Q)
tq be included
ocall~

YES

NO

ISI-Setup
_ind

REJECTED

ISI-Deman
_conf

NO

ISI-Setup

ISI-Setup
_ind

_ind

ISI-Grante
_ind

Figure A.8: SDL for group home/controlling SwMI ANF-ISIGC entity
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Process Controlling_SwMI_ANF-ISIGCI 5(6)
romTmmTm T T
i Oy
e e j
ACTIVE
ISI-Call ISI-Call
Restoration_req Restore_r
'Do€S aNg|
cefinection e
to the~rew SwMI 2’ YES
NO
ISI-Call ReXore
Info_req
NO
ISI-Call
ISI-Call ISI-Releas! -
ion ; Restoration
Restoratlo%d _ind > <_conf
fesrSiing) fesdiiro) (-~ )
ESTORATIO ESORATIO
Figure A.8a
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Process Controlling_ SwMI_ANF-ISIGCI 6(6)

I |
ISI-Disconptect ISI-Releage
_req _req

efhplete
all release

ISI-Call
Restoratio

NO
NO YES NO
ISI-Call ISI-Call _ 8 _Di - .
Restoration Restoration ISI F;elae>e IS_Ilesco nejSIdReleas IS_IdReIeas
“conf “conf _con _in _in _in

CO ) (=) OO CO @) O

CALL
RELEASE

ISI-Relea$
_conf

Figure A.8b

A.3

SDL representation of an ANF-ISIGC entity at FE3

Figures A.9 to A.11 show the behaviour of an ANF-1SIGC entity at the participating SwMI.

The following conventions are used:

the input signals from the left represent primitives from the participating SwMI call control application;
the output signals to the left represent primitives to the participating SwMI call control application;
the input signals from the right represent primitives from the controlling SwWMI ANF-I1SIGC entity;

the output signals to the right represent primitives to the controlling SwMI ANF-1SIGC entity.
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Process Participating_ SwMI_ANF-ISIGC 1(3)

IDLE

ISI-Setup GC-Setup ISI-Call I1SI-Setup El—t(:allt_ ISI-Rejec
_req _req Restoratioh req _resp r%ss lc))ra iof req

ISI-Call ;
ISI-Setup ISI-Conngct : ISI-Setup ISI-Call ISI-Reject
<_ind _ind < Riﬁztoratlo _conf Restoration £onf|_ind

L

( \L ) (AC\TL.VE) ( \L ) (Covmgm) (AC\TL.VE)

=}

=}

WAIT
CONNECT

ISI-Conne, ISI-Relea ISI-Releage ISI-Discolnect
_req _req _resp _req

ISI-Conngct ISI-Releafe [ISI-Releas ISI-Disconnect
_in _ind _conf _ind

N

oROUP | [ishtiec
CALL

(- ) (o)

Figure A.9: SDL for participating SwMI ANF-ISIGC entity
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Process Participating_ SwMI_ANF-ISIGC 2(3)
o by
1 1
e e i

DELAY CALL CALL

ENTRY ISCONNEC RELEASE

I I ]

ISI-Setup ISI-DiscofnefiSI-Relea: ISI- Relea ISI Releage
_resp _req _req _req resp
ISI-Setup ISI-Disconnect ISI-Releage ISI Release ISI- Releas

_conf _ind _ind _conf
WAIT CALL CALL CALL
CONNECT ISCONNEC RELEASE RELEASE
DELAY
GROUP
CALL
I I ]
ISI- Setup ISI Setup ISI-Rejec ISI-DiscomnefiSI-Relea:
_req resp _req req _req
ISI Setup ISI- Setup ISI-Reject ISI Dlscon ct ISI Release
_ind _conf _ind
_ WAIT DELAY CALL CALL
CONNECT ENTRY ISCONNEC RELEASE

Figure A.10: SDL for participating SwMI ANF-ISIGC entity
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Process Participating_ SwMI_ANF-ISIGC

ACTIVE

ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-TX ISI-Info
Demand_feq Ceased_r¢q |Demand_rssp |Granted_r Interrupt_r Ceased_r _req
ISI-TX ISI- TX ISI-TX ISI-TX

Demand_i}

Ceased |n>

ISI TX
Demand_

Granted_ipd

Interrupt_i

ISI-TX
hd Ceased

ISI-Info
_ind _ind

L

) nJ, ) L
OO

ISI-Info ISI- PoII ISI Poll ISI- Resou e ISI Resoyrc ISI-TX ISI-TX

_req _req resp _req resp Continue_freq / Wait_req
ISI-Info ISI Poll ISI- PoII ISI Resoyrce|lSI-Resour ISI-TX ISI-TX
_ind _ind _conf _ind _conf Continue_in Wait_ind

L

L

L

L

OO

ISI-Call

I
_ ISI-Call
Restoratiq
Restore_r req

=}

ISI-Call

I
Restoratio
resp

I1SI- Relea
_req

ISI Disco
req

_ ISI- CaII ISI Call L
:?Selst%?g ind Restoration Restoration ISirI1dReIea>e ISirI]lescon ©
- _|nd conf - —

RELEASE

)

CALL
ISCONNEC

nect

t

3(3)

Figure A.11: SDL for participating SwMI ANF-ISIGC entity
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Annex B (normative):
Stage 2 description of the interactions between ANF-ISIGC
and SS-CAD when invoked for the called group

B.1 Information flow diagrams

B.1.1 Group call set-up when SS-CAD is invoked for called group

In the case of incoming callsto arestricted group, the supplementary service CAD shall be invoked by the group home
SwMI when a call request to the restricted group is received. If authorization is required by a dispatcher, three methods
of call set-up may be made.

For the case 1 scenario direct call set-up shall be made between the calling user and the dispatcher. Indication sent to
the calling user, that the call has been temporarily diverted, isoptional. If the call is authorized by the dispatcher,
indication of acceptance should be sent to the calling user and the dispatcher should be released. Figures B.1to B.5
show a call set-up sequence using direct call set-up.

For the case 2 scenario a connection is made between the group home SwMI and the dispatcher. Indication sent to the
calling user, that the call has been intercepted, is optional. If the call is authorized by the dispatcher, indication of
acceptance should be sent to the calling user and the dispatcher should be released. Figures B.6 to B.8 show acall
set-up sequence using call to dispatcher without call set-up to the calling user.

For the case 3 scenario call set-up shall only be made between the calling user and the dispatcher on-demand from the
dispatcher. Indication sent to the calling user, that the call has been intercepted, is optional. If the dispatcher wishesto
set-up acall to the calling user, call set-up will continue as for direct call set-up (seefiguresB.2 to B.5). If the call is
authorized by the dispatcher, indication of acceptance should be sent to the calling user and the dispatcher should be
released. Figures B.9 and B.10 show acall set-up sequence using on-demand call set-up to the calling user.
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M SC SS_CAD_D I reCt_CaI I_Set_ u p /* Direct call set-up to dispatcher

Dispatcher has migrated from group SwMI
SS-CAD invoked for called group

|ImT T === =
I I

(=Y
i ! Group HSwMI not collocated with OSwMI*/
L, ]

PSwMI3
OSwMI1 OoSwMI1 CSwMI2 CSwMI2 Dispatcher PSwWMI3
[ FEL | | FE1 | [ FE2 | | FE2' | [ FE3 | | FE3' |

<

IDLE

>

104

I1SI-Originating Setup_req_|

[PSSl Setup (B—channel)

ORWARD 201
CALL 202

ISI-

ind

I1SI-Originating S¢tup_ind

Diverted_req

2001
CCAD’1

CCAD1

SS-Information_req_ind
(diverted

[PSSl CONNECT (B-channel OK)]

OCAD1
OCAD3

Diverted_ind

OCAD'1

ERTED
ISPATCHE!

Figure B.1: Information flow sequence - Direct call set-up to dispatcher (sheet 1 of 5)
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M SC SS_CAD_D I reCt_CaI I_Set_u p /* Direct call set-up to dispatcher

|m————— - - Dispatcher has migrated from group Swi

1 :\_\ SS-CAD invoked for called group
1 H Group HSwMI not collocated with OSwMI*
Lo e i
PSWMI3
OSwMI1 OSwMI1 CSwMI2 CSwMI2 Dispatcher PSwMI3
[ rer ]| FEL | [ FE2 | [ Fe2 ] [ FE3 | [ Fez ]
ORWAR ERTED 8
CALL ISPATCH; CCAD'3 IDLE
1SI-Setup_req
211
ISI-Setup_req_ind
CCAD'4
[PSSl FACILITY]
ISI-Setup_req an
OCAD5 Request_re
OCAD6
I1SI-Setup_ind
CCAD3
TST=Setup_req_in¢l and
1004 ISI-SS-Informatign_req_ind (request)
1005
[PSSl SETUP (B channel)]
ISI-Setup_resp PCAD3
PCAD4
TST=Setup_ind and|
108 Request_ind
109
I1SI-Setup_resp_conf
PCAD2
[PSSl FACILITY]
213 PCAD’3
ISI-Connect_req
PCADS5
ISI-Connect_req_ind
[PSSl CONNECT (B-channel OK)]

213

ISI-Setup_conf

2004
CCAD’5

ISI-Connect_req

Figure B.2: Information flow sequence - Direct call set-up to dispatcher (sheet 2 of 5)
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MSC SS-CAD_Direct_call_set-up

/* Direct call set-up to dispatcher
Dispatcher has migrated from group SwMI

is set !

A
:\_\ SS-CAD invoked for called group
! Group HSwMI not collocated with OSwMI*/
-]
PSWMI3
OSwMI1 OSwMI1 CSwMI2 CSwMI2 Dispatcher PSwMI3
FEr | | FE1 [ FE2 | | FE2 | [ FE3 | [ FEz ]
ORWAR
CALL CCAD5 IDLE
— ISI-Connect_req_ind | ISI-Connect Ackmowledge_reg_ind
SS-CAD indicator |
[PSSl FACILITY] [PSSl FACILITY]
110 CAD
OCAD7 DIVERTED PCADS
I1SI-Connect_ind ISI-Connect Ack|ind
WAIT
1006 THROUGH ACTIVE PCAD’5
ONNEC
PCAD’6
Accept_req
PCAD7
ISI-SS-Ipformation_req_ind(accept)
[PSSl FACILITY]
CCAD8
ISI-Release_req|ind
[PSSl RELEASE |
PCADS8
[PE S1 RELEASE COMPLETE]
CCAD7 < IDLE >

Figure B.3: Information flow sequence - Direct call set-up to dispatcher (sheet 3 of 5)
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M S C S S - CA D_D I re Ct_CaI I_S et_ u p /* Direct call set-up to dispatcher
- Dispatcher has migrated from group Swi

SS-CAD invoked for called group

_________ 1A}
l'\. Group HSwMI not collocated with OSwMI*)
Lo i
OSwMI1 OSwMI1 CSwMI2 CSwMI2 CSwMI2 PSwMI3 PSwMI3
[ FET | | FEL | | FE2 | | FE5 | | FE2' | | FE3 | | FE3 |
WAIT CAD
THROUGH IDLE
ONNEC> QIVERTED
Accept_ind
I1SI-SS-Ipformation_req_ind
(accept CCAD'6
2002
PSs1 FACILITY-I

