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ETS 300 392-13: "SDL model of the Air Interface (Al)";
ETS 300 392-14: "Protocol |mplementation Conformance Statement (PICS) proforma specification”;
TS 100 392-15: "TETRA frequency bands, duplex spacings and channel numbering”;
TS 100 392-16: "Network Performance Metrics';
TR 100 392-17: "TETRA V+D and DMO specifications";

TS 100 392-18: "Air interface optimized applications'.
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NOTE: 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 maintained.

National transposition dates

Date of adoption of this EN: 5 October 2007
Date of latest announcement of this EN (doa): 31 January 2008
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2008
Date of withdrawal of any conflicting National Standard (dow): 31 July 2008
Introduction

The present document adds enhancement which was introduced after the publication of EN 300 392-3-5 (V1.2.1). The
main addition is:

Support of group attachement to foreign SwMI groups.
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1

Scope

The present document defines the mobility management of interworking at the Inter-System Interface (1S1) for
Terrestrial Trunked Radio (TETRA) system supporting Voice plus Data (V+D).

The TETRA V+D Inter-working - basic operation part defines the Inter-System Interface (1SI) between the SwMIs as
specified in the following sub-parts:

Additional Network Feature - Inter-System Interface General Description (ANF-1SIGD).
Additional Network Feature - Inter-System Interface Individual Call (ANF-ISII1C).
Additional Network Feature - Inter-System I nterface Group Call (ANF-ISIGC).
Additional Network Feature - Inter-System Interface Short Data Service (ANF-1SISD).

Additional Network Feature - Inter-System I nterface Mobility Management (ANF-ISIMM).

NOTE: These ENsare produced in analogy with the ITU-T Recommendation 1.130 [8].

The present document contains the ANF-ISIMM part. The ANF-ISIMM part defines additional Mobility Management
(MM) servicesto the SwMIs. If supported, the ANF-ISIMM services complement the intra-SwMI-MM, authentication
and key management services. In support of these, the ANF-ISIMM enabl es the invocation and operation of these
services between the SwMIs over the 1Sl. Thus, ANF-ISIMM offers the following services:

Migration and restricted migration.

Individual subscriber and group profile update.

Profile update.

De-registration.

Group attachment/detachment.

Individual subscriber and group database fault recovery.

Authentication, one-directionally or mutually between the individual subscriber and the home SwMI.

Over-The-Air-Re-keying (OTAR) for Static Cipher Key (SCK) generation and SCK delivery.

For the following service only the stage 1 descriptions are included:

Linking/unlinking of groups.
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

. References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

o For a specific reference, subsequent revisions do not apply.
o For anon-specific reference, the latest version applies.

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

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

[1] ETSI EN 300 392-2: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 2: Air Interface (Al)".
[2] ETSI EN 300 392-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 1: General network design™.
[3] ETSI EN 300 392-3-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 3: Interworking at the Inter-System Interface (ISl); Sub-part 1: General design”.
[4] ETSI EN/ETSI ETS 300 392-12 (al parts): "Terrestrial Trunked Radio (TETRA); Voice plus Data
(V+D); Part 12: Supplementary services stage 3".
[5] ETSI EN 300 392-7: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 7: Security".
[6] 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”.

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

[8] ITU-T Recommendation 1.130: "Method for the characterization of telecommunication services
supported by an ISDN and network capabilities of an ISDN".
[9] ITU-T Recommendation Z.100: " Specification and Description Language (SDL)".
[10] ETSI EN/ETSI ETS 300 392-10 (all parts): "Terrestrial Trunked Radio (TETRA); Voice plus Data
(V+D); Part 10: Supplementary services stage 1".
[11] ETSI EN 300 392-10-6: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 10: Supplementary services stage 1; Sub-part 6: Call Authorized by Dispatcher (CAD)".
[12] ETSI EN 300 392-10-18: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 10: Supplementary services stage 1; Sub-part 18: Barring of Outgoing Calls (BOC)".
[13] ETSI EN 300 392-9: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 9: General requirements for supplementary services'.
[14] ITU-T Recommendation X.219: "Remote Operations: Model, notation and service definition”.
[15] 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)".
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[16] ETSI EN 300 392-3-3: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D);
Part 3: Interworking at the Inter-System Interface (1S); Sub-part 3: Additional Network Feature
Group Call (ANF-ISIGC)".

[17] ETSI TS 101 747: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); IP Interworking
(IP)".
[18] ITU-T Recommendation Q.931: "ISDN user-network interface layer 3 specification for basic call
control".
3 Definitions and abbreviations

3.1 Definitions

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

basic migration profile: basic service profile related to aparticular TSI used in avisited SwMI of which the MNI is
different from that of the TSI

forward registration: registration that takes place during a call using announced type 1 cell re-selection mechanism
group home: SwMI owning the Group Home DataBase

Group Home DataBase (G-HDB): database at group home where the current attachment information and all group
parameters are permanently stored

group home SwMI: SwMI where the Group Home DataBase (G-HDB) resides
NOTE: The MNI of the group home SwMI is equal to that of that group.

Group Visitor DataBase (G-VDB): database where the current attachment information and all group parameters are
stored when the group is attached within the area of the G-VDB

Home Authentication Centre (HAC): database where the authentication and the OTAR parameters are permanently
stored

home SwM1: SwMI where the Individual subscriber Home DataBase (I-HDB) and the Group Home DataBase
(G-HDB) co-locate

individual subscriber home SwMI: SwMI where the Individual subscriber Home DataBase (I-HDB) resides
NOTE: The MNI of theindividual subscriber home SwMI is equal to that of that subscriber.

Individual subscriber-Home DataBase (I-HDB): database where the current location and al individual subscriber
parameters are permanently stored

Individual subscriber-Visitor DataBase (I-VDB): database the current location and all individual subscriber
parameters are stored when the individual subscriber is registered within the area of the I-VDB

Individual TETRA Subscriber Identity (ITSI): TSI assigned to an individual user

Location Area (LA): areawithin radio coverage of a base station or group of base stations within whichaMSis
allowed to operate

location update registration: act of exchanging identity information with a SwMI in order to create or update a
location record in this SwMI

migrated subscriber: individual subscriber that has migrated into a TETRA SwMI

migration; act of performing aregistration in a SwMI where no valid location record exists for the individual
subscriber
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migration profile: basic migration or the SS-migration service profile related to a particular TSI used in avisited
SwMI of which the MNI is different from that of the TS|
M obile Network Identity (M NI): identity that is broadcast by all TETRA base stations to uniquely identify the SwMI
NOTE: It consists of the Mobile Country Code (MNC) and the Mobile Network Code (MNC).

Mabile Station (M S): physical grouping that contains all of the mobile equipment that is used to obtain TETRA
services

NOTE: By definition, a mobile station contains at least one Mobile Radio Stack (MRS).

original basic migration profile: basic service profile related to a particular TSI which is sent from the home SwMI to
the visited SwMI

original migration profile: basic migration or the SS-migration service profile related to a particular TSI which is sent
from the home SwMI to the visited SwMI

original SS-migration profile: supplementary service profile related to a particular TSI which is sent from the home
SwMI to the visited SwMI

previousvisited SWM I : previous visited SwMI

NOTE: The previousvisited SwMI exists for the individual subscriber if he was registered or migrated prior to
the migration.

protocol instance: entity that performs the protocol actions of one service instance

registration: act of becoming an active and recognized TETRA subscriber by exchange of 1TSI with the SwMI
Sealed Static Cipher Key (SSCK): static cipher key that has been cryptographically protected

serviceinstance: one invocation and the corresponding operation of the service

Session Authentication Key (KS, KS'): generated from the authentication key and a random seed for authentication

NOTE: The Session Authentication Key has a more limited lifetime than the authentication key and can be stored
in less secure places and forwarded to visited networks.

Static Cipher Key (SCK): predetermined cipher key that is used to provide confidentiality in class 2 systems with a
corresponding algorithm and is also used in DMO or for fallback

SS-migration profile: supplementary service profile related to a particular TS| used in avisited SwMI of which the
MNI is different from that of the TSI

supplementary service: supplementary service modifies or supplements a bearer service or ateleservice

NOTE: A supplementary service cannot be offered to a customer as a stand alone service. It should be offered in
combination with a bearer service or ateleservice.

Switching and Management Infrastructure (SwMI): all of the TETRA equipment for a Voice plus Data (V+D)
network except for subscriber terminals

NOTE: The SwMI enables subscriber terminals to communicate with each other viathe SwMI.

Switching and Management I nfrastructure - Mobility Management (SwWMI-MM): peer MM entity of MS-MM that
residesin the SwMI

NOTE: MSMM isdefined in EN 300 392-2 [1], clauses 15 and 16.

temporary basic migration profile: service profile related to a particular TSI which is sent from the visited SwMI to
the home SwM I as aresponse to areceived original basic migration profile

temporary migration profile: basic migration or the SS-migration service profile related to a particular TSI whichis
sent from the visited SwMI to the home SwMI as aresponse to areceived original basic migration or SS-migration
service profile
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temporary SS-migration profile: supplementary service profile related to a particular TS which is sent from the
visited SwMI to the home SwMI as aresponse to areceived original SS-migration profile

TETRA Subscriber Identity (TSI): global network address that is to identify an individual or a group subscriber
within the domain of all TETRA SwMIs

visited SwM1: SwMI where the I-VDB, and optionally the G-VDB and the VAC reside

NOTE: The MNI of the visited SwMI of the individual subscriber or of the group will be different from to that of
their home SwMI.

Visitor Authentication Centre (VAC): database where the authentication and the OTAR parameters are stored when
the individual subscriber is registered within the I-VDB collocated with the VAC

3.2 Abbreviations

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

Al Air Interface

ANF Additional Network Feature

APDU Application Protocol Data Unit

ASSI Associated Short Subscriber |dentity
CcC Call Control

CCK Common Cipher Key

C-LDB Controlling Linking Data Base

conf, _conf confirmation

DCK Derived Cipher Key

FE Functional Entity

GCK Group Cipher Key

GDR Group Database Recovery

GFP General Functional Protocol

G-HDB Group Home DataBase

G-HDR Group Home Database Recovery

GSSl Group Short Subscriber Identity

GTS Group Tetra Subscriber Identity
G-vDB Group Visitor DataBase

G-VDR Group Visitor Database Recovery
HAC Home Authentication Centre

HMM Home Mobility Management

IDR Individual subscriber Database Recovery
I-HDB Individual subscriber Home DataBase
ind, _ind indication

IP Internet Protocol

ISl Inter System Interface

ISIGC Inter-System Interface Group Call
ISIGD Inter-System Interface General Description
ISIIC Inter-System Interface Individual Call
ISIMM Inter-System I nterface Mobility Management
ISISD Inter-System Interface Short Data Service
ISSI Individual Short Subscriber Identity
ITS Individual Tetra Subscriber Identity
I-VDB Individual subscriber Visitor DataBase
KS Authentication Session Key

KSO Authentication Session Key for OTAR
LA Location Area

MCC Mobile Country Code

MM Mobility Management

MNC Mobile Network Code

MNI Mobile Network |dentity

MRS Mobile Radio Stack

MS Mobile Station

OTAR Over The Air Re-keying
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PDU Protocol Data Unit
PISN Private Integrated Services Network
P-LDB Participating Linking Data Base
PSS1 Private Integrated Signalling System Number 1
reg, _req request
resp, _resp response
RS Random Seed
RS Removal of Subscriber Information
RSO Random seed for OTAR
SCK Static Cipher Key
SCKN Static Cipher Key Number
SCK-VN Static Cipher Key Version Number
SDL Specification and Description Language
SDS Short Data Service
SGCK Sealed Group Cipher Key
SSCK Sealed Static Cipher Key
SSl Short Subscriber Identity
SwMI-MM Switching and Management Infrastructure - Mobility Management
VAC Visitor Authentication Centre
VDB Visitor Data Base
VMM Visited Mobility Management
4 Overview
4.1 General

ANF-1SIMM shall alow the operation of MM, authentication and Over The Air Re-keying (OTAR) services for
migrating or migrated individual subscribers. In addition, ANF-ISIMM supports the group management services over
thelSl.

NOTE: TheAl MM services are defined in EN 300 392-2 [1], clause 15. The Al authentication and the OTAR
key management services are defined in EN 300 392-7 [5], clause 4.

4.2 Applicability

4.2.1 Entities

ANF-ISIMM is applicable for the MM entitiesin SwMIs, i.e. the SwWMI MMs. The SwMI MMs correspond in the
SwMI side to the MMsin MSs (MS-MMs) as defined in EN 300 392-2 [1], clauses 15 and 16.

4.2.2 Services

The ANF-ISIMM services shall be applicable, and thus, enable the extension of the following TETRA services over the
ISI:

a) registration onindividual subscriber demand;

b) registration on SwMI demand (on visited SwWMI demand);

c) registration initiated by MLE when change of Location Area (LA) occurs, except forward registration;
d) deregistration onindividual subscriber demand;

€) deregistration on SwWMI demand (on visited and on home SwM| demand);

f)  attachment of group identities on individual subscriber demand;

g) attachment of group identities on SwMI demand (on visited and on group home SwMI demand);
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h)  detachment of group identities on individual subscriber demand,;

i)  detachment of group identities on SwMI demand (on visited and on group home SwM| demand);
j)  authentication on SwMI demand (on visited SwMI demand);

k)  authentication on individual subscriber demand;

)  OTAR SCK generation service on individual subscriber demand,;

m) OTAR SCK generation service on SwMI demand (on visited SwM| demand);

n) OTAR SCK delivery service on individual subscriber demand;

0) OTAR SCK delivery service on SwMI demand (on visited SwMI demand).

NOTE: Theservicesina) toi) are defined in EN 300 392-2 [1], clauses 15 and 16; the servicesinj) to o) are
defined in EN 300 392-7 [5], clause 4.

The ANF-ISIMM services extend the above mentioned services as follows:
e  migration: servicesin &) to c);
e  deregistration: servicein d) and €);
e group attachment: servicesin f) and g);
e group detachment: servicesin h) and i);
e  authentication: servicesinj) and k);
. OTAR: servicesinl) to o).

In addition, the ANF-ISIMM profile update service supports, as part of migration service or as an independent service,
the individual subscriber TETRA supplementary service profile exchange between the SwMI, as defined in

EN/ETS 300 392-12 [4]. Consequently, the supplementary service profiles of a group may be exchanged as part of
ANF-ISIMM group attachment service or as an independent service.

4.3 Testability

The ANF-ISIMM shall be testable over the ISl. Testing is intended to be performed at the ISl interface. The testing
methods are outside the scope of the present document.

4.4 Provision/withdrawal

The provision and the withdrawal of the ANF-ISIMM services shall be by pre-arrangement between the SwMI
operators. In addition, the services may be withdrawn for administrative reasons by the SwM| operator.

The definition of the provision and withdrawal of the ANF-ISIMM services are outside the scope of the present
document.

4.5 Activation/deactivation

The activation and deactivation of the ANF-ISIMM services is done upon provision and withdrawal of the ANF-ISIMM
services, respectively.

4.6 Charging

The charging is outside the scope of the present document.

ETSI



24 ETSI EN 300 392-3-5 V1.3.1 (2007-10)

5 The generic ANF-ISIMM stage 1 service model

5.1 ANF-ISIMM - the service provider

ANF-ISIMM shall be a SwMI V+D layer 3 (network layer) service provider. ANF-ISIMM shall offer servicesto
SwMI MMs.

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 ISSMM Service Access Points (ISIMM-SAPs) between the service
provider and the service users. The ANF-ISIMM services use the following four generic service primitives:

e request (req);

. indication (ind);

e  response (resp); and
o 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-ISIMM shall been seen as one entity.

NOTE: The stage 2 and 3 descriptions follow the stage 1 descriptions. In the stage 2 descriptions the
ANF-ISIMM service behaviour is broken to Functional Entities (FES). The stage 3 descriptions define the
protocol aspects of the ANF-ISIMM services.

SwMI MM SwMI MM
l req Tconf Tind J/ resp
ISIMM-SAP ISIMM-SAP
ANF-ISIMM

Figure 1: ANF-ISIMM stage 1 service model

5.2 SwMI MMs - the ANF-ISIMM service users

The SwWMI MMs shall have the following generic roles as ANF-ISIMM service users:
. Theindividual subscriber home SwMI MM:

- The home SwMI MM shall be the SwMI MM in which the individual subscriber has permanent
subscription.

. The group home SwWMI MM:
- The group home SwMI MM shall be the SwMI MM in which group has permanent subscription.
e  Thevisited SWMI MM:

- The visited SWMI MM shall be the SwWMI MM in which the individual subscriber is migrating or is
migrated or in which the group is attached or being attached to at least one individual subscriber.
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The previous visited SWMI MM:

- The previous visited SwWMI MM may exist for the migrating individual subscriber when heis migrating
to the new visited SwWMI MM if he was registered or migrated prior to the migration.

Theindividual subscriber home SwMI MM shall reside within the individual subscriber home SwMI; the group home
SwMI MM shall reside inside group home SwMI; the visited SwMI MM shall reside within the visited SwMI; the
previous visited SwWMI MM shall reside within the previous visited SwMI. The MNI of a SwMI MM shall be that of the
SwMI in which it resides. These SwWMI1 MMs may coincide, i.e. their MNIs may be the same; however, the
ANF-ISIMM shall be invoked between these SWM1 MMs when they do not coincide.

NOTE 1. The ANF-ISIMM services are applicable over the I SI, and thus, if the SwMI MMs coincide the internal

actions within the SwMI may be carried out using different services and protocols than those defined for
ANF-ISIMM. For example, the 1SI General Functional Protocol (GFP), which provides the Private
Signalling System 1 (PSS1) signalling connection across the ISI, may or may not be invoked within one
SwMI.

The SwMI MMs shall be collocated with the SwMI databases, and with the SwMI Call Controls (CCs) as follows:

Theindividual subscriber home SwMI MM:
- shall be collocated with the Individual subscriber Home DataBase (I-HDB); and

- may be collocated with the Group HDB (G-HDB) and the Home Authentication Centre (HAC), and with
the CC in the case of group call restoration support.

The group home SwWMI MM:

- shall be collocated with the Group HDB and group call CC; and

- may be collocated with the Individual subscriber Home DataBase.

Thevisited SWMI MM:

- shall be collocated with the Individual subscriber Visitor DataBase (1-VDB); and

- may be collocated with the Group VDB (G-VDB) and the Visitor Authentication Centre (VAC).
The previous visited SWMI MM:

- shall be collocated with the I-VDB;

- may be collocated with the G-VDB and the VAC and the CC in the case of individual call restoration
support.

NOTE 2: When individual subscriber and group home SwMIs collocate, then that SwMI may be called for short

5.3

"home SwMI".

Stage 1 description conventions

The following clauses define the stage 1 service behaviour. These service descriptions are produced in accordance with
ITU-T Recommendation 1.130 [8]. Consequently, each stage 1 description comprises:

the pre-requisite requirements for the service, if any;
the service definition;
the service description;

the service architecture model;
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. the normal operation definition:

- the behaviour of the SWMI MMs; i.e. the actions within the SwMI MM, the updates to the collocated
databases and CCs, and the service related actionsin the Al (or in the corresponding medium between
the SwMI and the individual subscriber). The defined operation shall take place in the order they are
defined unless otherwise stated; and

- the ANF-ISIMM actions which are defined in terms of primitives. In these primitive descriptions, the
primitive arguments are defined when they are mapped to the information elements of the ANF-ISIMM
Protocol Data Units (PDUSs). Other arguments used internally in the SwMI, e.g. for ISI GFP connection
establishment purposes, are outside the scope of the present document;

NOTE: Thereader isadvised to read the stage 2 information flow sequences in conjunction with the stage 1
normal (and exceptional) operation definitions.

. the exceptional operation definition, which shall be applied if the normal operation is rejected or fails;

. the interactions between the different ANF-ISIMM services, and between the ANF-1SIMM services and other
TETRA ANF services. These interactions may be complemented by other TETRA ANF or TETRA
supplementary service standards; and

. the ANF-ISIMM stage 1 service behaviour using the Specification and Description Language (SDL)
conventions.

The service actions are defined for one service instance, i.e. for the invocation and operation of one service, but there
may be multiple service instances simultaneously. Clause 37 defines generic ANF-ISIMM service and protocol issues
which shall be applicable in conjunction with al ANF-ISIMM services and protocols unless otherwise stated.

6 Migration service description - stage 1

6.1 Pre-requisite requirements for the migration service

In order to hasten the migration for an individual subscriber associated to aM S, the SwMI MM should support the
neighbour cell broadcast service, see EN 300 392-2 [1], clause 18, for the neighbour cells that reside in different
SwMIs, i.e. to SwMIs having different MNIs.

NOTE: The neighbour cell information exchange needed between the SwMI s is outside the scope of the present
document.

6.2 Service definition

The migration service enables the individual subscriber to migrate to avisited SwWMI MM when the MNI of the
individual subscriber and that of the SwMI MM do not coincide.

In addition, the migration service supports call restoration when the individual subscriber migrates during an established
group call.

6.3 Service description

The migration service as defined in this clause is a mandatory service for SwWMI MMs that support ANF-ISIMM.

The migration service allows the individual subscriber to migrate to the visited SwMI MM. In support of that,
ANF-ISIMM shall comprise the following functionality:

. the individual subscriber home SwMI MM and the visited SwMI MM shall update the individual subscriber's
migration to I-HDB and |-V DB, respectively, for location tracking purposes,
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. the individual subscriber's migration profile(s) shall be created for service authorization purposes:

- the migration profile(s) shall comprise the basic migration profile and the SS-migration profile(s) as
applicable for the supplementary services. The migration profile(s) shall either be created from the
pre-defined migration profile(s) or they shall be exchanged between the home SwMI MM and the visited
SwMI MM. The service profile(s) shall be saved in the I-VDB and they may be saved in the |-HDB;

NOTE 1. The parameter values of the pre-defined migration profiles are outside the scope of the present document.
Also the mechanisms how these pre-defined profiles are defined in the first place are outside the scope of
the present document.

. if the individual subscriber is engaged in a call when he migrates and the call restoration is supported, the
ANF-ISIMM shall support the exchange of information needed for the call restoration. The call restoration is
described in sub-parts 2 and 3 of EN 300 392-3-2 [15] and EN 300 392-3-3[16]; and

NOTE 2: The support of cal restoration in conjunction with announced type 1 cell re-selection, see
EN 300 392-2 [1], clause 18.3.4.7.6, is outside the scope of the present document.

. if the previous visited SwMI MM exists for the individual subscriber, the Removal of Subscriber Information
(RSI) service (as defined in clause 8) shall be invoked. The RSI service e.g. removes the old I-VDB record
from the previous visited SwWMI. In addition, if the individual subscriber isengaged in an individua call when
he migrated, the RSI invokes the call restoration from the previous visited SwMI to the visited SwMI.

NOTE 3: The group call is restored from the group home SwMI to the visited SwMI, but the individual call is
restored from the previous visited SwMI to the visited SwMI.

See also annex A which clarifies the interactions between the migration and RSI services.

Neither the migrated subscriber nor the home SwMI may be charged for services that the home SwMI has not requested
in the migration unless agreed differently between the parties.

6.4 Service architecture
Figure 2 illustrates the service architecture of the migration service.

NOTE: Thehome SwMI in figure 2 isthe individual subscriber home SwMI.

home SwMI visited SwMI
home visited
SwMlI MM SwMI MM
. I-HDB I-VDB
|

l

ISIMM-SAP ISIMM-SAP
ANF-ISIMM

NOTE: The arrows illustrate the information exchange routes of the service. In the case of a solid arrow, the
information exchange is mandatory; in the case of a broken arrow, the information exchange is conditional.

Figure 2: The service architecture of the migration service
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6.5 Normal procedures

6.5.1 Invocation

6.5.1.1 Invocation criteria
Thevisited SWMI MM shall invoke ANF-ISIMM if the following conditions are met:

e thevisited SWMI MM receives the migration request from the individual subscriber. The migration request is
identified by the receipt of U-LOCATION UPDATE DEMAND PDU as defined in EN 300 392-2 [1],
clause 16;

e  according to the I-VDB, the individual subscriber is not registered (nor migrated) in the visited SwMI MM,
i.e. thereisnovalid I-VDB record for the individual subscriber; and

. thereis no pre-defined information in the visited SwMI MM indicating that the restricted migration as defined
in clause 7 will be granted to the individual subscriber or that the individual subscriber is not allowed to
migrate in the visited SwWM| MM.

6.5.1.2 Invocation of ANF-ISIMM

If the migration invocation criteriais met, the visited SwWMI MM shall create an |-V DB record for the individual
subscriber. Then, the visited SWMI MM shall invoke ANF-ISIMM by issuing the Migration_req. The primitive shall
contain the following information:

a) ANF-ISIMM invokeid: the visited SwMI MM shall alocate a unique value to be used during the invocation
and operation of the service;

b) Individual Short Subscriber Identity (ISSI) of the individual subscriber;
¢) MNI of theindividual subscriber;

d) MNI of thevisited SwWMI MM: shall be used for addressing purposes over the ISl to cater for the migrated
individual subscriber;

€)  migration type, which shall be either:

- migration: if the location update type in the received U-LOCATION UPDATE PDU does not indicate
call restoration, e.g. is "Migrating location updating"; or

- migration with call restoration: if the location update type in the received U-LOCATION UPDATE PDU
indicates call restoration, e.g. "Call restoration migrating location updating”;

the Migration type information shall be used to indicate whether the individual subscriber requests his ongoing
calls to be restored for him;

NOTE 1: If the Al location update type (indicated by migrating subscriber) indicates call restoration, it is
interpreted as arequest to restore the call acrossthe 1SI. In addition, the call restoration procedures as
defined in clauses 14 and 18 in EN 300 392-2 [1], are applicable.

NOTE 2: Asdefined in clause 8 the individua subscriber home SwMI indicates the call restoration to the previous
visited SwMI, and the previous visited SwMI may restore or clear the ongoing individual cal(s). The
cal(s) are restored if theindividual subscriber home SwMI, the visited SwMI and the previous visited
SwMI support the call restoration service for the individual subscriber. If the call restoration is not
supported by any of the three SwMIsfor the individual subscriber, the previous visited SwMI clears the
ongoing calls.

f)  restricted migration support, which shall be either:
- supported: if the visited SWMI MM supports restricted migration for the individual subscriber; or

- not supported: if the visited SwMI MM does not support restricted migration for the individual
subscriber;
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g) supported pre-defined profile references: the information shall contain the references of the pre-defined
migration profile set which may be used for the individual subscriber in the visited SwMI. The information
shall be a set of one to sixteen pre-defined profile reference sets. Each Profile reference set shall be a number
from one to sixteen. One profile reference set shall refer to the pre-defined migration profile(s) of which the
contents are known to the individual subscriber home and to the visited SwMI MM. Each reference set shall
correspond to abasic and possibly to one or more SS-migration profiles. One reference set shall contain al the
profile information needed for the creation of the migration profile(s) for the individual subscriber in the
visited SWMI MM;

h)  profile exchange support information, which shall be either:

- supported: if the visited SwWMI MM supports the exchange of basic and SS-migration profiles for the
individual subscriber, i.e. if the individual subscriber home SwMI may send them to the visited SwMI
MM to be used for the individual subscriber while he is migrated; or

- not supported: if the visited SwMI MM does not support the exchange of the migration profile(s) for the
individual subscriber;

i)  groupinformation in subscriber profile:

- supported: if the visited SwMI MM supports the inclusion of group information in the individual
subscriber profile; or

NOTE 3: Thetype "Supported" implies that the types 2), 3a) and 3b) as defined in clause 6.5.2 are supported by the
visited SWMI MM.