OCADS8 ONTINU
OCAD10 CALL

Accept_ind

WAIT 203
OCAD’3 THROUGH 204
ONNEC

Verify-Group_red

ISI-Setup_req

501
502

erify-Group_resp

205
211 T

I1SI-Setup_req_ind

PSS1 SETUP (B—CHANNEL):I

GROUP 301
CALL 302
INITIATE
I1SI-Setup_ind

3001
3002

ISI-Setup_resp

303
304

ISI+Setup_resp_conf

[PSSl CONNECT (B-channel OK)

WAIT >
213 CONNECT

I1SI-Setup_conf

2004
2005

ISI-Connect_req

Figure B.4: Information flow sequence - Direct call set-up to dispatcher (sheet 4 of 5)
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RS — Dispatcher has migrated from group SwMI
1 N SS-CAD invoked for called group

H H Group HSwMI not collocated with OSwMI*/
1

M S C SS_ CAD_D I rect_cal |_Set_ u p /* Direct call set-up to dispatcher [T

oSwMI1 OSwMIL CSwMI2 CswMI2 PSWMI3 PSWMI3
FET | | FE1 | [ FE2 | [ FE2 [ FE3 ] | FE3'

WAIT GROUP WAIT
THROUGH CALL CONNECT
ONNEC INITIATE,

214
215

1-SS-Information_reg_imd
(ISI-Through Connect)

ISI-Connect_req]ind

[PSSl FACILITY]|[PsS1 FACILITY]

OCAD9
111

307

ACTIVE 308

ISI-Connect_ind

1SI-Thrgugh Connect_ind PSwMI1

------------- FE3
I-GCfSetupJeq]

<ACTIVE>
j< IDLE 309

3003

PSwMI1
FE3’
1SI-Connect_ind
3003 ACTIVE

Figure B.5: Information flow sequence - Direct call set-up to dispatcher (sheet 5 of 5)

Upon reception of the group addressed ISI-SETUP ind. with the SS-CAD indicator set, the originating SwM| shall
evaluate if the group call can be performed and reserve resources for the group call. However, the group members shall
not be connected until a ThroughConnect ind. is received from the controlling SwMI.

The resources reserved in the originating SwMI shall upon reception of the group ISI-SETUP ind. remain reserved until
a ThroughConnect ind. or ISI-RELEASE ind. isreceived. At this point, the group call is either connected to the
members of the group call in the originating SwMI using the reserved resources or the resources are rel eased because
the call could not be set-up.
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18]

/* Call to dispatcher without call set-up

H I\ Dispatcher has migrated from group SwMI
! '-\I SS-CAD invoked for called group
i 1 Group HSwMI not collocated with OSwMI*/
e ]
PSWMI3
OosSwMI1 OSwMI1 CSwMI2 CSwMI2 Dispatcher PSwMI3
[ rEr ] FE1 | [ FE2 | [ FE2 [ FE3 | [ FEz ]
IDLE >
|
104
I1SI-Originating Setup_req_|ind
[PSSl Setup (B-channel)
ORWARD 201
CALL 202
ISI-Originating S¢tup_ind
2001
CCAD2
Intercept_req
CCAD2
SI-SS-Information_req_ind
(intercept)
[PSSl CONNECT (B-channel OK)]
WAIT
88?8421 ISPATCHER
ESPONS)
Intercept_ind
OCAD2

Figure B.6: Information flow sequence - Call to dispatcher without call set-up (sheet 1 of 3)
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MSC SS-CAD_Call _without_call_set—y

L
/* Call to dispatcher without call set-up
Dispatcher has migrated from group SwMI

1 :\_\ SS-CAD invoked for called group
1 H Group HSwMI not collocated with OSwMI*/
Lo e i
PSWMI3
OSwMI1 OSwMI1 CSwMI2 CSwMI2 Dispatcher PSwWMI3
[ rer ]| FEL | [ FE2 | [ Fe2 ] [ FE3 | [ Fez ]
ORWAR WAIT ,
CALL ISPATCHE| CCAD'4 IDLE
ESPONS
Request_req Individually
___________________ | {addressed to the
dispatchers !
CCAD4
ISI-SS-Informatipn_req_ind(request)
[PSSl SETUP (nd B—channel)]
PCAD1
Request_ind
PCAD’1
PCAD’6
Accept_req
PCAD7
ISI-SS-Ipformation_req_ind(accept)
[PSSl CONNECT (no B-channel)
CCAD9 ACTIVE >
[PSSl RELEASE |
PCAD9
[PS S1 RELEASE COMPLETE
CCAD7 IDLE
ISI-SS-Ipformation_req_ind(accept) | Accept_ind
[PSSl FACILITY-I
OCADS8 ONTINU CCAD'6
OCAD10 CALL 2002
Accept_ind
OCAD’4

Figure B.7: Information flow sequence - Call to dispatcher without call set-up (sheet 2 of 3)
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— 1 — 1
M S C SS CA D_Cal I_Wlth O ut_Ca.I I_Set l /* Call to dispatcher without call set-up
|m———————— - Dispatcher has migrated from group SwMI
:‘_\ SS-CAD invoked for called group
| Group HSwMI not collocated with OSwMI*/
e j
OSwMI1 OSwMI1 CSwMI2 CSwMI2 CSwMI2 PSwWMI3 PSwMI3
FEr | | FE1 | | FE2 | ] FE5 | [ 2 ] | FE3 | | FE3’
ORWAR ONTINU
CALL < CALL IDLE
ISI -=Setup_req
203
204
Verify-Group_red
501
502
erify—-Group_resp
205
211
IP1-Setup_req_ind | ISI-Setup_req_ind
PSs1 FACILITY-l |'P531 SETUP (B CHANNEL)]
106 GROUP 301
107 CALL 302
INITIATE,
ISI-Setup_ind ISI-Setup_ind
1004 3001
1005 3002
ISI-Setup_resp ISI-Setup_resp
108 303
109 304
ISI+Setup_resp_conf
[PSSl CONNECT (B-channel OK)
I1SI-Setup_resp_gonf
WAIT
CONNECT
PSS1 FACILITY
WAIT
CONNECT

NOTE:  See figures 21 to 22 for the completion of call set-up.

Figure B.8: Information flow sequence - Call to dispatcher without call set-up (sheet 3 of 3)
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MSC SS-CAD_On-Demand_call_set-un

_________ /* On-Demand call set-up to the dispatcher

' I\ Dispatcher has migrated from group SwMI

! '-\I SS-CAD invoked for called group

i i Group HSwWMI not collocated with OSwMI*/
e ]

PSWMI3
OSwMIL OSwMIL cswMmI2 CsSwMI2 Dispatcher PSWMI3

[ rEr ] FE1 | [ FE2 | [ FE2 [ FE3 | [ FEz ]

IDLE >

|
104

ISI-Originating Setup_req_|ind

[PSSl Setup (B—channel)

ORWAR 201
CALL 202

ISI-Originating Setup_ind

2001
CCAD’2

Intercept_req

CCAD2

|SI-SS—Information_req_ind
(intercept)

[PSSl CONNECT (B—channel OK)]

WAIT
88ﬁ8i ISPATCHE
ESPONS)

Intercept_ind

OCAD2

Figure B.9: Information flow sequence - On-demand call set-up (sheet 1 of 2)
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— — LW
M SC SS CAD_O n De m an d_CaI |_Set /* On-Demand call set-up to the dispatch
|m———————— - Dispatcher has migrated from group Sw
1 :\_\ SS-CAD invoked for called group
1 H Group HSwMI not collocated with OSwMI*
Lo e i
PSWMI3
OSwMI1 OSwMI1 CSwMI2 CSwMI2 Dispatcher PSwMI3
[ FEr | | FE1 [ FE2 | | FE2 | [ FE3 | | FE3' |
RWAR WAIT )
OCALL ISPATCHE CCAD'4 IDLE
ESPONS)
Request_req Individually
___________________ | __|addressed to the
dispatchers !
CCAD4
I1SI-SS-Informatipn_req_ind(request)
[PSSl SETUP (ng B—channel)]
PCAD1
Request_ind
PCAD’1
PCAD'4
Diverted_req
PCAD2
I1SI-SS-Information_req_ind(diverted)
[PSSl (CONNECT (no B-channel)
CCAD9 ACTIVE >
[PSSl RELEASE |
PCAD9
[PS S1 RELEASE COMPLETE]
CCAD1
CCAD4
ISI-SS-Information_req_ind(diverted) | Diverted_ind
[PSSl FACILITY
OCAD1 ERTED
OCAD3 ISPATCHE!
Diverted_ind
OCAD'1

NOTE:

See figure CAD2 to CADS for the call set-up sequence.

Figure B.10: Information flow sequence - On-demand call set-up (sheet 2 of 2)
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B.2 Definition of information flows

B.2.0 General

The information flow PDUSs have been defined for SS-CAD when additional information needs to be added to the PDU.
For acomplete list of SS-CAD PDUs see ETSI EN 300 392-11-6 [8].

B.2.1 ISI_THROUGH CONNECT
ISI_ THROUGH CONNECT is an unconfirmed information flow:
e  acrossrelationship rc from FE2 to FE1; and
e acrossrelationship rafrom FE1 to FEL'.

ISI_ THROUGH CONNECT request/indication information flow shall be sent to the originating SwMI to inform it to
through connect group members located in the originating SwMI.

Table B.1 lists the service elements within the ISI_ THROUGH CONNECT information flow.

Table B.1: Content of ISI_ THROUGH CONNECT

Service element Request
Set-up type (full, partial) M
Basic service information C (see note 1)
Call priority (emergency, priority 1-14) C (see note 1)
Call ownership C (see note 1)
Call amalgamation M
Transmission grant M
Transmission request permission M
Calling user identity M (see note 2)
Call diverted to a dispatcher M
Notification indicator o
Proprietary ©]
NOTE 1: Conditional on the value of call amalgamation. If the information
element "call amalgamation"” is not set, then the value of the
information element shall be equal to the value received in the
ISI-SETUP request primitive.
NOTE 2: In the case of call amalgamation, only one of the original calling
users shall become calling user for the group call. This information
element shall contain this user's identity.

B.3  Functional Entity Actions (FEAS)

B.3.0 General

Only the SS-CAD specific actions are stated bel ow. For the complete list of basic call functional entity actions see
clause 5.3.

B.3.1 Functional entity actions of FE1

OCAD1 SS-CAD has been invoked for the called group. The group call request has been diverted.

OCAD2 SS-CAD has been invoked for the called group. The group call request has been intercepted.
OCAD3 Direct call set-up will be made to the dispatcher.
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OCAD4
OCADS5
OCADG6
OCAD7
OCADS8
OCAD9
OCAD10

B.3.2

OCAD1
OCAD"2
OCAD'3
OCAD'4

B.3.3

CCAD1
CCAD2
CCAD3

CCADA4
CCADS5S

CCADG6
CCAD7
CCADS8
CCAD9

B.3.4

CCAD'1
CCAD"2
CCAD'3
CCAD'4

CCAD'S
CCAD'6
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Call set-up will not be made to the dispatcher or on-demand call set-up will be made with the dispatcher.
Receive an individual addressed 1SI_SETUP reqg.ind.

Forward the set-up request to FE1'.

Inform FE1' to connect the calling user using the reserved resources.

The dispatcher has accepted the call. Call set-up to the called group will continue.

The call is now to be through connected.

Inform FEL' of the accepted call.

Functional entity actions of FE1'

The call has been diverted. Wait for acall set-up request to the dispatcher.
The call has been intercepted. Wait for acceptance from the dispatcher.
Wait for ISI_ THROUGH CONNECT req. to the called group.

Wait for normal group call set-up.

Functional entity actions of FE2
Send an ISI_DIVERTED reqg.ind. to the FEL.
Send an ISI_INTERCEPT req.ind. PDU in the PSS1 CONNECT message.

Set-up the call to the dispatcher as an individual call and indicate that SS-CAD has been invoked
(SS PDU REQUEST).

Request the dispatcher to authorize the incoming group call.

Send an ISI_CONNECT to FE1 to indicate that the calling user isto be connected and an ISI_CONNECT
ACKNOWLEDGE to FES to indicate that the dispatcher is to be through connected.

The call isto be diverted to the dispatcher (On-demand call set-up by dispatcher).
The call has been accepted. Inform FE1 and FE2.
Release the call to the dispatcher.

Release the PISN connection to the dispatcher's SwMI.

Functional entity actions of FE2'

The supplementary service SS-CAD has been invoked on the called group number. Direct call set-up will
be made to the dispatcher. Inform the originating SwMI that the call has been diverted.

The supplementary service SS-CAD has been invoked on the called group. A call will not be set-up with
the dispatcher. However, the dispatcher can choose to set-up a call with the calling user on demand.

Perform a direct set-up between the originating SwMI, FE1, and the participating SwM| were the
dispatcher islocated.

The call isto be authorized by a dispatcher. Send the SS PDU REQUEST to the SwMI where the
dispatcher islocated to indicate that the call has been intercepted.

Send an ISI_CONNECT req. to FE2 requesting that the diverted call be through connected.

The group call is accepted. Group call set-up can continue.
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B.3.5 Functional entity actions of FE3

PCAD1 Send arequest to a dispatcher to authorize the incoming group call.
PCAD2 Inform FE2 that the call shall be diverted to the dispatcher.

PCAD3 Receive an individual addressed 1SI_SETUP req.ind. to a dispatcher.
PCADA4 Forward the request to FE3'.

PCADS5 Forward the connect to FE2.

PCAD6 Inform the dispatcher to through connect.

PCAD7 Inform FE2 of the dispatcher acceptance.

PCAD8 Release the dispatcher.

PCAD9 Confirm that the PISN connection has been released.

B.3.6 Functional entity actions of FE3'
PCAD'1 Inform the dispatcher to evaluate the group call.

PCAD'2 Evaluate if the necessary resources are available and that the migrated dispatcher exist in the SwMI. If the
call can be performed in the participating SwMI, then send a set-up request to the dispatcher.

PCAD'3 The dispatcher has accepted the call. Inform the controlling SwMI.
PCAD'4 The dispatcher wishes to set-up a call to the calling user (on-demand call set-up).
PCAD'5 Send the connect acknowledge PDU to the dispatcher.

PCAD'6 Theincoming group call has been accepted by the dispatcher.
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Annex C (informative):
Static description of the TETRA group call bearer service,
using attributes

Reformulating the corresponding information defined in ETSI EN 300 392-2 [3] leads to the static description of
TETRA bearer service attributes given below using the relevant attributes with the corresponding values as defined in
Recommendation ITU-T 1.140 [i.3].

1) Information transfer mode: circuit

2) Information transfer rate: from 2,4 kbit/s up to 4 x 7,2 kbit/s (= 28,8 kbit/s) (in the case of data
transmission) - see clause 14.8.2 of ETSI EN 300 392-2 [3]

3) Information transfer capability: all TETRA circuit mode bearer and tele- services

4) Structure: for single slot communications: "service data unit integrity” for telephony
calls and for end-to-end encrypted data calls, and "unstructured” for other
datacalls;

for multislot communications: "Time Slot Sequence Integrity" (TSSI)

NOTE: According to clause 4.5.1 of ETSI EN 300 392-2 [3] the air interface time slots comprise 510 bits
(possibly only half, in special cases), sent at a data rate of 36 kbit/s (hence atimeslot duration of
14,167 ms). Depending on the type of traffic channel that they carry, these 510 bit time slots carry layer 3
service data units possibly completed by error control bits and interleaved between N time slots of
different lengths (e.g. 432 bitsfor 7,2 kbit/s traffic channel, or 288 bits for 4,8 kbit/s traffic channel). The
above statement about the value of the attribute structure in the case of telephony calls and of end-to-end
encrypted data calls means that the corresponding layer 3 service data units have to be delivered
transparently to the destination access point.

On the other hand, it is clear that the order of the time dots at the air interface should be kept end-to-end
in multi-slot communications, hence the structure "TSSI".

5) Establishment of communication: demand

6) Symmetry: bi-directional symmetric for duplex operation, and unidirectional for
half-duplex operation

7) Communication configuration: point-to-multipoint (since the communication is agroup call)

8) Access channel and rate: TDMA timeslot, at arate of 9 kbit/s

9) Access protocol: air interface protocols for both signalling and user information - as

defined in ETSI EN 300 392-2 [3]

10) Supplementary services provided: in line with Recommendation ITU-T 1.210 [i.4], the definition of the
value of this attribute is under study

11) Quality of Service (Q0S): in line with Recommendation ITU-T 1.210 [i.4], the definition of the
value of this attribute is under study

12) Interworking capability: according to Recommendation ITU-T 1.140 [i.3], the possible val ues of
this attribute remain to be defined

13) Operational and commercial aspects: according to Recommendation ITU-T 1.140 [i.3], the possible values of
this attribute remain to be defined
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Annex D (informative):
Definition of the ISI ROSE operation

The ROSE operation in support of TETRA encoding PDU is defined in ETSI EN 300 392-3-1 [4], clause 8.4.1.
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Annex E (informative):
Signalling Diagram Examples

E.1 Call Setup

E.1.0 General

The following clauses in this annex give examples of call set-up scenarios for some of the possible call acceptance and
call connection modes.

The examples, deliberately, ignore the case of parties being at the CSwMI. Thisis because the reason for these
diagramsisto demonstrate the ISl signalling.

NOTE: ThePDU namesin the figures are using mixed cases although the text is using upper case presentation.

E.1.1 Single calling party, no queuing for resources
. CSwMI connects on any strategy; and

. the CSwWMI waits for al responsesto its ISI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E. 1.

Originating SwMI Controlling SwMI Participating SwMI 1 Participating SwMI 2
U-Setup(cg) 1SI-Originating Setup
N
D-Call-Proceeding(cg L cg T
+------- . "
1SI-Setup Initiate 1SI-Setup Initiate
cg I cg 1SI-S¢tup Initiate
>
1SI-Setup-Acknowledge / cg
> 1SI-Setup-Acknowlefige
cg <
1SI-Setup Acknowledgd
1 <
D-Setup(grp) 1SI-Connect <> 1SI-Connect D-Setup(grp)
Vi

D-Connect(cg) not call amalgamatio not call amalgamation

not a call owner not a call owner

transmission granted transmission granted to

D-Setup(grp) another user I Sl-Connect D-Setup(grp)
< \ X

noj call amalgamation
noj a call owner
trghsmission granted to another

Figure E.1: Successful group call set-up: single calling party, no queuing for resources

NOTE 1: The CSwMI waitsfor al initial responses (1SI-SETUP-ACKNOWLEDGE or ISI-DELAY PDU) from al
external SwMIs. It then performs an evaluation to determine if the call should be delayed
(i.e. ISI-RELEASE PDU sent to ready SwMIs) or a partial call setup (i.e. send ISI-CONNECT PDU to
ready SWMIs). In this case it has no (sensible!) option but to connect the call.

NOTE 2: Sincethereisno queuing there is never any need to release resources due to the CSwMI being unable to
connect the call. So it does not matter, in this case, if the CSwMI is capable of sending | SI-RELEASE
PDU during call setup or not.

ETSI



219 ETSI EN 300 392-3-3V1.4.1 (2017-12)

NOTE 3: Thisisthe norma and most common case.

E.1.2 Single calling party, some queuing for resources

. CSwMI connects when the OSwMI is ready; and

. the CSwWMI waits for al responsesto its ISI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E.2.

Originating SwMI Controlling SWMI Participating SwMI 1 | | Participating SwMI 2
U-Setup(cg) 1SI-Originating Setup
N
4
D-Call-Proceeding(dg) 9
*«-----— " ,
ISI-Setup Initiate I'SI-Setup Initiate
cg cg ISI-Setup Initiate
>
1SI-Delay cg
> 1SI-Delay
dl
l
1SI-Setup Acknowledgd
1 l

>I Sl-Release
»

delay group cal setup | SI-Setup Acknowledge

MM
\/

ISI-Release

\4

1SI-Setup-Acknowledge
delay group call setup

’ o
3 1SI-Setup Initiate
»
»
1SI-Setup Initiate cg
>
cg
ISI-Setup Acknowledge
| SI-Delay
PO
D-Setup(grp) ISI-Connect I SI-Connect D-Setup(arp)
< MNe N _() >
D-Connect(cg) Not call amalgamation Not call amalgamation
not acall owner not acall owner 5
transmission gramted transmission granted to
D-Setup(grp) another user 1SI-Info
_________________________________ _>
+— 1SI-Setup Acknowlegige  call connected
( ISI-Connect D-Setup(grp)
Not call amalgamation
not acall owner
transmission granted to
another user

Figure E.2: Successful group call set-up: single calling party, some queuing for resources

NOTE 1: CSwMI waitsfor all initial responses (I1SI-SETUP-ACKNOWLEDGE or ISI-DELAY PDU) from al
external SwMIs. It then performs an evaluation to determine if the call should be delayed
(i.e. ISI-RELEASE PDU sent to ready SwMIs) or apartial call setup (i.e. send ISI-CONNECT PDU to
ready SwMIs). In this case, since the CSwMI wants an OSwMI to be ready before it connects, but asit is
not, it decidesto delay the call.
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Any |SI-SETUP-ACKNOWLEDGE PDU received after the CSwMI has delayed the call causes a new
re-evaluation of what the CSwM| should do. The alternatives are to continue to delay the call (send an
ISI-RELEASE PDU to the newly ready SwMI) or attempt to get the call to setup (by initiating the call

again to al delayed SwMIs). In the example since the OSwMI is still not ready the CSwMI decides to

continue to delay the call.

The condition that the CSwM 1 islooking for is fulfilled when the 1SI-SETUP-ACKNOWLEDGE PDU
comes in from the calling party. Asin 2) are-evaluation is performed but thistime adecision is taken to
try to reactivate the call. Thisis because the call can now be connected. To do thisan
ISI-SETUP-INITIATE PDU issent to all delayed SwMIs (those that have been sent |SI-RELEASE
PDU).