- not supported: if the visited SwWMI MM does not support the inclusion of group information in the
individual subscriber profile;

j)  authentication invocation, which shall be "Not invoked". The information shall indicate that the authentication
service is not invoked on the migrating individual subscriber;

NOTE 4: Theinteraction with the authentication service is defined in clause 12.7.
k)  recovery: the value shall be "No recovery";

[)  optionally: age stamp, if the age of the recorded migration request is greater than zero, i.e. if the Migration_req
is not sent immediately upon receipt of the migration request from the individual subscriber. If included, the
age stamp shall indicate in seconds the time that has el apsed since the visited SwWMI MM received the
individual subscriber's migration request;

m) conditionally: call restoration support type, if migration type is"migration with call restoration”. It shall be
either:

- supported: if the visited SwM|I supports call restoration across the ISl for the individual subscriber; or

- not supported: if the visited SwMI does not support call restoration across the ISl for the individual
subscriber;

NOTE 5: Asdefined in clause 8 the previous visited SwMI restores ongoing individual callsif the individua
subscriber home SwMI, the visited SwM|I and the previous visited SwMI support the call restoration
service for the individual subscriber. This parameter indicates whether the visited SwMI supports call
restoration for the individual subscriber.

n) optionally: the length of the PISN number of the visited SwWMI MM and the PISN number. If included, the
individual subscriber home SwMI MM shall save and use the PISN number for addressing purposes over the
ISl to cater for the individual subscriber; and

NOTE 6: The PISN number may be used to indicate the preferred gateway if the visited SwWMI MM has several
PISN gateways with different numbers. The different gateways may be used e.g. to traffic load purposes
or to optimize distances in the case of awide area SwMI.

0) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.
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6.5.2 Operation

Upon receipt of the Migration_ind (containing the same information as the corresponding Migration_req) from
ANF-ISIMM, the individual subscriber home SwMI MM shall verify that the migration is allowed to continue:

. if the age stamp isincluded, verify that the age stamp in the received Migration_ind indicates a newer
migration than the currently recorded migration or registration in the individual subscriber's I-HDB record; and

In addition the individual subscriber home SwMI of the migrating subscriber may verify if the individual subscriber has
the rights to migrate to the visited SwMI. The details of the verification on the individual subscriber'srightsto migrate
are outside the scope of the present document.

If theindividual subscriber home SwMI MM does not reject the migration or grant the restricted migration to the
individual subscriber as described in clause 7 then the individual subscriber home SwMI MM shall continue the
operation of the migration service according to one of the following cases:

1) by using the pre-defined profile(s) for the individual subscriber. In this case, the operation continues as defined
inclause 6.5.2.1;

2) by exchanging the basic migration profile with the visited SwMI MM. In this case, the operation continues as
defined in clause 6.5.2.2;

3) by exchanging the basic and SS-migration profiles with the visited SwWM| MM. The SS-migration profile(s) are
exchanged either before the final migration approval (sub-case 3a)) or after the final migration approval
(sub-case 3b). In this case, the operation continues as defined in clause 6.5.2.2.

NOTE: After the final migration approval the visited SWMI MM allows the individual subscriber to migratein
the Al (i.e. the D-LOCATION UPDATE ACCEPT is sent), and the migration service does not support
any meansto reject the migration after that.

Figure 3 illustrates the cases 2), 3a) and 3b).

migration with migration profile exchange

N

basic migration basic and SS-migration
profile exchange profile exchange
V 3b)
SS-migration profile SS-migration profile
exchange before final exchange after final
migration approval migration approval

Figure 3: lllustration of the migration profile exchange cases 2), 3a) and 3b)
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6.5.2.1 Migration with pre-defined migration profile(s)

This clause is applicable for the case 1).

6.5.2.1.1 Support for call restoration

If the migration has not been rejected or the restricted migration is not to be granted to the individual subscriber (as
described in clause 7), and if the migration type is " migration with call restoration™" in the received Migration_ind, then
the individual subscriber home SwMI MM shall continue the operation in one of the following ways:

. if the call restoration support typeis "supported” in the Migration_ind the individual subscriber home SwMI
shall invoke RSI service indicating that the new visited SwMI supports call restoration. The call restorationis
defined in EN 300 392-3-2 [15] and EN 300 392-3-3 [16]; or

e if thecall restoration support typeis"not supported” in the Migration_ind and/or if the individual subscriber
home SwMI does not support call restoration: The individual subscriber home SwMI MM shall invoke RSI
service indicating that the new visited SwMI does not support group call restoration.

NOTE: In order to hasten the call restoration it isinvoked at this stage as the migration has been approved, even if
the final approval has not been sent. However, it is still possible that the individual subscriber's migration
or group attachment fails resulting in clearing the restored call. The call restoration and the clearing of the
call are defined in EN 300 392-3-2 [15] and EN 300 392-3-3[16].

6.5.2.1.2 Final migration approval

6.5.2.1.2.1 Updates to I-HDB

If the migration has not been rejected or the restricted migration is not to be granted to the individual subscriber (as
defined in clause 7), the individual subscriber home SwMI MM shall:

. update the individual subscriber's registration status as "registered, migrated" in the I-HDB record,;

. save the age of the migration request to the I-HDB so that the individual subscriber home SwMI MM is able to
determine the age of the recorded migration at any time. If the age stamp was not included in the
Migration_ind, the current age shall be considered as zero; and

. update the location information as the MNI of the visited SwMI and, if included, the PISN number of the
visited SwWMI MM in the I-HDB record.

In addition, the individua subscriber home SwMI MM may save the information that the pre-defined migration
profile(s) are used for the individual subscriber.

The age of the recorded migration may be saved e.g. by updating the current real time or by using arelative time from
which the individual subscriber home SwMI MM shall be able to derive the elapsed time. The individual subscriber
home SwMI MM shall save the information in order to compare competing migration requests, if needed. This may
take place e.g. if the individual subscriber home SwMI MM receivestwo Migration_inds for the individual subscriber
from two different SwMI MMs. This, again, may take place when the individual subscriber isroaming in an area
between two visited SwMIs and the individual subscriber requests migration in both of them within a very short time.

6.5.2.1.2.2 Invocation of Removal of Subscriber Information (RSI)

The RS service shall beinvoked, if applicable, as defined in clause 8.4.1.1.

6.5.2.1.2.3 Sending of migration approval

Theindividual subscriber home SwMI MM shall send the Migration_resp to ANF-ISIMM indicating that the individual
subscriber home SwMI MM has approved the migration. The primitive shall contain the following information:

a) ANF-ISIMM invokeid: the value shall be the same as in the received Migration_ind;

b) 1SSI;
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migration type, which shall be either:

- migration: if the migration type was "migration” in the received Migration_ind, or if the migration type
was "migration with call restoration" but the call restoration support type was "not supported” in the
received Migration_ind; or

- migration with call restoration: if the migration type was "migration with call restoration” and the call
restoration support type was "supported” in the received Migration_ind;

used pre-defined profile reference: the information shall contain the reference of the pre-defined migration
profile set which shall be used for the individual subscriber in the visited SWMI MM. The information shall be
anumber from one to sixteen, and the value shall be one of the val ues received as Pre-defined profile
information in the Migration _ind,;

recovery: the value shall be "No recovery";

optionaly: the length of the PISN number of the individual subscriber home SwMI MM and the PISN number.
If included, the visited SwMI MM shall save and use the PISN number for addressing purposes over the ISl to
cater for the individual subscriber; and

NOTE: The PISN number may be used to indicate the preferred gateway if the individual subscriber home SwMI

9)

MM has several PISN gateways with different numbers. The different gateways may be used e.g. to
traffic load purposes or to optimize distancesin the case of wide area SwMI.

optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the individual subscriber home SwMI MM shall becomeidle.

6.5.2.1.2.4 Receipt of migration approval

Upon receipt of Migration_conf (containing the same information as the corresponding Migration_resp) from the
ANF-ISIMM, the visited SWMI MM shall:

verify that ANF-ISIMM invoke id is correct, i.e. the value is the same asin the sent Migration_reg;

derive the contents of the migrated profiles (both basic and if needed SS) for the individual as indicated by the
pre-defined profile set reference;

update the registration status as "registered, migrated" to the I-VDB record;

save the age of the migration request to the I-VDB so that the visited SwWMI MM is able to determine the age
of the recorded migration at any time. If the age stamp was not included in the Migration_req the current age
shall be considered as zero; and

send the D-LOCATION UPDATE ACCEPT PDU granting the migration to the individual subscriber as
defined in EN 300 392-2 [1], clause 16.

Then, the visited SwM| MM shall becomeidle.

6.5.2.2

Migration with migration profile exchange

This clause is applicable for cases 2), 3a) and 3b).
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6.5.2.2.1 Basic migration profile exchange

This clause is applicable for cases 2), 3a) and 3b).

6.5.2.2.1.1 Sending of original basic migration profile

The individual subscriber home SwMI MM shall provide the visited SwMI MM with the origina basic migration
profile by sending the Profile update_req to ANF-ISIMM. The primitive shall contain the following information:

NOTE 1: Theterm original migration profile, basic or SS-migration, is used for the profile which the individual

a)
b)
c)

d)

€)

subscriber home SwMI MM sendsto the visited SwWMI MM.
ANF-ISIMM invoke id: the value shall be the same asin the received Migration_ind;
ISSI;

following conditional element(s) present information element shall be "Not present” and indicate that the MNI
of the individual subscriber and the MNI of the visited SwMI MM shall not follow this information in the
primitive;

profile type: the value shall be "Individual subscriber”;
individual basic migration profile (original): the original individual basic migration profile shall indicate the
individual basic service profile that the individual subscriber home SwMI MM requests to be used for the
individual subscriber in the visited SwMI. The profile shall contain the following information:
- profile status, shall be "Profile Replacement";
- point-to-point service, shall be either:
" supported; or
L] not supported;
- point-to-multipoint service, shall be either:
" supported; or
L] not supported;
- point-to-multi point acknowledged service, shall be either:
L] supported; or
" not supported;
- point-to-multipoint broadcast service, shal be either:
L] supported; or
" not supported;
- speech service, shall be either:
" one of more of the supported services; or
L] not supported;
- circuit mode unprotected data service, shall be either:
" supported; or

L] not supported;
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circuit mode protected (low) data service, shall be either of the following:
" supported; or
L] not supported;
circuit mode protected (high) data service, shall be either of the following:
L] supported; or
" not supported;
interleaving depth, shall be as follows:
L] no interleaving:
o  supported; or
©  not supported,;
" short interleaving depth = 1 shall be either of the following:
o  supported; or
©  not supported,;
" medium interleaving depth = 4 shall be either of the following:
o  supported; or
o not supported;
L] long interleaving depth = 8 shall be either of the following:
o  supported; or
o not supported;
duplex service, shall be either:
" supported; or
L] not supported;
IP service shall be either:
" supported; or
L] not supported;
authentication service shall be either:
L] supported; or
" not supported;
OTAR SCK generation service shall be either:
L] supported; or
" not supported;
OTAR SCK delivery service shall be either:
" supported; or

L] not supported;
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Al encryption state list, shall specify al the Al encryption states that the individual subscriber may
support (i.e. is able to and allowed to support) in the visited SwMI. The possible supported states are the
following:

] l,
" 2; and
] 3,

the values are defined in EN 300 392-7 [5],clause 6.2 as security class and they indicate e.g. the type of
the supported encryption keys for the individual subscriber, if any. In addition, the values 2, and 3 shall
imply that the Al encryption is supported for the individual subscriber for the circuit mode speech and
data services, SDS and IP service;

end-to-end encryption shall be either:
L] supported; or
" not supported;

the val ue supported shall mean that the end-to-end encryption may be used. The end-to-end encryption is
applicable for the circuit mode speech and data services. The use of the end-to-end encryption shall be
determined on the invocation of each service instance, when the call isinvoked;

number of SS-information: shall be avalue from 0 to 32 and indicate the number of following
SS-information elements:

" conditionally: SS-information, element shall be present as many times as indicated by the "Number
of SS-information" element. One information element shall define one supplementary service. The
information element shall contain the following two sub-elements:

o  SStype: shall identify a TETRA supplementary service, see clause 34.2.85;

o  SSsatus: shall indicate if the supplementary service indicated in the first sub-element is
supported or not for the individual subscriber, and if supported whether the original
SS-migration profile will be sent to the visited SwWMI1 MM. The element shall have one of the
following:

- not supported: shall indicate that the supplementary service is not supported;

- supported, with original SS-migration profile: shall indicate that the supplementary
service is supported with the corresponding original SS-migration profile (i.e. the
original SS-migration profile will be sent in the following SS-profile update req); or

- supported, without original SS-migration profile: without original SS-migration profile:
shall indicate that the supplementary service is supported without the corresponding
original SS-migration profile;

optionally: default SS-information. If included, shall be one of the following:

" shall not be supported: shall indicate that the TETRA supplementary servicesthat are not listed in
the SS-information elements shall not be supported for the individual subscriber; or

L] shall be supported: shall indicate that the TETRA supplementary services that are not listed in the
SS-information elements may be supported for the individual subscriber;
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optionally: SDS profile. If included, shall be used to indicate " Supported” or "Not supported” for each of
the following SDS sub-elements:

pre-defined short message;
user defined short message;
user defined Data 1;

user defined Data 2,

user defined Data 3; and

user defined Data 4;

optionally: advanced link, shall be either:

o  supported; or

©  not supported,;

optionally: maximum number of timedlots, shall be one of the following:

up to one slot;
up to two dots;
up to three slots; or

up to four dots;

optionally: call time-out timer (T310), shall be one of the following:

30 seconds,
45 seconds;
60 seconds;
2 minutes,
3 minutes;
4 minutes,
5 minutes,
6 minutes;
8 minutes,
10 minutes,
12 minutes,
15 minutes,
20 minutes; or

30 minutes;
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optionally: call time-out set-up phase timer (T301), shall be one of the following:
" 1 second;

" 2 seconds,

. 5 seconds,

" 10 seconds,

" 20 seconds;

. 30 seconds; or

" 60 seconds;

optionally: group information, the information element may be repeated. One information element shall
specify the relationship between the individual subscriber and the indicated group. One information
element shall contain the following sub-elements:

" GSSl of the group. The individual subscriber is allowed to attach to the group;

L] subscriber status, shall indicate one of the following:

" not important subscriber; or

L] important subscriber;

" class of usage: shall have a value from 0 to 7, see EN 300 392-2 [1], clause 16.10.6; and

L] optionally: proprietary information. The content of the proprietary information is outside the scope
of the present document;

optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document;

SS-profile update indicator, which shall be one of the following:

SS-profile update_req not applicable: the sending of the original SS-migration profilesto the visited
SwMI MM is not applicable for the individual subscriber;

SS-profile update_req sent before final migration approval: The original SS-migration profile(s) are
exchanged before the Migration_resp isissued; or

SS-profile update_req sent after the Migration _resp: the original SS-migration profiles are exchanged
after the Migration_resp isissued; and

recovery: the value shall be "No recovery”; and

optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document.