When al of the responses to the | SI-Setup-Initiate have been received (ISI-SETUP-ACKNOWLEDGE or
ISI-DELAY PDU) then another re-evaluation is performed. In this example, it can decide nothing other
than to connect the call, so ISI-CONNECT PDU is sent to all SwMIsthat are ready to connect. In the
example one of the SwMIsis not ready to connect. It will be connected later when it sendsin its
I1SI-SETUP-ACKNOWLEDGE PDU.

If the delaying SwMI s strategy on sending in its |SI-SETUP-ACKNOWLEDGE PDU isto wait for more
than one of its called parties to be ready then there will be parties that are ready but have not been
connected into the call. The PSwMI may take account of the ISI-INFO PDU (call connected) to return its
ISI-SETUP-ACKNOWLEDGE PDU when a party can be connected into the call, thus avoiding the
problem.

It is possible that the call has been connected without a calling party. Thiswould be the case if the OSwMI had not
based the sending in of its 1SI-SETUP-ACKNOWLEDGE PDU on the basis of its called party being ready (for example
it could have sent it in based on any party (called or calling) being available, and it was a called party that was
available).

It ispossible (but probably unlikely) that the call could have been connected with no called parties. This assumes that
there are no ready called parties at the OSwM| and that the PSwMI did not wait for called partiesto be ready before
sending inits 1SI-SETUP-ACKNOWLEDGE PDU.

Single calling party, some queuing for resources, different
connect strategy

CSwMI connects when the OSwMI and a PSwM I is ready; and

the CSwWMI waits for al responsesto its ISI-SETUP-INITIATE PDU before determining if the call can be

connected. Refer to figure E.3.
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Originating SwMI | | Controlling SwMI | | Participating SwMI 2 | | Participating SWM|I 2
U-Setup(cg) 1SI-Originating Setup
N
D-Call-Proceeding(cg) J cg
<_ _______
1SI-Setup Initiate ISI-Setup Initiate
cg cg ISI-Sgtup Initiate
>
1SI-Delay cg
> 1SI-Delay
<
1SI-Setup Acknowledgd
1 <
<>ISI-ReIease
>
delay group call setup 1SI|-Setup Acknowledge
2 <
<> ISI-Release
1SI-Setup-Acknowledge |
delay group cgl setup
’ o
3 | SI-Setup Initiate
N >
Ll
) ISI-Setup-Initiate  cg
/ Ll
ISI-Delay cg
ISI-Delay
O
ISI-Release
<
delay group call setup ISI-Setup Acknowledge
1SI-Setup Initiate <> 5
d
l
cg I SI-Setup Acknowledge
I SI-Setup-Acknowledge
’ =N
D-Setup(grp) 1SI-Connect ISI-Connect E D-Setup(grp)
D-Connect(cg) Not call amalgamation Not call amalgamption
not a call owner not acall ownera/E1
transmission granted Transmission grafited to
D-Setup(grp) 1SI-Connect another user | p-Setup(grp)
& BN [
Not cal amalgamation
not acall owner
Transmission granted to
another user

Figure E.3: Successful group call set-up: single calling party, some queuing for resources,
different connect strategy to clause E.1.2

NOTE 1: CSwMI waitsfor all initial responses (1SI-SETUP-ACKNOWLEDGE or ISI-DELAY PDU) from al
external SwMIs. It then performs an evaluation to determine if the call should be delayed
(i.e. ISI-RELEASE PDU sent to ready SwMIs) or a partial call setup (i.e. send ISI-CONNECT PDU to
ready SWMIs). In this case since the CSwMI wants the OSwMI and a PSWMI to be ready before it
connects, but only a PSwMI is ready, it decidesto delay the call.
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Any |SI-SETUP-ACKNOWLEDGE PDU received after the CSwMI has delayed the call causes a new
re-evaluation of what the CSwM| should do. The alternatives are to continue to delay the call (send an
ISI-RELEASE PDU to the newly ready SwMI) or attempt to get the call to setup (by initiating the call
again to al delayed SwMIs). In the example part of the conditions the CSwMI needs have been fulfilled,
aPSwMI isready, however since the OSwMI is delaying the CSwM I decides to continue to delay the
call.

Asin note 2 are-evaluation is performed when an | SI-SETUP-ACKNOWLEDGE PDU is received but
the CSwMI isdelaying the call. Thistime a decision istaken to try to reactivate the call, thisis because
the OSwMI is now available and if one of the delayed PSwM s was still to be available then the call
could be connected. To do thisan ISI-SETUP-INITIATE PDU is sent to al delayed SwM s (those that
have been sent 1 SI-RELEASE PDU).

When al of the responses from the SwMI s that have been sent the ISI-SETUP-INITIATE PDU have been
received (1SI-SETUP-ACKNOWLEDGE or ISI-DELAY PDU) then another re-evaluation is performed.
In this example, both of the PSwMIs have sent an ISI-DELAY PDU. The CSwMI has not met the
conditions it needs to connect the call and so decides that the call should again be delayed. It sends
ISI-RELEASE PDU to all SwMIsthat are ready. In this case thisis only the OSwMI.

Thereceipt of an ISI-SETUP-ACKNOWLEDGE PDU while the call is being delayed causes a new
re-evaluation by the CSwMI of what it should do next. The CSwMI still only has part of the condition
satisfied that it needs to connect the call (it has only a PSwMI available). Since the OSwMI is currently
being delayed by the CSwM I, the CSwMI now decides to attempt to reactivate the call again. It sends an
ISI-SETUP-INITIATE PDU to al delayed SwMIs. In this case thisis only the OSwMI.

Thefirst ISI-SETUP-ACKNOWLEDGE PDU to arrive is from the delaying PSwMI. This does not cause
are-evaluation of what the CSwMI should do, since the CSwM| islooking for responses from al of the
SwMIsto whichiit hasjust sent an ISI-SETUP-INITIATE PDU. Thisis not one of them (however, the
CSwMI remembers that this PSwMI is no longer delaying itself). The next
ISI-SETUP-ACKNOWLEDGE PDU isfromthe OSwMI. Since all of the responses that the CSwMI had
been looking for have now come in are-evaluation is performed. This determines that both an OSwM|
and a PSwMI are now available for connection. Therefore, the call is connected.

Single calling party, some queuing for resources, showing
multiple releasing

. CSwMI connects when all SwMIs are ready.

e  TheCSwMI waits for al responsesto its1SI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E.4.

ETSI



223

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

Originating SwM |

| | Controlling

SwMI |

| Participatina SwWM | 2 |

| Participatina SwWM | 2 |

U-Setup(cg)

I1SI-Originating Setup

D-Call-Proceeding(cg) o

cg

I1SI-Setup Initiate

I1SI-Setup Initiate

cg ca 1SI-S¢tup Initiate
>
1SI-Setup-Acknowledge cg
> I1SI-Delay
cg <
1SI-Setup Acknowledge
1 <
1SI-Release <>I SI-Release
< Vany »
delay group call setup delay group call setup | SI-Setup Acknowledge
2 <
I1SI-Setup Initiate <> 1SI-Setup-Initiate
o Van »
cg cg
1SI-Setup-Acknowledge 1SI-Delay
Ll bl
cg S
1SI-Release ISI-Release
A\ »
N> =
delay group call setup delay group call setup
1SI-Setup Acknowledge
4 Bl
| SI-Setup-Initiate <> 1SI-Setup Initiate
> D »
< \\V
cg I1SI-Delay cg
I1SI-Delay
L
5 <>I Sl-Release
»
>
delay group call setup
1SI-Setup Acknowledge
el
R
1SI-Release
P
1S1-Setup Acknowledge delay group call setup
>
. <
7 | SI-Setup Initiate
D\ »
>
( ) I1SI-Setup Initiate cg
>
/ Ll
cg 1SI-Setup Acknowledgd
l
8 1SI-Setup Alcknow ledge
D-Setup(grp) 1SI-Connect <> 1SI-Connect
d
Not call amalgpmation

D-Connect(cg) |

g

not a call owner
transmission granted

not a call owng
transmission g

;
anted to

Vi
Not call amalgamation (
A

D-Setup(grp) 1SI-Connect another usgr D-Setup(grp)
< [ VamN |-
< XD >

Not call amalgamation

not a call owner

transmission granted to
another user

D-Setup(grp)

Figure E.4: Successful group call set-up: single calling party, some queuing for resources,
showing multiple releasing

NOTE 1. After receiving all the expected responses the CSwMI delays the call since it does not have all SwMIs

ready.
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Re-eval uation while delaying. Decidesin this case to re-activate the call since al of the other SwMls,
other than the one that just said it was ready, are being delayed.

A re-eva uation of what to do when al responses from the previous re-activation have been received. In
this example the CSwWMI delays the call again since it needs al three SwMIs to be available before
connecting the call and one of them has delayed.

Re-evaluation while delaying. The only delaying SwWMI is now ready, so the CSwMI decidesto
re-activate the call.

The CSwMI waits for all expected responses. When they arrive both indicate that the sending SwMls are
not ready to connect.

Re-evaluation while delaying. Since one other SwMI is till delaying the CSwMI decides to delay the
call.

Re-evaluation while delaying. No other SwMI is now delaying so the CSwMI decides to re-activate the
call.

Once all of the expected responses have been received the CSwMI re-evaluates what it should do. At last
it has al of the SwMIs ready, so it connects the call.

The "ping ponging" (the continual release and reacquisition of resources, while never quite getting al of the resources
needed to connect the call) could go on for some considerable time. However, it cannot exceed the length of the "call
timeout, set-up phase" timer.

E.1.5

Multiple calling parties, a new calling party is on a SwMI not
currently in the call

e  CSwMI connects when an OSWMI is ready.

. The CSwMI does not wait for al responsesto its | SI-Setup-I nitiate before determining if the call can be
connected. Refer to figure E.5.
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Originating SwMI 1 | | Controlling SwMI | | Participating SwMI |

U-Setup(cgl) ISI-Originating Setup
N

D-Call-Proceeding(cgll’  col

D
D-Setup(grp) 1SI-Connect 1SI-Info
< /1

1SI-Setup Initiate ISI-Setup Initiate | Oriainating SwMI 2
cgl cgl I SI-Originaling-Setup U-Setup(cg2)
Va
> i
cg2 D-Call-Proceeding(cg2)
1SI-Setup-Initiate
v >
I'SI-Setup Acknowledge cgl

D-Connect(cgl) ‘

Not call amalgamation call connected

not a caI | owner L 1SI-Info 2

transmissiongranted | }f-—-mmmmmm e |
D-Setup(grp) call connected

1SI-Setup Acknowledge

R
1SI-Connect D-Setup(gr
(] g SR

»

nY
S

Not acall analgamation
not acall owner
transmission granted to

another user 1SI-Sgtup-Acknowledge

( ISI-Connect D-Setup(grp)
AN [

Ll
! D-Connect(cg2)
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Figure E.5: Successful group call set-up: multiple calling parties, a new calling party

NOTE 1

NOTE 2:

E.1.6

is on a SwMI not currently in the call

The CSwMI does not wait for al initial responses (I1SI-SETUP-ACKNOWLEDGE or ISI-DELAY PDU)
from al external SwMIs. In this example the first response to comein, the |SI-SETUP-
ACKNOWLEDGE PDU from the OSwMI meets the CSwMI connection criteria. It therefore partially
connects the call immediately and I1SI-INFO PDUs are sent to all other SwMIsto inform them that the
call has connected. A new OSwMI, that had no called parties, joined the call before the CSwMI
connected it. The remaining SwMIs, including the newly joined SwMi, are connected into the call as soon
asthey are ready.