The SS-profile update indicator shall indicate if the individual subscriber home SwMI MM sends the original
SS-migration profiles to the visited SwWMI MM. The sending of a particular original SS-migration profile is mandatory
if the two following conditions are met:

if the SS-migration profileisrequired in the visited SwMI for amigrated individual subscriber according to
the corresponding supplementary service sub-part of EN/ETS 300 392-12 [4]; and

if the support of the corresponding supplementary service is requested for the individual subscriber in the
visited SwWMI as part of the basic migration profile.
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In addition, if the individual subscriber home SwMI MMs sends one or more SS-migration profilesto the visited SwMI
MM the SS-profile update indicator shall indicate when the SS-migration profiles are sent to the visited SwMI MM.
Thus, they are sent to the visited SWMI MM, i.e. either:

. according to case 3a): before the Migration_resp isissued, i.e. immediately after the Profile update reqis
issued;

. if the SS-migration profilesthat are created by the visited SwWMI MM may cause the individual subscriber
home SwMI MM to reject the migration or to allow only the restricted migration for the individual subscriber,
see clause 7, then the individual subscriber home SwMI MM shall send the SS-profile update_req before the
Migration_resp is sent. This may be the case if certain supplementary services are not supported in the visited
SwMI, e.g. Supplementary Service - Call Authorized by Dispatcher (SS-CAD) or Supplementary Service -
Barring of Outgoing Calls (SS-BOC), see EN 300 392-10-6 [11] and EN 300 392-10-18 [12] respectively; or

e  according to case 3b): immediately after the Migration_resp.
NOTE 2: The possible advantage of sending the original SS-migration profiles after approving the migrationisto
hasten the individual subscriber's migration in the Al.
6.5.2.2.1.2 Creation of basic migration profile

Upon receipt of the Profile update_ind (containing the same information as the corresponding Profile update _req) from
ANF-1SIMM, the visited SwMI MM shall verify that the received ANF-ISIMM invoke id is correct, i.e. the value is the
same asin the sent Migration_req.

Then, the visited SwWMI MM shall create the basic migration profile for the migrated individual subscriber. The profile
shall contain the individual subscriber's service authorization in the visited SwMI as defined in clause 6.5.2.2.1.3. The
visited SwWMI MM shall create the basic migration profile in one of the following ways:

e theorigina migration profile shall be used as received from the individual subscriber home SwMI MM, i.e.
the services are supported for the individual subscriber as requested by the individual subscriber home SwMI;

e thetemporary migration profile shall be created and used while the individual subscriber is migrated in the
visited SwMI. In this case the visited SwMI MM does not offer services for the individual subscriber as
proposed by the individual subscriber home SwMI MM but creates a temporary profile that shall be used
instead. The reason for creating the temporary migration profile may be e.g. that the visited SwMI MM cannot
support the services as requested by the individual subscriber home SwMI MM or that the visited SwWMI MM
restricts the use of its services for migrated individual subscribers.

NOTE: The term temporary migration profile, basic or SS-migration, is used for the profile which the visited
SwMI MM sendsto the individual subscriber home SwMI MM.

Thevisited SwMI MM shall save the created migration profile to the I-VDB.

6.5.2.2.1.3 Sending of temporary basic migration profile

The visited SwWMI MM shall provide the individual subscriber home SwMI MM with the created basic migration profile
information by sending the Profile update_resp to ANF-ISIMM. The primitive shall contain the following information:

a) ANF-ISIMM invoke id: the value shall be the same asin the sent Migration_req;
b) 1SSl
c) profiletype: the value shall be "Individual subscriber";

d) basic migration profile info: shall indicate whether the original individual basic migration profile was accepted
as received or whether the temporary individual basic migration profile was created. If the temporary
individual basic migration profile was created it shall be included in the primitive;

€) conditionaly: if the Basic migration profile info has the value "Redefined by visited SwMI MM", the
Individual basic migration profile (temporary) shall be included as follows:

- profile status, shall be "Profile Response”;
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point-to-point service, shall be:

" supported; or

L] not supported;
point-to-multipoint service, shall be:
L] supported; or

" not supported;

point-to-multipoint acknowledged service, shall be:

L] supported; or

" not supported;

point-to-multipoint broadcast service, shall be:
" one of more of the supported services; or
" not supported;

speech service, shall be either of the following:
" supported; or

L] not supported;

ETSI EN 300 392-3-5 V1.3.1 (2007-10)

circuit mode unprotected data service, shall be either of the following:

L] supported; or

L] not supported;

circuit mode protected (low) data service, shall be either of the following:

L] supported; or

" not supported;

circuit mode protected (high) data service, shall be either of the following:

" supported; or
" not supported;
interleaving depth, shall be as follows:
" no interleaving:
o  supported; or

o not supported;

L] short interleaving depth = 1 shall be either of the following:

o  supported; or

o not supported;

L] medium interleaving depth = 4 shall be either of the following:

o  supported; or

©  not supported,;
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L] long interleaving depth = 8 shall be either of the following:
o  supported; or
©  not supported,;

duplex service, shall be one of the following:

L] supported; or

" not supported;

I P service shall be one of the following:

L] supported; or

" not supported;

authentication service shall be one of the following:

" supported; or

" not supported;

OTAR SCK generation service shall be one of the following:

" supported; or

L] not supported;

Al encryption state, shall specify the supported Al encryption state for the individual subscriber. The
possible supported state shall be one of the following:

] l,
" 2; and
] 3,

the values are defined in EN 300 392-7 [5],clause 6.2 as security class and they indicate e.g. the type of
the supported encryption keys for the individual subscriber, if any. In addition, the values 2, and 3 shall
imply that the Al encryption is supported for the individual subscriber for the circuit mode speech and
data services, SDS and I P service;

end-to-end encryption shall be one of the following:
" supported; or
L] not supported;

the value supported shall mean that the end-to-end encryption may be used. The end-to-end encryption is
applicable for the circuit mode speech and data services. The use of the end-to-end encryption shall be
determined on the invocation of each service instance, when the call isinvoked;

number of SS-information: shall be avalue from 0 to 32 and indicate the number of following
SS-information elements,
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conditionally: SS-information, element shall be present as many times as indicated by the "Number of
SS-information” element. One information element shall define one supplementary service. The
information element shall contain the following two sub-elements:

" SS-type: shall identify a TETRA supplementary service, see clause 34.2.85;

L] SS-response status: Shall indicate if the supplementary service is supported or not for the individual
subscriber. The element shall be either of the following:

o not supported: shall indicate that the supplementary service is not supported;
o  supported: shal indicate that the supplementary service is supported.

if the SS-migration profileis required for the supplementary service, the individual subscriber home
SwMI MM shall send the profile in a SS-profile update_req to the visited SwMI or the supplementary
service is not supported despite of the value of the SS-response status element;

optionally: default SS-information. If included, shall be one of the following:

" shall not be supported: shall indicate that the TETRA supplementary services that are not listed in
the SS-information elements shall not be supported for the individual subscriber; or

L] shall be supported: shall indicate that the TETRA supplementary services that are not listed in the
SS-information elements may be supported for the individual subscriber;

optionally: SDS profile. If included, shall be used to indicate " Supported” or "Not supported" for each of
the following SDS sub-elements:

" pre-defined short message;

L] user defined short message;

= user defined Data 1;

" user defined Data 2,

. user defined Data 3; and

. user defined Data 4;

optionally: advanced link, shall be one of the following:

" supported; or

] not supported;

optionally: maximum number of timeslots, shall be one of the following:
] up to one slot;

] up to two dots;

" up to three slots; or

] up to four dots;

optionally: call time-out timer (T310), shall be one of the following:
" 30 seconds;

" 45 seconds;

. 60 seconds,

" 2 minutes,

= 3 minutes;
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4 minutes,

5 minutes,

6 minutes;

8 minutes,

10 minutes,
12 minutes,
15 minutes,
20 minutes; or

30 minutes,

- optionally: call time-out set-up phase timer (T301), shall be one of the following:

1 second;

2 seconds;

5 seconds,

10 seconds,
20 seconds;
30 seconds; or

60 seconds;

- optionally: group information, the information element may be repeated. One information element shall
specify the relationship between the individual subscriber and the indicated group. One information
element shall contain the following sub-elements:

GSSl of the group. The individual subscriber is allowed to attach to the group;
subscriber status: shall indicate one of the following:

o not important subscriber; or

o important subscriber;

class of usage: shall have avalue from 0to 7, see EN 300 392-2 [1], clause 16.10.6; and

optionally: proprietary information. The content of the proprietary information is outside the scope
of the present document;

- optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document;

f)  recovery: The value shall be"No recovery”; and

g) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

6.5.2.2.1.4

Receipt of temporary basic migration profile

Upon receipt of the Profile update_conf (containing the same information as the corresponding Profile update_resp)
from ANF-ISIMM, the individual subscriber home SwMI MM shall:

e veify that the ANF-ISIMM invokeid is correct in the received primitive, i.e. the value is the same asin the
received Migration_ind; and

ETSI



43 ETSI EN 300 392-3-5 V1.3.1 (2007-10)
. verify that the migration is allowed, i.e. that there is no reason to reject the migration based on the received
temporary basic migration profile.
In addition, the individual subscriber home SwMI MM may save the temporary basic migration profile in the I-HDB.
The saving and use of the temporary basic migration profile is optional in the individual subscriber home SwMI.
6.5.2.2.2 SS-migration profile(s) exchange

This clause is applicable for the case 3a).

6.5.2.2.2.1 Sending of original SS-migration profile(s)

When applicable, the individual subscriber home SwMI MM shall send the original SS-migration profile(s)
immediately after sending the Profile update _req. The original SS-migration profile(s) shall be sent to ANF-ISIMM by
using the SS-profile update req.

The SS-migration profile may be sent simultaneously with the Profile update (before receiving Profile update_conf)
from the individual subscriber home SwMI to expedite the migration. In this case the SS information in the Profile
update may be left out since the individual subscriber home SwMI cannot anyway use the information for the SS-profile
update.

The primitive shall contain the following information.
ad ANF-ISIMM invokeid: the value shall be the same as in the received Migration_ind;
b) ISSI;

c) following conditional element(s) present information element shall be "Not present” and indicate that the M NI
of the individual subscriber and the MNI of the visited SwMI MM shall not follow thisinformation in the
primitive;

d) profiletype: the value shall be "Individual subscriber";
€) recovery: the value shall be "No recovery";
f)  number of SS-migration profiles: the value shall indicate how many SS-migration profiles (original) follows;

g) SS-migration profile (original): one or more original SS-migration profiles. Each original SS-migration profile
shall be the supplementary service profile that the individual subscriber home SwMI MM requests to be used
SwMI for the individual subscriber in the visited (for the corresponding supplementary service). The profile
shall contain information as defined in clause 6.5.2.2.2.3 and in EN/ETS 300 392-12 [4]; and

h)  optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

6.5.2.2.2.2 Creation of SS-migration profile(s)

Upon receipt of the SS-profile update_ind (containing the same information as the corresponding SS-profile
update req) from ANF-ISIMM, the visited SwWMI MM shall:

. verify that the received ANF-ISIMM invokeid is correct, i.e. the value is the same asin the sent
Migration_req;

e  verify for each received original SS-migration profile that:
- the supplementary service is supported for the individual subscriber in the visited SwMI; and

- the SS-migration profile is applicable for the supplementary service, see the corresponding sub-part of
EN/ETS 300 392-12 [4].
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If verification on the received original SS-migration profilesis successful, the visited SwWMI MM shall create the
corresponding SS-migration profile in one of the following ways:

e theoriginal SS-migration profile shall be used as received from the individual subscriber home SwMI MM,
i.e. the supplementary service is supported for the individual subscriber as requested by the individual
subscriber home SwMI;

. the temporary SS-migration profile shall be created and used for the duration of the migration, i.e. the visited
SwMI MM does not support the supplementary service for the individual subscriber as proposed by the
individual subscriber home SwMI MM but creates instead atemporary profile (temporary SS-migration
profile) that shall be used. The reason for creating the temporary SS-migration profile may be e.g. that the
visited SwWMI MM cannot support the supplementary service as requested by the individual subscriber home
SwMI MM, that the visited SwWMI MM restricts the use of the supplementary service for migrated individual
subscribers, etc.;

NOTE: Theterm temporary migration profile, basic or SS-migration, is used for the profile which the visited
SwMI MM sendsto the individual subscriber home SwMI MM.