The ISI-INFO PDUs could cause the receiving SwMIs to send back their |SI-SETUP-
ACKNOWLEDGES PDU sooner than was otherwise the case. Thisis because the SwMIs know that the
call has connected and that any of their parties that are ready should be connected into the call.

Multiple calling parties the second calling OSwMI is ready
first. The new setup from the second OSwMI is received
while the CSwMI is delaying the call

e  CSwMI connects when an OSwMI and one PSwMI is ready.

e  TheCSwMI waits for al responsesto itsISI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E.6.
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Figure E.6: Successful group call set-up: multiple calling parties the second calling OSwMI is ready
first, the new setup from the second OSwMI is received while the CSwMI is delaying the call

NOTE 1: After having waited for all of the expected responses the CSwM| decides to delay the call since it has not
met the criteriait needs for call connection.
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E.1.7

227 ETSI EN 300 392-3-3V1.4.1 (2017-12)

The new OSwMI sends in both its ISI-ORIGINATING-SETUP and | SI-SETUP-ACKNOWLEDGE PDU
while the CSwWMI is delaying the call. The CSwMI performs the usual re-evaluation, on receipt of the
ISI-SETUP-ACKNOWLEDGE PDU, whileit is has delayed the call. Since the conditions needed for
connection have not been met (no PSwMI) and the only PSwMI in the call is delaying the CSwMI
decidesto continue to delay the call. Thisillustrates an inefficiency, the OSwMI 1 will probably be
basing the sending of its ISI-SETUP-ACKNOWLEDGE PDU on having its calling party ready. In the
situation of the example, it should probably say it is ready when any of its parties are ready. However, it
has not been provided with any information that could alow it to decide to change its rule. This situation
would not arise if the connection at the CSwMI were to be based only on having an OSwMI ready.

Re-evaluation during call delay. The CSwMI decides to continue to delay the call. Since it does not have
the conditions it needs to connect the call and the only PSwMI in the call is still delaying. An adternative
could be for the CSwM I to attempt to reinitiate the call since it has an OSwMI ready and would have
another OSWMI ready if OswMI 2 reinitialized. This would require a connection rule in the CSwM| that
alowed having two, or more, OSwMIs as enough to connect the call.

Re-evaluation during call delay. The PSwMI is now ready and so, since both of the OSwMIs are now
delayed the CSwMI decides to re-activate the call.

When all of the expected responses are received, the usua re-evaluation determines that the call can now
be connected. The delaying OSwMI is sent an |SI-INFO PDU (call connected) so that it isinformed of
the fact that the call has connected and so that it can decideif it wants any of its ready partiesto also be
connected into the call.

Multiple calling parties the second calling OSwMI is ready
first. The new setup from the second OSwMI is received
while the CSwMI is activating the call

. CSwMI connects when an OSwMI and one PSWMI is ready.

. The CSwMI waits for al responsesto its ISI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E.7.
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Figure E.7: Successful group call set-up: multiple calling parties the second calling OSwMI is ready
first, the new setup from the second OSwMI is received while the CSwMI is activating the call

NOTE 1. After having waited for all of the expected responses the CSwM| decides to delay the call since it has not
met the criteriait needs for call connection. The "PSwMI/new OSwMI" changed the condition it usesto
send in the ISI-SETUP-ACKNOWLEDGE PDU based on the fact that it is now an OSwMI rather than a

PSwWMI.
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NOTE 2: Re-evauation during call delay. The CSwMI decides to continue to delay the call because it does not
have the conditions it needs to connect the call and the only PSwMI in the call is still delaying. An
aternative could be for the CSwMI to attempt to reinitiate the call since it has an OSwMI ready and
would have a PSwMI if PSwMI 1 initialized. It depends entirely on the design of the CSwMIs
re-evaluation algorithms what actually happens.

NOTE 3: Re-evauation during call delay. The PSwMI is now ready and so, since both of the OSwM | s are now
delayed the CSwMI decides to re-activate the call.

NOTE 4: When al of the expected responses are received, the usual re-evaluation determines that the call can now
be connected. An ISI-INFO PDU (call connected) is sent to al delaying SwMIs at thistime.

E.1.8 Multiple calling parties the second calling OSwMI is ready
first

. CSwMI connects when all SwMIs are available.

. The CSwMI waits for al responses to its I SI-Setup-I nitiate before determining if the call can be connected.
Refer to figure E.8.
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Figure E.8: Successful group call set-up: multiple calling parties
the second calling OSwMI is ready first

After having waited for all of the expected responses the CSwMI decides to delay the call since it has not
met the criteriait needs for call connection. It needs all SwMIsto be available but only one of themis.

The new OSwMI has been added to the list of SwMIsinthe call. Therefore, the
ISI-SETUP-ACKNOWLEDGE PDU from the new OSwMI causes a re-eval uation during call delay. The
CSwMI decides to continue to delay the call. Since it does not have the conditions it needs to connect the
call and the PSwMI in the call is still delaying. An alternative strategy here could be for the CSwMI to
attempt to reinitiate the call. It depends entirely on the design of the CSwMIs re-eval uation algorithms
what actually happens.

Re-evaluation during call delay. The PSwMI is now ready and so, since both of the OSwMIs are now
delayed the CSwMI decides to re-activate the call.

When all of the expected responses are received, the usual re-evaluation determines, in this example, that
the call can now be connected.
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E.1.9 Multiple calling parties the second calling OSwMI is ready
first. Shows parties not connected into the call that could
have been

. CSwMI connects when an OSwMI and one PSWMI are ready.

e  TheCSwMI does not wait for all responsesto its ISI-SETUP-INITIATE PDU before determining if the call
can be connected. Refer to figure E.9.
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Figure E.9: Successful group call set-up: multiple calling parties the second calling OSwMI
is ready first (shows parties not connected into the call that could have been)
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The CSwMI is not waiting for all responses for its ISI-SETUP-INITIATE PDU so it evaluates every
response it receivesto determineif the call can be connected, delayed or left asitis. Thefirst responseis
an I1SI-SETUP-ACKNOWLEDGE PDU from the OSwMI; thisin itself does not meet the criteriafor
connection, which requires both an OSwMI and a PSwMI to be ready. Since al expected responses have
not yet been received, the decision isto leave the call asitis.

The next response is the last expected to the ISI-SETUP-INITIATE PDU the CSwMI decides to delay the
cal sinceit has not met the criteriait needs for call connection, and all expected responses have arrived. It
needs a PSwMIsto be available, but it is not.

The new OSwMI has been added to the list of SwMIsin the call. Therefore, the 1SI-SETUP-
ACKNOWLEDGE PDU from the new OSwMI causes a re-evaluation during call delay. The CSwMI
decidesto re-initiate the call, since having two OSwMIsin the call should be enough to connect it. This
illustrates a changing condition used by the CSwMI to connect the call, or amore complicated fixed rule,
such as the CSwMI connects when it has an OSwMI and another SwMI ready. An alternative course of
action from the CSwMI would be for it to continue to delay. It could do this because the PSWMI is still
delaying, and the response from the PSwM|I would kick off re-evaluation again. It depends entirely on the
design of the CSwMI s re-evaluation al gorithms what actually happens.

The CSwWMI receives an |1SI-SETUP-ACKNOWLEDGE PDU from the PSwMI. Since the CSwMI does
not have to wait for the expected response from the |SI-SETUP-INITIATE PDU it can re-evaluate
immediately to decide what to do next. Because the PSwMI is ready the CSwMI has the conditions it
needs to connect the call. If the PSwMI had not become ready, then the CSwMI may have delayed the
call again or waited for the expected response from the OSwMI.

The OSwWMI, sinceit has received an | SI-INFO PDU (call connected), sends back its
ISI-SETUP-ACKNOWLEDGE PDU because it knows it has at least one party that is capable of being
connected into the call. It no longer has to wait for its calling party to be ready before returning the
ISI-SETUP-ACKNOWLEDGE PDU. If the OSwMI had decided to ignore the ISI-INFO PDU, and it had
parties that could be connected into the call, these parties would not be connected until the OSwMI's
conditions for sending its I SI-SETUP-ACKNOWLEDGE PDU are met.

Multiple calling parties the second calling OSwMI is ready
first

. CSwMI connects when an OSwMI is ready.

e  TheCSwMI does not wait for all responsesto its ISI-SETUP-INITIATE PDU before determining if the call
can be connected. Refer to figure E.10.
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Figure E.10: Successful group call set-up: multiple calling parties
the second calling OSwMI is ready first

Since the CSwM I is not waiting for all responsesto its ISI-SETUP-INITIATE PDU to determine what to
do next, it performs an eval uation on every response to check if the call should be connected, delayed or
left in its current state. In the example, the decision is neither to connect or delay since aresponse from
another SwWMI is still expected.

When the final expected response is received, the CSwMI decides to delay the call since it has not met the
criteriait needsfor call connection. However, since al of the external SwMIs are delaying the call there
are no |SI-RELEASE PDUs to be sent.

The new OSWMI isrecorded, by the CSwMI. Therefore, the 1SI-SETUP-ACKNOWLEDGE PDU from
the new OSWMI causes a re-evaluation during call delay. The CSwMI decides to connect the call sinceit
now has an OSwMI in the call the ISI-CONNECT and I1SI-INFO PDUs are sent.

When the call connects the delaying SwMl s are informed. In the example, the OswMI 1 decides that since
it already has a party that can be connected into the call it immediately responds with its ISI-SETUP
ACKNOWLEDGE PDU.

The CSwMI already being "active" connects the call to the SwMIsthat send in
I1SI-SETUP-ACKNOWLEDGE PDU.
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E.1.11 Multiple calling parties an OSwMI transitions back into a
PSwMI

e  CSwMI connects when an OSWMI is ready.

. The CSwMI does not wait for al responsesto its 1SI-SETUP-INITIATE PDU before determining if the call
can be connected. Refer to figure E.11.
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Figure E.11: Successful group call set-up: multiple calling parties
an OSwMI transitions back into a PSwMI

NOTE 1: Sincethe CSwMI is not waiting for all responsesto its |SI-SETUP-INITIATE PDU to determine what to
do next, it performs an eval uation on every response to check if the call should be connected, delayed or
left in its current state. In the example, the decision is to neither connect, nor delay since aresponse from
another SwWMI is still expected.

NOTE 2: When the final expected response is received the CSwMI decides to delay the call since it has not met the
criteriait needsfor call connection. However, since al of the external SwMIs are delaying the call there
are no |SI-RELEASE PDUs to be sent.

NOTE 3: The caling party at OSwMI1 disconnects from the call. Because there are no other calling parties at
OSwMI1 it sendsin an ISI-DISCONNECT PDU with the "call owner request” information element set to
be "call owner requested disconnect”. Because it has other called parties on the SwMI it decidesto let the
CSwMI chooseif it should remainin the call or not. Therefore, its ISI-DISCONNECT PDU issentina
PSS1 FACILITY message. The OSwMI 1isnow a PSWMI.
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NOTE 4: The CSwMI on receiving the |SI-DISCONNECT PDU with the "call owner request” set knows that the
OSwMI 1 has changed back into a PSwMI. In the example, because the CSwMI aready knows that there
isanother OSWM I in the call it allowsthe call to continue. If there had not been another OSwWMI in the
call, the CSwMI would have disconnected the entire call. No ISI-RELEASE PDU is sent to the new
PSwWMI 2, since the CSwMI wants the called parties there to be in the call.

NOTE5: ThelSI-SETUP-ACKNOWLEDGE PDU from the new OSwMI 2 causes a re-evaluation during call
delay. The CSwMI decides to connect the call since it now has an OSwMI in the call, thus meeting its
connection criteria.

NOTE 6: When the call connects the delaying SwMIs are informed. In the example, the PSwMI 2 decides that since
it already has called parties present it immediately responds with its I SI-SETUP-ACKNOWLEDGE
PDU.

NOTE 7: The CSwMI aready being "active" connects the call to the SwMIsthat send in ISI-SETUP-
ACKNOWLEDGE PDU.

E.1.12 Multiple calling parties and no PSwMI

. CSwMI connects when an OSwMI and the PSwMI are ready.

e  TheCSwMI waitsfor all responsesto its | SI-Setup-Initiate before determining if the call can be connected.
Refer to figure E.12.
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Figure E.12: Successful group call set-up: multiple calling parties and no PSwMI
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NOTE 1: After having waited for all of the expected responses the CSwM| decides to delay the call since it has not
met the criteriait needs for call connection. It has an OSwMI but no PSwMI.

NOTE 2: The new OSwMI has been added to the list of SwMIsin the call. Therefore, the | SI-SETUP-
ACKNOWLEDGE PDU from the new OSwMI causes a re-evaluation during call delay. The CSwMI
decidesto reinitiate the call, since athough it does not have the PSwMI it requires to connect the call, it
knows that it never will get it since the only PSwMI it had has changed into an OSwMI. Thisillustrates
that a CSwMI with a connection strategy that requires a PSwMI may need to dynamically change the
strategy (or have afixed strategy that saysit needs an OSwMI and, if oneis available, a PSwMI). Another
issue that this highlightsis the non optimal conditions being used in OSwMI 1 to indicate it is ready to be
connected. Thisis probably based on its calling party being ready. However, in this situation it should
ideally be based on any party being ready. The OSwMI 1 has no information to indicate that it should
changeits strategy for sending back its ISI-SETUP-ACKNOWLEDGE PDU.

NOTE 3: When the expected response arrives, the re-eval uation decides to connect the call.

E.1.13 Multiple calling parties at the same SwMI

e  CSwMI connects when an OSwMI is ready.

. The CSwMI waits for al responsesto its 1SI-SETUP-INITIATE PDU before determining if the call can be
connected. Refer to figure E.13.
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Figure E.13: Successful group call set-up: multiple calling parties at the same SwMI

NOTE 1: After having waited for al of the expected responses the CSwM I decidesto delay the call sinceit has not
met the criteriait needs for call connection. It has no OSwMI.

ETSI



NOTE 2:

NOTE 3:

E.1.14

237 ETSI EN 300 392-3-3V1.4.1 (2017-12)

When the |SI-SETUP-ACKNOWLEDGE PDU isreceived, it indicates a different calling party. This
means that the OSwMI received a new call request, to the same group. The OSwMI also got the resources
needed to connect the new calling party into the call, before those for the original calling party. Since the
conditions for connection have now been met, the CSwMI decidesto re-initiate the call.

The call is connected when the PSwWM I responds, it does not matter which PDU, ISI-DELAY or
ISI-SETUP-ACKNOWLEDGE PDU, the PSWMI responded with, in either case the connection criteria
have already been fulfilled. However, it waits, in this example, for the PDU since the CSwMI does not
connect until all responsestoitsISI-SETUP-INITIATE PDU have been received.

Successful Group Call Establishment. The CSwMI does not
accept more than one calling party

e  CSwMI connects when an OSwM I isready. Refer to figure E.14.
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Cg2 U-Setup(cg2)
D-Call-Proceeding(cg2)
1SI-Reject ; ______ &>
1SI-Setup Acknowledge U

»
Ll
D-Release(cg2)

cgl
1SI-Connect
Not acall owner

D-Setup(grp) Transmission granted
D-Connect(cgl D-Setup(grp)!

ISI-Setup Acknowledge

1SI-Connect
( Not acall owner s D-Setup(grpL
" Transmission not granted P >

The CSwMI may send ISI-REJECT PDU to a subsequent ISI-ORIGINATING-SETUP PDU if it does not
support more than one OSwMI.

The ISI-REJECT PDU is sent in a PSS1 DISCONNECT message only if there are no group call
participants at the receiving SwMI otherwise a PSS1-FACILITY message is used.

Figure E.14: Successful group call set-up: CSwMI only supported one calling party

Description

A CSwMI may support only asingle calling party. If it receives a second setup it may reject it. The call may till be
established to the called group members on the rejected PSwMI.
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Late Entry

Refer to figure E.15.

NOTE:

Description
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Participating SwMI
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Controlling SwMI

ISI-Setup Initiate (Cg)

Participating SwMI

ISI-Setup Acknowledge /]

ISI-Delay

D-Setup(grp)

1SI-Connect
not acall owner

A CSwMI may, at any time after call connection, send an ISI-SETUP INITIATE PDU to a SwMI which was
not part of the original call but on which group members have since attached. This action may be
triggered, for example, by the expiration of a timer causing the CSwMI to re-evaluate the list of PSwMls, or
by the attachment of an MS. It constitutes the ISI part of the Late Entry Supplementary Service. Each
SwMI is responsible for operation of SS-LE within it.

Figure E.15: Late entry

The CSwMI sends ISI-SETUP INITIATE PDU to anew PSwMI for SS-LE. Asthe PSwMI does not have sufficient
resources to connect it responds with ISI-DELAY PDU. When resources become available, the PSwMI sends
ISI-SETUP ACKNOWLEDGE PDU. The CSwMI then connects the PSwMI into the call.

E.1.16 A SwMI joins with a Connected Call

Refer to figure E.16.

NOTE 1:
NOTE 2:
NOTE 3:

NOTE 4:

Originating SwMI

Controlling SwMI

U-Setup(cg)

Participating SwMI

ISI-Originating Setup

»
\SAW)

D-Call-Proceeding(d

A

£
ISI-Setup Initiate (r
\J

ISI-Delay

1SI-Setup Acknowledge

AY

D-Connect(cg) or

D-Setup(grp) cg

1SI-Connect

Call amalgamation

New calling party_

The PSwMI and CSwMI are already in a group call that is called by the party at the OSwMI.

The joining party is told that it is not the owner of the call.

The CSwMI may send ISI-REJECT PDU in response to the ISI-ORIGINATING-SETUP PDU if it does not
wish to allow the party to enter the existing call.
If the joining mobile or the OSwMI disconnect before the D-CONNECT PDU is sent then only the joining
leg of the call is released, not the entire call.

Figure E.16: A Party joins with an Active Call
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Description

On receiving an 1SI-ORIGINATING-SETUP PDU for agroup cal that is aready connected, the CSwMI may allow the
party to join in with the existing call. It does this by initiating a call with joining SwMI only.

E.1.17 An emergency priority call to a group that is already in an
active, non-emergency, call

. CSwMI connects when an OSwMI isready. Refer to figure E.17.

Participating SwMI (call1) Controlling SwMI Participating SwM|
Originating SwMI (call2)
U-Setup(cg) L 1SI-Originating Setup
L
D-Call-Proceeding(cg, callp)  ¢9 .
<“----——- ISI-Setup Initiate ISI-Setup Initiate
» »
)l L
cg cg
D-Release(call1) 1SI-Release I1SI-Release D-Release(call1)
*------ No , ) ) , H—>
Full disconnection of call Full disconnection of call
D-Release(call1)
+—
1SI-Setup Acknowledge
1SI-Setup Acknowledge <
>
cg |1SI-Connect
D-Setup(grp, call2) call owner 1SI-Connect D-Setup(grp, cal2)
::CW i wed N\ Notaca-owse——§]
D-Connect(cg, call2) D-Setup(grp, call ) Transmission granted to another
< user

NOTE 1: The PSwMIs, CSwMI are already in a group call (calll) that is called by the party at the OSwMI at an
emergency priority.

NOTE 2: The CSwMI attempts to set up the new call and clear down the existing call. The OSwMI may, optionally,
already have cleared the original call locally, before being prompted to do so by the CSwMI.

NOTE 3: Each of the calls uses a different PSS1 connection.

Figure E.17: An emergency priority call to a group that is already active in a call
Description

On receiving an 1SI-ORIGINATING-SETUP PDU, at an emergency priority, for agroup call that is already connected,
at anon emergency priority, the CSwMI clears down the existing call while setting up the new one.
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E.1.18 A call collision at startup

Refer to figure E.18.

Originating SwMI 1 Controlling SwMI Qriginating SWMI 2

U-Setup(cgl) ISI-Originating Setup
A

RU
D-Call-Proceeding(cgl; cgl 1SI-Setup Initiate U-Setup(cg2)

D-Call-Proceeding(cg2)
_>

1SI-Setup Initiate cgz-
1SI-Setup Initiste

cg

NOTE 1: If the CSwMI receives an ISI-ORIGINATING-SETUP PDU just after it has sent an ISI-SETUP-INITIATE
PDU to the same SwMI, for the same call, then it will respond with an ISI-SETUP-INITIATE PDU with the
"amalgamation" information element set to "call has been amalgamated". Two PSS1 connections will have
to be used in this case and each of the ISI-SETUP-INITIATE PDU will have been sent down separate
PSS1 connections.

NOTE 2: Two ANF instances for the same call will be active in OSwMI 2. The receipt of the second ISI-SETUP-
INITIATE PDU, with the "call amalgamation” field set, to the instance of the calling party, causes it to
search for, and merge with the other ANF instance. Only the PSS1 connection of the first ISI-SETUP-
INITIATE PDU is now used for the call and the second PSS1 connection is cleared down by the CSwMi
when the ISI-SETUP-INITIATE PDU was sent.

NOTE 3: The call then proceeds in the normal way, with two OSwMIs.

Figure E.18: A call collision at startup

Description

A call continues when two parties attempt to setup the same call at the same time.
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E.1.19 Partial successful group call establishment, call is not
accepted by a PSwMI

e  CSwMI connects when an OSwMI isready. Refer to figure E.19.

| Originating SwWMI | | Controlling SwMI | | Participating SwWM |

U-Setup(cg) » 1S1-Originating Setup

Lot
D-Call-Proceeding(cp

£
D IR —— 1SI-Setup Initiate (r

=

< -
I1SI-Setup Initiate
A P £
vV
1SI-Reject
I1SI-Delay < Ny

A 4

1SI-Setup Acknowledge

D-Set r |1SI-Connect
< up(grp) A {'
D-Connect(cg) ' ) \ D-Setup(grp)

NOTE 1: A group call can continue if any PSwMI that should be part of the call declines to be part of it.
NOTE 2: The group call may be released by the CSwMI if the CSwMI determines that the removal of the SwMI from
the call results in no called group members being in the call.
Figure E.19: Partial successful group call setup, Call is not accepted by a PSwMI
Description

If an ISI-REJECT PDU isreceived in response to an 1SI-SETUP-INITIATE PDU sent to a PSwMI then the CSwMI
shall remove the rejecting SwM|I from the SwMl s in the group call.