. the visited SWMI MM shall verify that the SS-migration profileis created for each supported supplementary
serviceif required, see the corresponding supplementary service sub-part of EN/ETS 300 392-12 [4]. If not
created when required, the supplementary service shall be considered as not supported for the individual
subscriber and updated accordingly to the individual subscriber's basic migration profile.

Then, the visited SwWMI MM shall save the created SS-migration profile(s) to the I-VDB.

6.5.2.2.2.3 Sending of temporary SS-migration profile(s)

Upon creation of the SS-migration profiles, the visited SwWMI MM shall send the SS-profile update_resp to
ANF-ISIMM containing the created SS-migration profile(s) information. The primitive shall contain the following
information:

a ANF-ISIMM invokeid: the value shall be the same asin the sent Migration_req;
b) 1SSl
c) profiletype: the value shal be "Individual subscriber”;

d) number of not supported SSs; the value shall indicate how many not supported supplementary service
indications follows;

€) conditionally: SS-xx not supported indication, for each supplementary serviceif the creation of the
corresponding SS-migration profile has failed and if the supplementary service requires the SS-migration
profile. If present, the information shall indicate that the supplementary service is not supported for the
individual subscriber in the visited SwMI. In addition, if present, thisinformation shall override the
information included in the basic migration profile. The creation can have failed if e.g. the individual
subscriber home SwMI MM did not send the original SS-migration profile for the supplementary service;

NOTE 1: The SS-xx stands for any TETRA supplementary service as defined in EN/ETS 300 392-10 [10].
f)  number of SS-migration profiles. the value shall indicate how many SS-migration profiles (original) follows;

g) SS-migration profile (temporary): shall indicate for each received original SS-migration profile the
corresponding SS-migration profile information which shall be one of the following:

- the original SS-migration profileis saved in the I-VDB as the SS-migration profile for that
supplementary service;

- the created temporary migration profile which is saved in the |-V DB as the SS-migration profile for that
supplementary service. In addition, the contents of the temporary SS-migration profile may be included;
or

- the creation of the temporary SS-migration profile failed. If the SS-migration profile is needed for the
supplementary service, the corresponding information in the Profile update _resp shall indicate that the
supplementary service is not supported for the individual subscriber;
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NOTE 2: Therulesto return aparticular temporary SS-migration profile, if created, is supplementary service
dependant and is defined in each supplementary service description, see EN/ETS 300 392-12 [4]; and

h)  optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document.

6.5.2.2.2.4 Receipt of temporary SS-migration profile(s)

Upon receipt of the SS-profile update_conf (containing the same information as the corresponding SS-profile
update _resp) from ANF-ISIMM, the individual subscriber home SwMI MM shall:

e  veify that the ANF-ISIMM invokeid is correct in the received primitive, i.e. the value is the same asin the
received Migration_ind; and

. verify that the migration is allowed, i.e. that there is no reason to reject the migration based on the received
temporary SS-migration profile(s).

In addition, the individual subscriber home SwMI MM may save the temporary SS-migration profile(s) in the [-HDB.
The saving and use of the temporary SS-migration profile(s) isoptional in the individual subscriber home SwMI.

6.5.2.2.3 Support for call restoration
Asdefined in clause 6.5.2.1.1. This clause shall be applicable for cases 2), 3a) and 3b).

6.5.2.2.4 Final migration approval
This clause is applicable for cases 2), 3a) and 3b).

6.5.2.24.1 Updates to I-HDB

Asdefined in clause 6.5.2.1.2.1, except that the individual subscriber home SwMI MM shall not save the information
that the pre-defined migration profiles are used.

6.5.2.2.4.2 Invocation of RSI
The RSl service shall be invoked, if applicable, as defined in clause 8.4.1.1.

6.5.2.2.4.3 Sending of migration approval

Asdefined in clause 6.5.2.1.2.3 except that the following information shall replace the corresponding information in the
Migration_resp (and in the corresponding Migration _conf):

a)  used pre-defined profile reference: the information shall not refer to any pre-defined migration profile set as
the pre-defined migration profile sets are not used (but replaced by the migration profile exchange between the
SwMls).

6.5.2.2.4.4 Receipt of migration approval
Asdefined in clause 6.5.2.1.2.4.

6.5.2.2.5 SS-migration profile exchange after final migration approval

This clause is applicable for the case 3b).

6.5.2.25.1 Sending of original SS-migration profile(s) after final migration approval

Asdefined in clause 6.5.2.2.2.1, except that the SS-profile update_req is sent immediately after the Migration_resp.

6.5.2.2.5.2 Creation of SS-migration profile(s) after final migration approval

Asdefined in clause 6.5.2.2.2.2.
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6.5.2.2.5.3 Sending of temporary SS-migration profile(s) after final migration approval
Asdefined in clause 6.5.2.2.2.3, except that the visited SwMI MM shall become idle after sending the SS-profile
update resp.

6.5.2.25.4 Receipt of temporary SS-migration profile(s) after final migration approval

Upon receipt of the SS-profile update_conf (containing the same information as the corresponding SS-profile
update resp) from ANF-ISIMM, the individual subscriber home SwMI MM shall verify that the ANF-ISIMM invoke id
is correct in the received primitive, i.e. the value is the same as in the received Migration_ind.

In addition, the individual subscriber home SwMI MM may save the temporary SS-migration profile(s) in the I-HDB.
The saving and use of the temporary SS-migration profile(s) is optional in the individual subscriber home SwMI.

Then, the individual subscriber home SwMI MM shall become idle.

6.6 Exceptional procedures

Clauses 6.6.1 and 6.6.2 define the exceptional procedures that shall be applied if the normal operation of the migration
service fails. If applicable, these exceptiona procedures shall be overridden by the restricted migration service.

NOTE 1: All exceptional procedures that are applied within one SwM| are outside the scope of the present
document. Such exceptional procedures are e.g. exceptional proceduresif the service cannot be invoked
or continued over the ISl or if thereis no inter-TETRA connection permanently or temporarily available
to the peer SWMI MM etc.

Both the individual subscriber home SwMI MM and the visited SwMI MM shall be able to abort the migration
procedure at any time during the migration sequence by sending Migration reject_req indicating appropriate rejection
cause.

Generally, if the Migration_resp and Migration_conf have been exchanged between the individual subscriber home and
the visited SwMI MMs the migration shall be granted for the migrating individual subscriber in the Al and the
databases shall be updated accordingly. However, if the operation fails before the exchange of the Migration_resp and
the Migration_conf the ANF-ISIMM migration service shall be considered as rejected and the following shall take
place:

. the individual subscriber home SwMI MM shall send the Migration reject_req to the ANF-ISIMM which shall
deliver the corresponding Migration reject_ind to the visited SwMI MM, if possible; and

. the database updates as defined under normal operation shall be cancelled in the I-VDB and if the migrating
MSwas reliably identified the registration status shall be updated as "De-registered, migration rejected” in the
I-HDB.

The Migration reject_req (and the corresponding Migration reject_ind) shall contain the following information:
a) ANF-ISIMM invokeid: the value shall be the same asin the received Migration _ind;
b) ISSl;
Cc) migration rejection cause, which shall be one of the following:

- unknown error: a generic error cause, which shall be used when the other error causes are not applicable
migration may be re-invoked;

- unknown subscriber;

- unknown SwMI;

- temporary error migration may be re-invoked;

- service not supported, e.g. service not supported for the subscriber, for his fleet;

- too old age stamp, i.e. the age stamp in the received request is older than the age of the registration status
update in the I-HDB;
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- migration/restricted migration not allowed;
- migration profile rejection;
- unknown pre-defined profile migration may be re-invoked; or
- authentication failed;
d) recovery: the value shall be "No recovery";
€) optionaly: MNI of the individual subscriber; and

f)  optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the visited SwWMI MM may try to re-invoke the ANF-ISIMM migration service up to two timesin certain error
situations. If these re-invocations do not result in successful completion of the service the individual subscriber's
migration shall be rejected in the Al as defined in EN 300 392-2 [1], clause 16.

If the individual subscriber's migration is rejected the Removal of Subscriber Information (RSI) service shall be
invoked, if the migrating MS was reliably identified, as defined in clause 8, except if the migration rejection causeis
"unknown subscriber” or "unknown error”. For the usage of Authentication in case of rejected migration, see

clause 12.7.2.

If atemporary failure has caused the migration service to fail the Individual subscriber Database Fault Recovery (IDR)
service should be invoked as described in clause 13 to ensure that the concerned |-V DBs and |-HDBs are consistent.

NOTE 2: Theinvocation of the IDR serviceis especially needed if the individual subscribers have been allowed to
migrate in the visited SwM| MM without successfully contacting the individual subscriber home
SwMI MM.

6.6.1 Detected by the visited SwMI MM

If the visited SwWMI MM detects an unrecoverable error in the received Profile update ind it shall send the Profile
reject_req instead of Profile update_resp to the ANF-ISIMM. The ANF-ISIMM shall deliver the Profile reject_ind to
the individual subscriber home SwMI MM. Then, the individual subscriber home SwMI MM shall either:

. grant the migration with a predefined migration profile set: the individual subscriber home SwMI MM shall
send the Migration_resp which shall contain the reference to the predefined migration profile set to be used for
the subscriber; or

. reject the migration by sending the Migration reject_req as defined in clause 6.6.

If the visited SwWMI MM detects an unrecoverable error in the received SS-profile update _ind it shall send the
SS-profile reject_req instead of SS-profile update_resp to the ANF-ISIMM. The ANF-ISIMM shall deliver the
SS-profile reject_ind to the individual subscriber home SwMI MM. Then, either of the following shall take place:

e if the Migration_resp has not been sent, the individual subscriber home SwMI MM shall either:

- grant the migration with a predefined migration profile set: The individua subscriber home SwMI MM
shall send the Migration_resp which shall contain the reference to the predefined migration profile set to
be used for the subscriber; or

- rejected the migration by sending the Migration reject_req as defined in clause 6.6;
or

. if the Migration_resp has been sent prior to the receipt of the SS-profile rgject_ind, the visited SwMI MM shall
grant the migration for the migrating individual subscriber in the Al and complete the database actions.

NOTE: A migrated individual subscriber may be de-registered by applying the de-registration service as defined
in clause 9 at any time after the unsuccessful completion of the migration service.
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The Profile reject_req (and the corresponding Profile rgject_ind) or the SS-profile reject_req (and the corresponding
SS-profile reject_ind) shall contain the following information:
a ANF-ISIMM invokeid: the value shall be the same asin the related Migration_ind;
b) ISSI;

c) profile rgection cause (in the case of Profile reject_req) or SS-profile rejection cause (in the case of SS-profile
reject_req), which shall be one of the following (the values can be used only by the visited SwMI MM as the
Profile rgject_req and the SS-profile reject_req can be sent by the visited SwMI MM only):

- unknown error: ageneric error cause, which shall be used when the other error causes are not applicable;
- temporary error;

- service not supported, e.g. service not supported for the subscriber, for his fleet;

- failed migration profile reception; or

- SS-migration profile not applicable, if the SS-migration profile is not applicable for the particular
supplementary service. Applicable for the SS-profile reject_req and SS-profile reject_ind,;

d) recovery: the value shal be "No recovery"; and

€) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

If the visited SwWMI MM is not able to complete the individual subscriber's migration in the Al (upon receipt of the
Migration_conf), the visited SwMI MM shall invoke the de-registration service in order to indicate to the individual
subscriber home SwMI MM that the individual subscriber is not migrated in the visited SwMI MM.

6.6.2 Detected by the individual subscriber home SwMI MM

Upon receipt of the Migration_ind from the ANF-ISIMM, the individual subscriber home SwMI MM may reject the
requested migration. The reason for the rejection may be e.g. that the individual subscriber is not allowed to migratein
the visited SwMI MM, that there is an unrecoverable error in the received Migration_ind, that the received age stamp
indicates an older age than the age of the recorded migration, restricted migration or de-registration in the I-HDB. The
age stamps may cause the rgjection if the individual subscriber roamsin a border area between two SwMIs; however,
the comparison of the age stamps ensures that the correct (newer) migration is retained. The rejection of the migration
shall take place as defined in clause 6.6.

In addition, the individual subscriber home SwMI MM may reject the individual subscriber's migration upon receipt of
the Profile update_conf. In addition, if the SS-profile update _resp is sent before the Migration_resp the individual
subscriber home SwMI MM may reject the individual subscriber's migration upon receipt of the SS-profile
update_conf. The migration may be rejected at thistime if e.g. the visited SWMI MM does not support a particular basic
or supplementary service. The rejection of the migration shall take place as defined in clause 6.6.

6.7 Interactions

6.7.1 Interactions with the authentication service

See clause 12.7. This clause may be applicable for the cases 1), 2), 3a) and 3b).

6.7.2 Interactions with the group attachment and the group detachment
services
The migration service shall be invoked and operated independently of the group attachment and the group detachment

service, if either or both of these are invoked concurrently with the migration service. Thus, all possible interactions
between the services shall be the responsibility of the SwMI MM.
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If agroup has been attached on behalf of an individual subscriber whose migration has been rejected, the SwWMI MM
shall invoke the group detachment service on behalf of the individual subscriber in order to detach the group.

6.8

Dynamic description

Figures 4 and 5 contains the dynamic description of the migration service as provided by the ANF-ISIMM.