E.1.20 Unsuccessful group call establishment rejected by an
OswMI

Refer to figure E.20.

Originating SwMI Controlling SwMI Participating SwMI
U-Setup(cg) 1SI-Originating Setu
) ¢l g p Vi
D-Call-Proceeding(cp)
<_ _______ ..
1Sl-Setup Initiate 1S1-Setup Initiate
N q
\V d
D-Release(cg) 1SI-Reject 1SI-Release
< D). >
< A\ s ld

NOTE 1: A group call does not continue without an OSwMI (unless the OSwMI is also the CSwMI).

NOTE 2: The CSwMI may have already been natified that there is another OSwMI, via an
ISI-ORIGINATING-SETUP PDU. If the CSwMI supports multiple calling parties then, when the
ISI-REJECT PDU is received, the call is allowed to continue since it is being initiated by another SwMI
located elsewhere. In this case the other SwMIs in the call are NOT sent an ISI-RELEASE PDU.

Figure E.20: Unsuccessful group call establishment, rejected by an OSwMI
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Description

If an ISI-REJECT PDU isreceived from the OSwMI that has previoudly received an ISI-SETUP-INITIATE PDU and
there are no other calling parties then the group call cannot continue. All remaining SwMIs are released from the group
call by being sent an 1SI-RELEASE PDU.

E.1.21 Unsuccessful group call establishment, the CSwMI cannot
accept some parameters, such as resource allocation, in
the ISI SETUP ACKNOWLEDGE PDU from an OswMI

Refer to figure E.21.

Originating SwMI Controlling SwMI Participating SwMI
U-Setup(cg) 1SI-Originating Setu
) g g p Vi
D-Call-Proceeding(c)
P R ——— 1SI-Setup-Initiate
< \ 1SI-Setup-Initiate
)
4 ISI-Delay
1SI-Setup Acknowledge <
\ ISI-Release
D-Release(cg) 1SI-Release >
< Ve
< Ao \U j

NOTE 1: In the case of a PSwMI that sends incompatible arguments, the CSwMI may release the PSwMI from the
call, but allow the call to continue. The call continues, provided that the CSwMI does not determine that
there are no group members in the call.

NOTE 2: If the call has other OSwMIs (the CSwMI has received at least one other ISI-ORIGINATING-SETUP PDU)
when the ISI-SETUP-ACKNOWLEDGE PDU arrives, then there is no need for the CSwMI to release the
whole call. Only the SwMI sending the incompatible ISI-SETUP-ACKNOWLEDGE PDU needs to be
released.

Figure E.21: Unsuccessful group call establishment, the CSwMI cannot accept
some parameters in the ISI SETUP ACKNOWLEDGE PDU from an OSwMI

Description
If aSwMI that hosts a calling party requests a communication type that is different from point-to-multipoint, or a

resource allocation policy that it does not support, inits|1SI-SETUP-ACKNOWLEDGE PDU then the call may be
cleared by the CSwM 1. Thisis achieved by sending an | SI-REL EASE PDU to al SwMIs.
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E.1.22 Unsuccessful Group Call Establishment, OSwMI or Party
times out

Refer to figure E.22.

| Qriginating SwM| | | Controlling SwMI | | Participating SwMI
U-Setup(cg) ISI-Originating Setup
¥D
Lo >4
D-Call-Proceeding(cp)
t------ ISI-Setup Initiate 1SI-Setup Initiate
< U >
ISI-Delay
g
1SI-Setup Acknowledge
d
ISI-Release
»
L
delay group call setup
U-Disconnect I SI-Disconnect /4
——————— »
D-Release(cg) |SI-Release ( 1SI-Release
< < U >
I T
NOTE 1: If the call setup timer is exceeded before the call is successfully set up, then the OSwMI will disconnect the

call.

NOTE 2: The OSwMI will indicate whether the call is clearing in the SwMI by disconnecting, or not disconnecting,
the underlying PSS1 connection. The CSwMI will send an ISI-RELEASE PDU to the OSwMI, to release
the SwMI from the call, if the underlying PSS1 connection was disconnected. If there are no other OSwMlIs
all SwMls, including the OSwMI, are released from the call and the PSS1 connection disconnected.

Figure E.22: Unsuccessful group call establishment, OSwMI or owing Mobile times out
Description

An [SI-DISCONNECT PDU sent from an OSwMI during the group call setup phase may cause the call to be cleared.
Thisis achieved by sending an ISI-RELEASE PDU to all SwMIsinthe call.

E.1.23 Unsuccessful group call establishment rejected by the
CswMI

Refer to figure E.23.

Qriginating SWMI Controlling SwMI
U-Setup(cg) D 19-Originating Setup
D-Call-Proceeding(d)

D-Releas(cg) / 1S-Reject

ya
Y %

\]

. .
Figure E.23: Unsuccessful group call establishment, rejected by the CSwMI
Description

An ISI-REJECT PDU issent in response to an ISI-ORIGINATING-SETUP PDU that cannot be accepted by the
CSwMI.
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E.2

Call maintenance

NOTE 1: For the present version of the present document only a permanently allocated resource policy is
supported. The information element "Resource alocation” is always set to "Permanently allocated
resources'.

Refer to figure E.24.

| Participating SwM| | | Controlling SwMI | | Participating SwM|
D-TX-Ceised(grp) 1S1-TX-C 1SI-TX -Ceased A U-TX-Ceased
<« \
1SI-TX-Ceased A D-TX-Ceased(grp)
%] >
! D-TX-Ceased(grp)
U-TX-Demand(M1) 1SI-TX-Demand
o %
D—TX—Graﬂted(ou)(grp) 1SI-TX-Granted(gr) 1SI-TX-Granted(ou) <k D-TX-Granted(ou)(grp)
< < Ld >
D-TX-Granted(gr)(Mg) ) D-TX-Granted(ou)(grp)
1SI-TX-Demand A, U-TX-Demand(M2)
N>
) 1SI-TX-Granted(ngr) R D-TX-GLanted(ngr)
v > >
1SI-TX-Demand U-TX-Demand(M2)
A >
‘) 1SI-TX-Granted(qd) D-TX-Granted(qd)
%D >
7 o >
1SI-TX-Ceased U-TX-Ceased(M2)
< e
< X
~ ISI-TX-Demand A U-TX-Demand(M2)
Q%
( ) ISI-TX-Granted(qd) D-TX-Granted(qd)
%D >
o R »
U-TX-Ceased(M1) ISI-TX-Ceased ISI-TX-Granted(gr)

D-TX-Granted(ou)grp)

ISI-TX-Granted(ou)

o4
D-TX-Granted(ou)grp)
< e

N

¥l
) D-TX-Granted(ou)grp) (

D-TX-'Granled(gr)(M 2)

U-TX-Demand(pp)(M}

1SI-TX-Demand

K 1SI-TX-Interrupt(ou)

LN

D-TX-Interrupt(ou)(M2)
>

~
D-TX-Interrupt(ou)(grp)
<

1SI-TX-Interrupt(gr)

D-TX-Interrupt(ou)(grp) (

D-TX-Grant;d(gr)(M 1)

\v
1w AT w

X9

>
D-TX-Interrupt(ou)(grp)

U-TX-Ceased(M1)

1SI-TX-Ceased

ISI-TX-Ceased

D-TX-Ceased(grp)

D-TX-Ceased(grp)
<

) D-TX-Ceased(grp)

Va

I1SI-TX-Ceased (
N

ISI-TX-Granted(ou)

U-TX-Demand(M3)

1SI-TX-Granted(ou)
»l

D-TX-Granted(ou)(grp)
< N

W

D-TX-Granted(ou)(grp)
N
>

D-TX-Granted(gr)(M3)

D-TX-Granted(ou)(grp)
>
>

1SI-TX-Interrupt(ou)

U-TX-Demand(pp)(M4)

ISI-TX-Interrupt(ou)

D-TX-Interrupt(ou)(grp)
< €

X

D-TX-Interrupt(ou)(M3)

>

D-TX-Interrupt(ou)(grp)

D-TX-Granted(gr)(M4)

D-TX-Interrupt(ou)(grp)

ou - other user

qd — queued

gr —granted

ngr — not granted

pp — preemptive
priority

Key:

Talking party relinquishes the right to
transmit. No queued demands.

A party, M1, demands to talk and is granted
permission.

A party, M2, demands to talk and the
demand isrejected.

A party, M2, demands to talk and is queued
since the M1 is talking.

M2 removes pending talk demand.

M2 reinstates request to talk.

M1 ceases talking, talk permission granted
toM2.

M1 demandsto talk at preemptive priority
while M2 has talk permission.

M1 ceases.

M3, present at the CSwMI requeststo talk.

M4, present at the CSwMI requeststo talk
at preemptive priority.

D-TX-Ceased(grp)
<
<

1SI-TX-Ceased

U-TX-Ceased(M4)
D-TX-Ceased(grp)

ISI-TX-Ceased

D-TX-Ceased(grp)
N
»

J

Dol

N
[

e
g

Figure E.24: Call
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NOTE 2: There could be one or more PSwMIs.
NOTE 3: One of the PSWMI may also be the OSwMI.
NOTE 4: Therewill be no air interface signalling at the CSwMI if there are no group members present there.

NOTE 5: When anISI-TX INTERRUPT (gr) PDU isreceived a SwMI sends both an air interface D-TX
INTERRUPT (ou) PDU to the group and a D-TX GRANTED (gr) PDU to the granted party. Also note 6
applies.

NOTE 6: When anISI-TX INTERRUPT PDU isreceived a SwMI sends an air interface D-TX INTERRUPT (ou)
PDU to the previous talking party, if the party was present at the SwMI, prior to sending a D-TX
INTERRUPT (ou) PDU to the group. In the case of an ISI-TX INTERRUPT (gr) PDU this could result in
up to three air interface PDUs being sent as the result of asingle ISI PDU.

NOTE 7: WhenanISI-TX GRANTED (gr) PDU isreceived, the receiving SwWMI sends an air interface D-TX
GRANTED (gr) PDU to the party receiving transmit permission and aD-TX GRANTED (ou) PDU to the
group address of any other group members.

NOTE 8: 1SI-DEMAND-RESPONSE PDU is not used since its contents can be carried in aD-TX GRANTED
PDU. This makes the maintenance protocol closer to the maintenance protocol used with individua calls.

NOTE 9: I1SI-TX WAIT and ISI-TX CONTINUE PDUs will be supported in future releases only.
Description

When the current talking party relinquishes talk permission an I1SI-TX CEASED PDU is sent to the CSwMI. If the
CSwM I ascertains that no other Group Member has regquested transmit permission it informs both the original talking
parties SwMI, and all other PSwM s that there is now no talking party in the call viaan ISI-TX CEASED PDU. If the
CSwMI determined that there was another party requiring transmit permission then an 1SI-TX GRANTED (gr) PDU is
sent to the PSwMI of the granted party and an ISI-TX GRANTED (ou) PDU to all other PSwMIs.

A request is sent to the CSwM I for transmit privilege for a party using an 1SI-TX DEMAND PDU. If the CSwMI
ascertains that no other Group Member has transmit permission it is granted to the requesting user's SwWMI viaan
ISI-TX GRANTED (gr) PDU. In addition, in order that all other Group Members may be informed that the call now has
atalking party, all other Participating SwMIs are sent an 1SI-TX GRANTED (ou) PDU. If the transmit request queue at
the CSwMI isfull, the CSwWMI may reject the demand. If the CSwMI ascertains that a current group member has
transmit permission, and the demand is not at a pre-emptive priority, then the CSwMI may queue the demand. To
indicate that this has happened an I1SI-TX GRANTED (qd) PDU is sent to the demanding SwMI.

An|SI-TX CEASED PDU is used by a non-talking party whose intention is to remove a queued demand. In this case
the CSwMI does not respond to the ceasing SwMI.

When ademand to transmit is received at pre-emptive priority the CSwMI indicates that the demanding SwMI is
granted transmit permission viaan I1SI-TX INTERRUPT (gr) PDU. In order that al other SwMIs can be told that the
call hasanew talker an ISI-TX INTERRUPT (ou) PDU is sent to the other SwMIs.
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E.3 Call termination

E.3.1 The release of a SwMI from a call

Refer to figure E.25.

Paticipating SvMI Cortrolling SwMI Participating SvMI
N 1Sl-Disconnect D-Info(grp)
‘) |S-Rdease
|
/ L

NOTE 1: The call may be cleared if the CSwMI can determine that the withdrawal of a SwMI results in there being
no group members in the call.

NOTE 2: The ISI-DISCONNECT PDU may be sent in a PSS1-DISCONNECT or a PSS1-FACILITY message. In the
PSS1-DISCONNECT message case the PSwMI is no longer in the call and the CSwMI will automatically
respond with ISI-RELEASE PDU. In the PSS1-FACILITY message case the CSwMI decides if the PSwMI
is to remain in the call, it therefore may, or may not, respond with the ISI-RELEASE PDU.

Figure E.25: The release of a PSwMI from an ongoing call
Description

The CSwWMI may continue with a call where one of the PSwMIs drops out of the call.

E.3.2 Call disconnection, as a result of a PSwMI disconnecting
Refer to figure E.26.

Participating SMMI Cortralling SMVII Participating SMMI
IS -Disoonnect I19-Rdease D-Releesg(gp)
PN £D I
\<Y) v
D-Releeso(gm)
D-Reess(grp) IS-Rdesse

NOTE: The ISI-DISCONNECT PDU may be sent in either a PSS1-DISCONNECT or a PSS1-FACILITY message.
Figure E.26: Call Disconnected
Description

The CSwMI may decide to clear a call when a PSwMI withdraws from it.
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E.3.3 Call disconnection by the CswMI

Refer to figure E.27.

ETSI EN 300 392-3-3 V1.4.1 (2017-12)

Participating SwMI

Controlling SwM

Participating SwMI

D-Release(grp)

ISI-Release

A

ISI-Release

D-Release(grp)

Ve
k ’ D-Release(grp)

NOTE: This is the usual way for a call to be released if it is a call with a short hang time.

Figure E.27: Call Disconnected by the CSwMI

Description

The CSWMI has the right to close down a group call if needed. To do thisit sends ISI-RELEASE PDU to all SwMIsin

the call.
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Annex F (informative):
Justification for the recommended call connection strategies
and control of which parties are in the call

The conditions used by a CSwMI to decide when to connect the call and the conditions used by an OSwM|I or PSwMI
to send back its I SI-SETUP-ACKNOWLEDGE PDU are flexible and are not prescribed in the present document.
However the following strategy is recommended:

. An OSwWMI to send in its ISI-SETUP-ACKNOWLEDGE PDU when it has resources to allow a calling party
to be connected into the call. The calling party that is ready to connect isindicated in the
ISI-SETUP-ACKNOWLEDGE PDU. A PSwMI that becomes an OSwM| because it hosts a new calling party
aso followsthisrule.

° The CSwMI to connect the call when it has an OSwMI that has sent inits |SI-SETUP-ACKNOWLEDGE
PDU, and thus a calling party, is ready.

These rules, together, ensure that a call cannot be connected without a calling party and that the call is set up as soon as
ispractical. It could mean (but unlikely) that there is not a called party in the call.

The strategy to be used by a PSwMI is recommended to be:

. To send back its 1SI-SETUP-ACKNOWLEDGE PDU as soon as it has determined that called group members
exist at the PSwMI.

This strategy allows the PSwM | s parties to be connected into the call, as soon as resources are available for them, and
the CSwMI has decided to connect the call. Adopting this rule minimizes the chances, that a PSwMIs parties, that could
be connected into a call, are not connected since the PSwMI has not replied to the CSwMI with an ISI-SETUP-
ACKNOWLEDGE PDU. The CSwMI may send a delaying SwMI an ISI-INFO PDU to tell it that the call has
connected, further minimizing the problem.

Manufacturers should be aware that the adoption of other strategies can lead to anomalies and non-efficient call setup.
Asan example, let us suppose that the strategy of an OSwM I, which & so hosted called parties, was to send back its
ISI-SETUP-ACKNOWLEDGE PDU only when resources for its calling party and at least one called party were
available. The strategy of the CSwMI was to connect only when it had both an OSwM|I and a PSwMI in the call. These
strategies could be adopted in order to ensure that there is a called party in the call when it connects. Example
anomalies are as follows:

e  Thecalling party could have obtained resources so that it can be connected into the call and there may be
called parties with resources on other SwMs. This should satisfy the conditions to connect the call. However,
because the OSwMI does not send in its 1SI-SETUP-ACKNOWLEDGE PDU, sinceit has no ready called
party, the CSwMI has no knowledge of the OSwM| being ready for connection and so will not connect the
call.

. Even if an OSwMI, with calling parties, had sent back its I SI-SETUP-ACKNOWLEDGE PDU the call may
not be connected immediately. This occurs when the CSwMI does not have a PSwMI ready to fulfil its
conditions for connection. The call could actually have been connected since there is acalled party ready at the
OSwMI. However, the CSwM 1 does not know this from the signalling.

These issues are compounded by the releasing mechanism. Thisisbecause if the call is not connected when it really
could have been the CSwMI will release al of the SwMIs, which have sent in |SI-SETUP-ACKNOWLEDGE PDU
from the call. There is therefore no guarantee that the released resources can be obtained again when the resource that is
being waited for becomes available.

Another reason for the recommendation of the CSwMI connection strategy is that the recommendation does not rely on
having a PSWMI in the call before connecting. If it did, the strategy used would have to be flexible to allow a different
rule to be used when there was no PSwMI in the call. It would also need to be dynamic, and modify its rule, when a
PSwMI that isin the call changesinto an OSwMI.
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Annex H (informative):
Change Requests

The present version of the present document includes Change Requests as described in table H.1.

NOTE: In some cases change requests may modify earlier change requests but that is not reflected back to the earlier change requests. The later change request is applied
into the standard.
Table H.1: Change Requests
No CR | Standard Clauses affected Title CR Status
vers. | Version
001 10 ed. 1 6.3.1.1.1.2 The Length of Number of external group member identities in table 25 |WG3 approved 030414
is missing. (ISI-SETUP INITIATE PDU)
002 10 ed. 1 5.2.25,5.2.2.13,6.3.1.1.1.1,6.3.1.1.1.2, Addition of GTSI to ISI-ORIGINATING SETUP and ISI-SETUP WG3 approved 030414
6.3.2.2.4A (new) and 6.3.2.2.17B (new) INITIATE PDUs
003 10 ed. 1 6.3.1.1.3.1 ISI-CONNECT PDU encoding correction WG3 approved 030414
004 10 ed. 1 6.3.1.1.3.11 Correction of the PDU encoding of the ISI-TX GRANTED WG3 approved 030414
005 10 ed. 1 6.3.1.1.2.1,6.3.1.1.3.3,6.3.1.1.3.4 and Modified PDU encoding for ISI-INFO PDUs WG3 approved 030414
6.3.2.2.17A (new)
006 10 ed. 1 6.3.1.1.2.3 ISI Delay PDU in PSS1 Facility PDU WG3 approved 030414
007 01 ed. 1 4.2.23,52.1,65.1,654 Withdrawing calling MS Withdrawn
008 10 ed. 1 Changes to ANF-ISI-GC due to SS-CF WG3 approved 030414
009 10 Ed. 1 3.2,4.2.2.3.1,4.2.2.3.2,4.2.2.3.3, 4.4.13, Alignment of the ETSI ANF-ISIGC with the approved MoU ISI GC TIP  |WG3 approved 030513
5.2.25,6.3.1,6.3.2,6.5.1,6.5.3,6.5.4,6.5.6 [TTR 003-06 v0.9.0 February 2003
(new section), 6.7.3, Annex F (new section),
Annex H (new section)
010 10 Ed.1 4223.1,5225,522.11,6.3.1.1.1.1, Group linking WG3 approved 030513
6.3.1.1.6.1,6.5.1.2
011 02 Ed.1 [6.3.1.1.2.2 ISI-SETUP-ACKNOWLEDGE WG3 approved 030613
012 01 Ed. 1 6.3.1.1.3.1 Call amalgamation WG3 approved 030613
013 01 Ed. 1 6.3.1.1.1.2 Missing "selected area number" in ISI-SETUP INITIATE PDU and WG3 approved 030613
misleading SS-CI information
101 12 V121 1[6.3.2.1.3 Group call specific disconnection causes WG3 approved 100202
102 10 V121 |4.2.23.1,4.2.2.3.2,4.2.2.3.4,5.2.1.1, Call set-up PDU modifications WG3 approved 100629
5.2.2.3,5.2.2.13,6.3.1.1.1.2,6.3.1.1.2.2,
6.3.1.1.3.1,6.3.2.1.1.3, 6.3.2.2.264a, 6.5.1.7,
6.5.1.9
103 10 V121 [6.3.2.1.3,6.3.2.2.22 Group call specific reject causes WG3 approved 100908
104 10 V121 [6.3.2.2.22 Group call specific reject causes alignment WG3 approved 101008
105 10 V121 [4.6 Description using attributes WG3 approved 101116
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No CR | Standard Clauses affected Title CR Status
vers. | Version
106 10 V121 [6.3.2.2.26 Security level alignment with ETSI EN 300 392-7 WG3 approved 110121
107 10 V1.2.1 |4.2.2.3.6,5.2.2.3,6.3.1.1.3.1, 6.3.2.2 44, Call connect PDU modifications WG3 approved 110210
6.5.1.8.3
108 10 v1i3.1 |6.3.1.1.1.1,6.3.1.1.1.2,6.3.1.1.2.2, Correction of "External subscriber number parameters" information WG3 approved 160930
6.3.1.1.3.1,6.3.1.1.3.5, 6.3.1.1.3.9, element

6.3.1.1.3.11, 6.3.1.1.3.12, 6.3.2.2.11,

6.3.2.2.14
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