The dynamic description is given using the SDL conventions as defined in ITU-T Recommendation Z.100 [9]. In
addition, the following conventions are used:

the input signals from the left and output signals to the left represent primitives from and to the individual
subscriber home SwMI;

the input signals from the right and output signals to the right represent primitives from and to the visited
SwMI.

The following service primitives shall be applicable for the migration service:

migration reject_reg and Migration reject_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to reject the migration;

migration reject_resp and Migration reject_conf, the information contents of the primitives are as defined in
this clause. The primitives shall be used to acknowledge the rejection of migration when the migrationis
rejected in the visited SWMI;

migration_req and Migration_ind, the information contents of the primitives are as defined in this clause. The
primitives shall be used to request migration;

migration_resp and Migration_conf, the information contents of the primitives are as defined in this clause.
The primitives shall be used to grant the migration;

profile reject_req and Profile regject_ind, the information contents of the primitives are as defined in this clause.
The primitives shall be used to regject the individual subscriber's basic migration profiles;

profile update_req and Profile update_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to provide the visited SwMI MM with the individual subscriber's basic
migration profile;

profile update_resp and Profile update_conf, the information contents of the primitives are as defined in this
clause. The primitives shall be used to acknowledge the individual subscriber's basic migration profile and
may be used to provide the individual subscriber home SwMI MM with the temporary basic migration profile;

SS-profilergject_req and SS-profile reject_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to reject the individual subscriber's SS-migration profile(s);

SS-profile update_req and SS-profile update_ind, the information contents of the primitives are as defined in
this clause. The primitives shall be used to provide the visited SwMI with the individual subscriber's
SS-migration profile(s); and

SS-profile update_resp and SS-profile update_conf, the information contents of the primitives are as defined in
this clause. The primitives shall be used to acknowledge the individual subscriber's SS-migration profile(s) and
may be used to provide the individual subscriber home SwMI with the temporary SS-migration profile(s).

The following states shall be used for the migration service:

INVOKED: the migration service isinvoked;

MIGRATION-REQUESTED: the migration request is delivered to the individual subscriber home SwMI MM;
MIGRATION-REJECTION-ACK: the response to migration rejection is expected;
WAIT-FOR-PROFILE-ACK: the migration profiles have been delivered to the visited SWMI MM;

WAIT-FOR-MIGRATION-ACK: the migration response is expected;
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WAIT-FOR-SS-PROFILES: the SS-migration profiles are expected; and

WAIT-FOR-SS-PROFILE-ACK: the SS-migration profile response is expected.
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Figure 4. Dynamic description of migration using SDL
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Figure 5: Dynamic description of migration using SDL

7 Restricted migration service description - stage 1

7.1 Pre-requisite requirements for the restricted migration
service

In order to hasten the restricted migration service for an individual subscriber associated to aMS, the SwMI should
support the neighbour cell broadcast service, see EN 300 392-2 [1], clause 18, for the neighbour cellsthat residein
different SwMls.

NOTE: The neighbour cell information exchange needed between the SwMl s is outside the scope of the present
document.

7.2 Service definition

The restricted migration service enables the restricted migration for the individual subscriber, i.e. it enablesthe
individual subscriber to migrate in a SwMI with the right to make and to receive circuit switched emergency calls.

NOTE: Theemergency call isacall of which the call priority has an emergency value as defined in
EN 300 392-2[1], clauses 11.3.4 and 14.8.12.

In addition, the restricted migration service supports call restoration when the individual subscriber migrates during an
established emergency group call.
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Service description

The restricted migration service is an optional service for SwWMI MMs that support ANF-ISIMM. If supported, it shall
be as defined in this clause. The service can only be applied if both the individual subscriber home SwMI1 MM and the
visited SWMI MM support it.

NOTE 1: Therestricted migration is normally granted to the migrating individual subscriber if the individual

subscriber is not allowed to migrate as described in clause 6.

The restricted migration service alows the individual subscriber to migrate in the visited SwMI using the "restricted
migration”, i.e. with the right to make and to receive circuit-switched emergency calls.

ANF-ISIMM shall comprise the following functionality in support of the restricted migration service:

the individual subscriber home SwMI MM and the visited SwMI MM shall update the individua subscriber's
restricted migration to I-HDB and |-V DB, respectively, for location tracking purposes;

the individual subscriber home SwMI MM and the visited SwMI MM shall authorize the individua
subscriber's restricted migration;

the restricted migration service profile shall be created indicating that the individual subscriber isonly allowed
to participate circuit-switched emergency calls. The individual subscriber shall be allowed to invoke and
receive the emergency calls;

NOTE 2: The meaning of the restricted migration serviceis to alow circuit-switched emergency callsto an

individual subscriber that isin emergency situation. The emergency calls are identified as defined in
EN 300 392-2 [1], clause 14.8.12. However, it is outside the scope of the present document to define
which types of circuit-switched emergency calls are allowed, e.g. whether only individual or also group
calls are allowed.

if the individual subscriber is engaged in an emergency group call when he migrates, the individual subscriber
home SwMI MM shall support the group call restoration to the visited SwMI. The group call restoration is
described in another ETSI deliverable;

NOTE 3: The support of cal restoration in conjunction with announced type 1 cell re-selection, see

EN 300 392-2 [1], clause 18.3.4.7.6, is outside the scope of the present document.

if the previous visited SWMI MM exists for the individual subscriber, the Removal of Subscriber Information
(RSI) service (as defined in clause 8) shall be invoked. The RSI service e.g. removes the old I-VDB record
from the previous visited SwMI. In addition, if the individual subscriber is engaged in an individual
emergency call when he migrated, the RSI invokes the call restoration from the previous visited SwMI to the
visited SwMI.

NOTE 4: The group call isrestored from the individual subscriber home SwMI to the visited SwMI, but the

individual call isrestored from the previous visited SwMI to the visited SwMI.

See also annex A which clarifies the interactions between the restricted migration and RSI services.
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7.4 Service architecture
Figure 6 illustrates the service architecture of the restricted migration service.

NOTE: Thehome SwMI in figure 6 isthe individual subscriber home SwMI.

home SwMI visited SwMI
home visited
SwMI MM SwMI MM
. < T1-HDB . S T1-vDB
i i
ISIMM-SAP ISIMM-SAP
ANF-ISIMM

NOTE: The arrows illustrate the information exchange routes of the service. In the case of a solid arrow the
information exchange is mandatory; in the case of a broken arrow the information exchange is conditional.

Figure 6: The service architecture of the restricted migration service

7.5 Normal procedures

75.1 Invocation

7511 Invocation criteria
If supported, the restricted migration service shall be invoked in one of the following ways:
1) bythevisited SwWMI MM upon receipt of the individual subscriber's migration request if:

NOTE 1: The migration request isidentified by the receipt of U-LOCATION UPDATE DEMAND PDU as defined
in EN 300 392-2 [1], clause 16.

- according to the I-VDB, the individual subscriber is not registered (nor migrated) in the visited SwM|
MM, i.e. thereisno valid I-VDB record for the individual subscriber; and

- there is pre-defined information in the visited SwMI MM indicating that restricted migration will be
granted to the individual subscriber or that the individual subscriber is not allowed to migrate normally to
the visited SwMI, but the visited SwMI allows restricted migration;

NOTE 2: The definition of the pre-defined restricted migration information is outside the scope of the present
document.

2) by theindividual subscriber home SwMI MM upon receipt of the Migration_ind (received from the visited
SwMI MM) as defined in clause 6.5 if:

- the analysisin the individual subscriber home SwMI MM indicates that restricted migration will be
allowed for the individual subscriber; and

- the Restricted migration support information indicated " Supported” in the received Migration_ind; or
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3) by theindividual subscriber home SwMI MM upon receipt of the Profile update _conf or upon SS-profile
update_conf (received from the visited SWMI MM if SS-migration profile(s) are sent immediately after basic
migration profiles) as defined in clause 6.5 if:

7.5.1.2

the analysisin the individual subscriber home SwMI MM indicates that restricted migration will be
allowed for the individual subscriber; and

the Restricted migration support information indicated " Supported” in the received Migration_ind.

Invocation of ANF-ISIMM

If the invocation criteria as defined in any of the cases 1) to 3) is met, the invocation shall continue according to the
corresponding case as follows:

1) Thevisited SWMI MM shall create an |-V DB record for the individual subscriber. Then, the visited SwMI
MM shall invoke ANF-ISIMM by issuing the Migration_req. The primitive shall contain the following
information:

a)

b)
0)

d)

e

NOTE 1

NOTE 2:

f)
9

h)

ANF-ISIMM invokeid: the visited SwMI MM shall allocate a unique value to be used during the
invocation and operation of the service;

ISSI of theindividua subscriber;
MNI of the individual subscriber;

MNI of the visited SwMI: shall be used for addressing purposes over the ISl to cater for the individual
subscriber;

migration type, which shall be either:

" restricted migration: if the location update type in the received U-LOCATION UPDATE PDU does
not indicate call restoration, e.g. is"Migrating location updating"; or

L] restricted migration with call restoration: if the location update type in the received U-LOCATION
UPDATE PDU indicates call restoration, e.g. "Call restoration migrating location updating”;

If the Al location update type (indicated by migrating subscriber) indicates call restoration, it is
interpreted as a request to restore the call acrossthe 1SI. In addition, the call restoration procedures as
defined in clauses 14 and 18 in EN 300 392-2 [1], are applicable.

Asdefined in clause 8 the individual subscriber home SwM | indicates the call restoration to the previous
visited SwMI, and the previous visited SwMI may restore or clear the ongoing individual cal(s). The
call(s) are restored if theindividual subscriber home SwMI, the visited SwMI and the previous visited
SwMI support the call restoration service for the individual subscriber. If the call restoration is not
supported by any of the three SwMIsfor the individual subscriber, the previous visited SwMI clears the
ongoing calls.

restricted migration support: supported;

supported pre-defined profile references. the information shall contain the references of the pre-defined
migration profile set which may be used for the individual subscriber in the visited SwMI. The
information shall be a set of one to sixteen pre-defined profile reference sets. Each Profile reference set
shall be anumber from one to sixteen. One profile reference set shall refer to the pre-defined migration
profile(s) of which the contents are know to the individual subscriber home and to the visited SwM|
MM. Each reference set shall correspond to abasic and possibly to one or more SS-migration profiles.
One reference set shall contain all the profile information needed for the creation of the migration
profile(s) for the individual subscriber in the visited SwWMI MM;

profile exchange support information, which shall be either:

L] supported: if the visited SwWMI MM supports the exchange of basic and SS-migration profiles for
the individual subscriber, i.e. if theindividual subscriber home SwMI may send them to the visited
SwMI MM to be used for the individual subscriber while he is migrated; or
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L] not supported: if the visited SwWMI MM does not support the exchange of the migration profile(s)
for the individual subscriber;

i)  group information in subscriber profile:

L] supported: if the visited SwMI MM supports the inclusion of group information in the individual
subscriber profile; or

" not supported: if the visited SwMI MM does not support the inclusion of group information in the
individual subscriber profile;

j)  authentication invocation, which shall be "Not invoked". The information shall indicate that the
authentication service is not invoked on the migrating individual subscriber;

NOTE 3: Theinteraction with the authentication service is defined in clause 12.7.
k)  recovery: the value shal be "No recovery";

I)  optionally: age stamp, if the age of the recorded migration request is more than zero, i.e. if the
Migration_req is not sent immediately upon receipt of the migration request from the individual
subscriber. If included, the age stamp shall indicate in seconds the time that has elapsed since the visited
SwMI MM received the individual subscriber's migration request;

m) conditionally: call restoration support type, if Migration type is "Restricted migration with call
restoration”. It shall be either:

L] supported: if the visited SwWMI supports call restoration acrossthe 1S for the individual subscriber;
or

" not supported: if the visited SwM| does not support call restoration acrossthe 1S| for the individual
subscriber;

NOTE 4: Asdefined in clause 8 the previous visited SwWMI restores ongoing individual callsif the individual
subscriber home SwMI, the visited SwMI and the previous visited SwMI support the call restoration
service for the individual subscriber. This parameter indicates whether the visited SwMI supports call
restoration for the individual subscriber.

n) optionaly: the length of the PISN number of the visited SwMI MM and the PISN number. If included,
the individual subscriber home SwMI1 MM shall save and use the PISN number for addressing purposes
over the ISl to cater for the individual subscriber; and

NOTE 5: The PISN number may be used to indicate the preferred gateway if the visited SwWMI MM has several
PISN gateways with different numbers. The different gateways may be used e.g. to traffic load purposes
or to optimize distancesin the case of awide area SwWMI.

0) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

2) and 3) Theindividual subscriber home SwMI MM shall:

- update the individual subscriber's registration status as "registered, restricted migration” in the I-HDB
record;

- save the age of the migration request to the I-HDB so that the individual subscriber home SwMI MM is
able to determine the age of the recorded migration at any time. If the age stamp was not included in the
Migration_ind the current age shall be considered as zero; and

- update the location information as the MNI of the visited SWMI MM and, if included, the PISN number
of the visited SWMI MM in the I-HDB record.
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The age of the recorded restricted migration may be saved e.g. by updating the current real time or by using a
relative time from which the individual subscriber home SwMI MM shall be able to derive the elapsed time.
The individual subscriber home SwMI MM shall save the information in order to compare competing
migration requests, if needed. This may take place e.g. if the individual subscriber home SwWMI MM receives
two Migration_inds for the individual subscriber from two different SwWMI MMs. This, again, may take place
when the individual subscriber is roaming in an area between two visited SwMIs and the individual subscriber
requests migration in both of them within a very short time.

Then, the individual subscriber home SwMI MM shall send the Migration_resp to ANF-ISIMM indicating that
the restricted migration shall be granted to the individual subscriber. The primitive shall contain the following
information:

a) ANF-ISIMM invokeid: the value shall be the same as in the received Migration_ind;
b) 1SS
Cc) migration type, which shall be either:

" restricted migration: if the migration type was "migration” in the received Migration_ind, or if the
migration type was "migration with call restoration" but the call restoration support type was "not
supported" in the received Migration_ind; or

L] restricted migration with call restoration: if the migration type was "migration with call restoration”
and the call restoration support type was "supported" in the received Migration_ind;

d) used pre-defined profile reference: the information shall contain the reference of the pre-defined
migration profile set which shall be used for the individual subscriber in the visited SWMI MM. The
information shall be a number from one to sixteen, and the value shall be one of the values received as
Pre-defined profile information in the Migration_ind,;

€) recovery: the value shall be "No recovery";

f)  optionally: the length of the PISN number of the individual subscriber home SwMI MM and the PISN
number. If included, the visited SwMI MM shall save and use the PISN number for addressing purposes
over the ISl to cater for the individual subscriber; and

NOTE 6: The PISN number may be used to indicate the preferred gateway if the individual subscriber home SwM|
MM has several PISN gateways with different numbers. The different gateways may be used e.g. to
traffic load purposes or to optimize distancesin the case of a wide area SwMI.

g) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document;

in addition, in case 3) the individual subscriber home SwMI MM shall remove the temporary migration
profile(s), if any, from the I-HDB;

then, the individual subscriber home SwMI MM shall become idle.

7.5.2 Operation
The following three clauses shall be applicable as follows:
. clause 7.5.2.1, if the restricted migration has been invoked according to case 1);
. clause 7.5.2.2, if the restricted migration has been invoked according to cases 1) to 3); and

. clause 7.5.2.3, if the restricted migration has been invoked according to case 1) to 3).
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7521 Operation when the visited SwMI MM invokes restricted migration

Upon receipt of the Migration_ind (containing the same information as the corresponding Migration_req) from
ANF-ISIMM, the individual subscriber home SwMI MM shall verify that the restricted migration is allowed to
continue:

. if the age stamp isincluded, verify that the age stamp in the received Migration_ind indicates a newer
migration that the currently recorded migration or registration in the individual subscriber's |-HDB record; and

. verify that the individual subscriber has the right to migrate using restricted migration to the visited SwMI.
The details of the verification on the individual subscriber's rights to use restricted migration are outside the
scope of the present document.

Then, the individual subscriber home SwMI MM shall:
. update the individual subscriber's registration status as "registered, restricted migration” in the I-HDB record;

. save the age of the migration request to the I-HDB so that the individual subscriber home SwMI MM is able to
determine the age of the recorded migration at any time. If the age stamp was not included in the
Migration_ind the current age shall be considered as zero; and

. update the location information as the MNI of the visited SwMI and, if included, the PISN number of the
visited SwWMI MM in the I-HDB record.

The age of the recorded restricted migration may be saved e.g. by updating the current real time or by using arelative
time from which the individual subscriber home SwMI MM shall be able to derive the elapsed time. The individual
subscriber home SwMI MM shall save the information in order to compare competing migration requests, if needed.
This may take place e.g. if the individual subscriber home SwMI MM receives two Migration_inds for the individual
subscriber from two different SwMI MMs. This, again, may take place when the individual subscriber isroaminginan
area between two visited SwMIs and the individual subscriber requests migration in both of them within avery short
time.

Then, the individual subscriber home SwMI MM shall send the Migration resp to ANF-ISIMM indicating that the
restricted migration shall be granted to the individual subscriber. The primitive shall contain the following information:

a ANF-ISIMM invokeid: the value shall be the same as in the received Migration_ind;
b) ISSl;
c) migration type, which shall be either:

- restricted migration: if the migration type was "migration” in the received Migration _ind, or if the
migration type was "migration with call restoration" but the call restoration support type was "not
supported” in the received Migration_ind; or

- restricted migration with call restoration: if the migration type was "migration with call restoration” and
the call restoration support type was "supported” in the received Migration_ind;

d) used pre-defined profile reference: the information shall contain the reference of the pre-defined migration
profile set which shall be used for the individual subscriber in the visited SwMI MM. The information shall be
anumber from one to sixteen, and the value shall be one of the values received as Pre-defined profile
information in the Migration_ind;

€) recovery: the value shall be "No recovery";

f)  optionaly: PISN number of the individual subscriber home SwMI MM to be used for addressing purposes
over the ISl to cater for the individual subscriber; and

g) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the individual subscriber home SwMI MM shall either becomeidle or, if applicable, continue as defined bel ow.
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7.5.2.2 Invocation of RSI
If the RSI service shall be invoked, if applicable, as defined in clause 8.

75.2.3 Support for emergency call restoration
If the migration type is "Restricted migration with call restoration” in the received Migration_ind and:

. if the call restoration support typeis "supported” in the Migration_ind the individual subscriber home SwMI
shall invoke RSI service indicating that the new visited SwMI supports call restoration. The call restoration is
defined in EN 300 392-3-2 [15] and EN 300 392-3-3 [16]; or

. if the call restoration support type is "not supported" in the Migration_ind and/or if the collocated group home
SwMI does not support group call restoration: The individual subscriber home SwMI MM shall invoke RSI
service indicating that the new visited SwMI does not support group call restoration.

Then, the individual subscriber home SwMI MM shall becomeidle.

7524 Receipt of restricted migration approval

Upon receipt of Migration_conf (containing the same information as the corresponding Migration_resp) from
ANF-ISIMM, the visited SwWMI MM shall:

. verify that ANF-ISIMM invoke id is correct, i.e. the value is the same as in the sent Migration_req;
. update the registration status as "registered, restricted migration” to the I-VDB record; and

. save the age of the migration request to the I-VDB so that the visited SwWMI MM is able to determine the age
of the recorded migration at any time. If the age stamp was not included in the Migration_req, the current age
shall be considered as zero; and

. send the D-LOCATION UPDATE ACCEPT PDU to the migrating individual subscriber as defined in
EN 300 392-2 [1], clause 16.

Then, the visited SwM| MM shall becomeidle.

7.6 Exceptional procedures

Clauses 7.6.1 and 7.6.2 define the exceptional procedures that shall be applied if the normal operation of the restricted
migration service fails. These exceptional procedures may be overridden by exceptional proceduresthat are included in
an additional agreement which is made between the SwM|I operators, see note 1.

NOTE 1: The contents of the additional agreements and their applicability in different situations are outside the
scope of the present document.

NOTE 2: All exceptional procedures that are applied within one SwMI are outside the scope of the present
document. Such exceptional procedures are e.g. exceptional proceduresif the service cannot be invoked
or continued over the ISl or if thereis no inter-TETRA connection permanently or temporarily available
to the peer SWMI MM etc.

Generally, if the Migration_resp and Migration_conf have been exchanged between the individua subscriber home and
the visited SwMI MMs the restricted migration shall be granted for the migrating individual subscriber inthe Al and the
databases shall be updated as defined under normal operation. However, if the operation fails before the exchange of the
Migration_resp and the Migration_conf the ANF-ISIMM migration service shall be considered as rejected and the
following shall take place:

e theindividual subscriber home SwMI MM shall send the Migration reject_req to the ANF-ISIMM which shall
deliver the corresponding Migration reject_ind to the visited SwMI MM, if possible; and

e thedatabase updates as defined under normal operation shall be cancelled in the I-VDB and the registration
status shall be update as " De-registered, migration rejected” in the I-HDB.
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The Migration reject_req (and the corresponding Migration reject_ind) shall contain the following information:
ad ANF-ISIMM invokeid: the value shall be the same as in the received Migration_ind;
b) ISSI;
c) migration rejection cause, which shall be one of the following:

- unknown error: a generic error cause, which shall be used when the other error causes are not applicable;

unknown subscriber;

- unknown SwMI;

- temporary error;

- service not supported, e.g. service not supported for the subscriber, for his fleet;

- too old age stamp, i.e. the age stamp in the received request is older than the age of the registration status
update in the I-HDB;

- migration/restricted migration not allowed;
- migration profile rejection;
- unknown pre-defined profile; or
- authentication failed; and
d) recovery: the value shall be "No recovery";
€) optionaly: MNI of the individual subscriber; and

f)  optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the visited SwWMI MM shall try to re-invoke the ANF-ISIMM restricted migration (or migration) service up to
two times. If these re-invocations do not result in successful completion of the service the individual subscriber's
migration shall be rejected in the Al as defined in EN 300 392-2 [1], clause 16.

If theindividual subscriber's restricted migration is rejected the RS| service shall be invoked, if applicable, as defined in
clause 8, except if the migration rejection cause is "unknown subscriber” or “unknown error”.

If atemporary failure has caused the restricted migration service to fail the IDR service should be invoked as described
in clause 13 to ensure that the concerned I-VDBs and |-HDBs are consistent.

NOTE 3: Theinvocation of the IDR serviceis especially needed if the individual subscribers have been allowed to
migrate in the visited SwMI MM without successfully contacting the individual subscriber home
SwMI MM.

7.6.1 Detected by the visited SwMI MM

If the visited SwMI MM detects an unrecoverable error in the received Migration_conf or is not able to complete the
individual subscriber's migration in the Al (upon receipt of the Migration_conf), the visited SwMI MM shall invoke the
de-registration service as defined in clause 9 in order to indicate to the individual subscriber home SwMI MM that the
individual subscriber is not migrated in the visited SwM| MM.
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7.6.2 Detected by the individual subscriber home SwMI MM

Upon receipt of the Migration_ind from the ANF-ISIMM, the individual subscriber home SwMI MM may reject the
individual subscriber's restricted migration. The reason for the rejection may be e.g. that the individual subscriber is not
allowed to migrate in the visited SwMI MM, the individual subscriber home SwMI MM detects an unrecoverable error
in the received Migration_ind or that the received age stamp indicates an older age than the age of the recorded
migration, restricted migration or de-registration in the I-HDB. The latter can take place e.g. if the individual subscriber
roamsin a border area between two or more SwMIs. The rejection of the migration shall take place as defined in

clause 7.6.

7.7 Interactions

7.7.1 Interactions with the authentication service

See clause 12.7. This clause may be applicable for the cases 1), 2) and 3).

7.7.2 Interactions with the group attachment and the group detachment
services
The restricted migration service shall be invoked and operated independently of the group attachment and the group

detachment service, if either or both of these are invoked concurrently with the restricted migration service. Thus, al
possible interactions between the services shall be the responsibility of the SwWMI MM.

If agroup has been attached on behalf of an individual subscriber whose restricted migration has been rejected, the
SwMI MM shall invoke the group detachment service on behalf of the individual subscriber in order to detach the

group.

7.8 Dynamic description

Figure 7 illustrates the dynamic description of the restricted migration service as provided by the ANF-ISIMM.

In the case of the restricted migration as defined in cases 2) and 3) in clause 7.5, the dynamic description illustrated in
this clause contains only the restricted migration service behaviour. Thus, this restricted migration service behaviour
complements the dynamic description as defined in clause 6.5. Note, however, that in the case of restricted migration,
the SS-migration profile exchange (as described in clause 6.5) shall not take place after migration approval.

The dynamic description is given using the SDL conventions as defined in ITU-T Recommendation Z.100 [9]. In
addition, the following conventions are used:

. the input signals from the left and output signals to the left represent primitives from and to the individual
subscriber home SwMI;

e theinput signals from the right and output signals to the right represent primitives from and to the visited
SwMI.

The following service primitives shall be applicable for the restricted migration service:

. migration reject_reg and Migration reject_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to reject the restricted migration;

e  migration reject_resp and Migration reject_conf, the information contents of the primitives are as defined in
this clause. The primitives shall be used to acknowledge the rejection of the restricted migration when the
migration is rejected due to failed authentication in the visited SwMI;

. Migration_req and Migration_ind, the information contents of the primitives are as defined in this clause. The
primitives shall be used to request restricted migration; and

. Migration_resp and Migration_conf, the information contents of the primitives are as defined in this clause.
The primitives shall be used to grant the restricted migration.
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The following states shall be used for the migration service:
. INVOKED: the migration or restricted migration service isinvoked;

. MIGRATION-REQUESTED: the migration or restricted migration request is delivered to the individual
subscriber home SwMI MM;

e  WAIT-FOR-PROFILE-ACK: the migration profiles have been delivered to the visited SWMI MM;

e  WAIT-FOR-MIGRATION-ACK: therestricted migration response is expected.

Process ANF_ISIMM 3(20)

MIGRATION- WAIT-FOR-
REQUESTED MIGRATION-

’;I:‘

INVOKED

Migration resp > Migration Migration_resp > Migration
reject_req reject_req
Migration_feq ‘ ‘
—— Migration Migration
Migration_copf reject ind Mlgratlon co reject ind
ind

Migration_|

T3

MIGRATION-
REQUESTED

NOTE: In case 1) as described in clause 7.5 the Migration_req shall indicate that only restricted migration is
allowed for the individual subscriber.

Figure 7: Dynamic description of restricted migration using SDL

8 Removal of Subscriber Information (RSI) service
description - stage 1

8.1 Service definition
The RS service enables the individual subscriber home SwMI MM to remove the individual subscriber's information:
. from the visited SwWMI when a migration to new visited SwMI is done;

. from the current visited SwMI initiated by the individual subscriber home SwMI MM to remove a migrated
individual subscriber e.g. when subscriber is deleted from the individual subscriber home SwMI database or
the subscriber's authorization to receive any service in the visited SwWMI MM is removed.
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In addition, the service supports individual call restoration when the individual subscriber migrates during an
established call.

8.2 Service description
The RSl service as defined in this clause is a mandatory service for SwWMI MMs that support ANF-1ISIMM.

The service shall take place when an individual subscriber migrates so the previous visited SwWMI MM exists for the
individual subscriber.

The service shall comprise the removal of individual subscriber information from the previous or current visited SwMI
MM. The information shall be related to the individual subscriber's migration or restricted migration in the previous
visited SwMI. Thisinformation may comprise e.g. the migration or restricted migration information, group attachments,
authentication and OTAR information.

In addition, if the individual subscriber migrates during an established call the RS service may comprise the support of
individual call restoration. In this case, acircuit switched individual call may be re-established from the previous visited
SwMI to the visited SwMI. Depending on the granted migration type, either al circuit switched individual calls or
circuit switched individual emergency calls may be restored.

NOTE 1. Theindividual call restoration is defined in EN 300 392-3-2 [15].

NOTE 2: The support of call restoration in conjunction with announced type 1 cell re-selection, see
EN 300 392-2 [1], clause 18.3.4.7.6, is outside the scope of the present document.

8.3 Service architecture
Figure 8 illustrates the service architecture of the RS| service.

NOTE: The home SwMI inthe figure 8 istheindividual subscriber home SwMI.

home SwMI previous visited SwMI
home previous 1 Tcec
SwMI MM visited
I-HDB SWMIMM < | vpB
ISIMM-SAP ISIMM-SAP
ANF-ISIMM

NOTE:  The arrows illustrate the information exchange routes of the service. In the case of a solid arrow the
information exchange is mandatory; in the case of a broken arrow the information exchange is conditional.
The CC exists in the previous visited SwMI if the individual subscriber is engaged in a group call when he
migrates.

Figure 8: The service architecture of the RSI service
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8.4 Normal procedures

84.1 Invocation

8.4.1.1 Invocation criteria
The individual subscriber home SwMI MM shall invoke the RSI service if any of the following casesisvalid:

1) theindividual subscriber has requested migration or registration according to the Al procedures as defined in
EN 300 392-2 [1], clause 16; and

NOTE 1: Theinteraction with the authentication service is defined in clause 12.7.

NOTE 2: Annex A illustrates the interactions of the migration or of the restricted migration service and of the RS
service.

the previous visited SWM| MM exists for the individual subscriber. The previous visited SwWMI MM shall exist
for the individual subscriber if the individual subscriber's registration statusin the I-HDB is "registered,
migrated” or "registered, restricted migration™ prior to the migration (or the restricted migration); or

2) theindividual subscriber has requested migration or registration according to the Al procedures as defined in
EN 300 392-2 [1], clause 16; and

the individual subscriber home SwMI MM notices need to remove the subscriber from the current visited
SwMI, e.g. when the subscriber is deleted from the individual subscriber home SwMI database or the
subscriber's authorization to receive any service in the visited SWMI MM is removed.

8.4.1.2 Invocation of ANF-ISIMM

If the RSI service invocation criteriais met, the individual subscriber home SwMI MM shall invoke ANF-ISIMM by
issuing the Remove subs _req. The primitive shall contain the following information:

a ANF-ISIMM invokeid: theindividual subscriber home SwMI MM shall alocate a unique value to be used
until the restricted migration operation is completed;

b) I1SSI;

c)  MNI of theindividual subscriber;

d) MNI of the previous visited SWMI MM;

€)  migration type, which shall be one of the following:
- migration, if either:

. the visited SwMI MM received a U-LOCATION UPDATE DEMAND PDU from the individual
subscriber with the location update type "Migrating location updating” and if the visited SwMI
MM and the individual subscriber home SwMI MM coincide; or

L] the individual subscriber home SwMI MM has sent Migration_resp with the migration type
"migration” as defined in clause 6.5.2;

- migration with call restoration, if either:

. the visited SwMI MM received a U-LOCATION UPDATE DEMAND PDU from the individual
subscriber with the location update type " Call restoration migrating location updating” and if the
visited SwWMI MM and the individua subscriber home SwMI MM coincide; or

L] the individual subscriber home SwMI MM has sent ANF-ISIMM Migration_resp with the
migration type "migration with call restoration” as defined in clause 6.5.2;
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- restricted migration, if either:

= the visited SwWMI MM received a U-LOCATION UPDATE DEMAND PDU from the individual
subscriber with the location update type "Migrating location updating” and if the visited SwMI
MM and the individual subscriber home SwMI MM coincide; or

L] the individual subscriber home SwMI MM has sent ANF-ISIMM Migration_resp with the
migration type "restricted migration" as defined in clause 7.5.2;

- restricted migration with cal restoration, if either:

] the visited SwMI MM received a U-LOCATION UPDATE DEMAND PDU from the individual
subscriber with the location update type " Call restoration migrating location updating”, if the
visited SwWMI MM and the individual subscriber home SwMI MM coincide and if the individual
subscriber is allowed to participate only circuit switched emergency calls; or

" the individual subscriber home SwMI MM has sent ANF-ISIMM Migration_resp with the
migration type "restricted migration with call restoration” as defined in clause 7.5.2;

the migration type information shall be used to indicate to the previous visited SwMI to either restore or clear
the possible ongoing call (or calls) in the previous visited SwWMI;

call restoration support (of the visited SwMI): if Migration type is"Migration with call restoration” or
"Restricted migration with call restoration”. It shall be either:

- supported: if the visited SwM|I supports call restoration over the S| for the individual subscriber; or

- not supported: if the visited SwMI does not support call restoration over the 1Sl for the individual
subscriber;

conditionally: forced removal overriding the age stamp, visited SwMI cannot reject the removal e.g. if
subscriber is deleted from the individual subscriber home SwM| database;

conditionally: the MNI and the PISN number of the visited SwMI, if the migration type is Migration with call
restoration or Restricted migration with call restoration; and

recovery: the value shall be "No recovery"”;

conditionally: age stamp, if the age of the recorded migration request is greater than zero, i.e. if the
Migration_req is not sent immediately upon receipt of the migration request from the individual subscriber. If
included, the age stamp shall indicate in seconds the time that has elapsed since the visited SwMI MM
received the individual subscriber's migration request;

optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Operation

Upon receipt of the Remove subs_ind (containing the same information as the corresponding Remove subs _req) from
ANF-ISIMM, the previous visited SWMI MM shall verify:

that the individual subscriber has an I-VDB record; and

that the age stamp in the received Remove subs ind indicates a newer migration that the currently recorded
migration or registration in the 1-VDB record.

If both of the above mentioned cases are valid, the previous visited SwMI MM shall remove:

the individual subscriber's -V DB record,;
theindividual subscriber'sITSI - (V)ATSI association;
the individual subscriber's VAC record, if any. The possible VAC record contains the authentication and/or

OTAR information that has been created as part of the authentication and/or OTAR services as defined in
clauses 12 and 13, respectively; and
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. the individual subscriber's group attachments from the G-VDB, if any.

The possible group attachments have been created as part of the group attachment service as defined in clause 15. They
may be saved in the individual subscriber's |-V DB record and/or in the G-V DB or each group, and they shall be
removed as part of the RSI service regardless of in which database they are stored. If a group does not become detached
in the visited SwMI, i.e. if thereis still at least one individual subscriber that is attached to the group, the previous
visited SwWMI MM shall remove the individual subscriber's group attachment(s) locally (in the previous visited SwMI).
However, if agroup becomes detached in the previous visited SwMI due to the RSI service, the Group detachment
service as defined in clause 16 shall be invoked.

If the Migration type is"Migration with call restoration” or "Restricted migration with call restoration” in the received
Remove subs ind and:

. if the call restoration support typeis "supported” in the Remove subs_ind and if the previous visited SwMI
supports individual call restoration: call restoration shall be operated as defined in EN 300 392-3-2 [15] and
EN 300 392-3-3[16] The old visited SwMI should start atimer to preserve call related information until call
restoration has been performed. Timer valueisalocal issue. The call restoration request shall indicate the
individual subscriber's TSI, the MNI and the PISN number of the visited SwMI and the migration type. It the
Migration typeis "Migration with call restoration" then any type of circuit switched individual call shall be
restored; if the Migration type is " Restricted migration with call restoration” then only the circuit mode
individual emergency calls may be restored. If the migrated subscriber was the last group member located in
this SwMI then the previous visited SwWMI MM should give the collocated CC application an indication that
the specific group has become detached from the SwMI and any calls to this group will be disconnected. The
emergency call isacall of which the call priority has an emergency value as defined EN 300 392-2 [1],
clauses 11.3.4 and 14.8.12;

e if thecall restoration support type is"not supported” in the Remove subs_ind and/or if the previous visited
SwMI does not support individual call restoration: The previous visited SwMI shall indicate to the
co-alocated CC that calls should be cleared.

Then, the previous visited SwWMI MM shall send the Remove subs_resp to ANF-ISIMM. The primitive shall contain the
following information:

a ANF-ISIMM invokeid: the value shall be the same as in the received Remove subs ind; and
b) ISSI;

c¢)  MNI (of the subscriber);

d) recovery: the value shall be "No recovery"; and

€) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the previous visited SwWMI MM shall becomeidle.

Upon receipt of Remove subs_conf (containing the same information as the corresponding Remove subs_resp) from
ANF-ISIMM, theindividual subscriber home SwMI MM shall becomeidle.

8.5 Exceptional procedures

This clause defines the exceptional procedures that shall be applied if the normal operation of the RSI service fails.

NOTE 1: The contents of the additional agreements and their applicability in different situations are outside the
scope of the present document.

NOTE 2: All exceptional situations arising within one SwMI are outside the scope of the present document. Such
exceptional cases are e.g. exceptional situations detected within the SWMI MM so that the service cannot
be invoked over the ISl, if the service cannot be continued over the ISI or if thereisno inter-TETRA
connection permanently or temporarily available to the peer SWMI MM etc.
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Generally, the RSI database actions as defined under normal operation shall be carried out:

. if the Remove subs_resp and the corresponding Remove subs_conf has been exchanged between the individual
subscriber home and the previous visited SwWMI MMs; or

. if the operation of the RSI serviceis completed in the previous visited SWMI MM except that the sending of
the Remove subs_resp and/or of the Remove subs_conf fails.

If neither of the above mentioned conditions is met, the following exceptional procedure shall take place:

e thepreviousvisited SwWMI MM shall send the Remove reject_req to the ANF-ISIMM which shall deliver the
corresponding Remove reject_ind to the individual subscriber home SwMI MM, if possible; and

. the database updates as defined under normal operation shall be cancelled.
The Remove reject_req (and the corresponding Remove reject_ind) shall contain the following information:

a ANF-ISIMM invokeid: the value shall be the same as in the received Remove subs ind;

b) I1SSI;

c)  MNI (of the subscriber);

d) RSl rejection cause, which shall be one of the following:
- unknown error: a generic error cause, which shall be used when the other error causes are not applicable;
- unknown SwMI;
- temporary error: e.g. SwMI indicates that currently not capable to perform RSI; or

- too old age stamp, i.e. the age stamp in the received request is older than the age of the registration status
update in the I-VDB. RSI not to be re-invoked,;

€) recovery: the value shall be "No recovery"; and

f)  optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, if the exceptional procedure has been carried out the individual subscriber home SwMI MM shall re-invoke the
service until the service is successfully completed.

Upon receipt of the Remove subs_ind, if there is not any [-VDB record corresponding to the ITSI received in the
Remove subs _ind the previous visited SWMI MM shall acknowledge the service positively, i.e. using Remove
subs _resp, as the service may be are-invocation, e.g. if the previously sent Remove subs_conf has been lost.

If MNI of theindividual subscriber is not known to the previous visited SwMI MM, if the previous visited SWMI MM
detects an unrecoverable error in the received Remove subs _ind or if the RSl cannot be carried out due to any other
reason in the previous visited SwMI MM, the previous visited SwMI MM shall reject the service as defined above.

8.6 Interaction with authentication

If the authentication has been invoked in conjunction with the migration (or the restricted migration) and if the
authentication has been rejected, the RSI service shall not be invoked (in order to ensure that a malicious individual
subscriber's migration request does not cause invocation of RSI service).
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Dynamic description

Figure 9 contains the dynamic description of the RS service as provided by the ANF-ISIMM.

The dynamic description is given using the SDL conventions as defined in ITU-T Recommendation Z.100 [9]. In
addition, the following conventions are used:

the input signals from the left and output signals to the left represent primitives from and to the individual
subscriber home SwMI;

the input signals from the right and output signals to the right represent primitives from and to the previous
visited SwMI or if explicitly mentioned from and to the previous visited SwMI.

The following service primitives shall be applicable for the RS| service:

remove reject_req and Remove reject_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to reject the request to remove the individual subscriber's temporary
information from the previous visited SwMI;

remove subs req and Remove subs_ind, the information contents of the primitives are as defined in this
clause. The primitives shall be used to request the removal of individual subscriber's temporary information
from the previous visited SwMI; and

remove subs resp and Remove subs_conf, the information contents of the primitives are as defined in this
clause. The primitives shall be used to acknowledge the request to remove individua subscriber's temporary
information from the previous visited SwMI.

The following states shall be used for the RSI service:

INVOKED: the RSl serviceisinvoked;

REMOVAL-REQUESTED: the RSI service reguest is delivered to the individual subscriber home SwMI MM.

Process ANF_ISIMM 4(20)

REMOVE-
REQUESTED

:

< INVOKED

Remove
subs_req

Remove
subs_ind

REMOVE-
REQUESTED

Remove
subs_resp

Remove
reject_req

Remove
subs_conf

Remove
reject_ind

Figure 9: Dynamic description of RSI service using SDL
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9 De-registration service description - stage 1

9.1 Service definition

The de-registration service enables the de registration of a migrated individual subscriber. After the de registration, the
individual subscriber will not be offered any service in the visited SwMI.

9.2 Service description

The de-registration service as defined in this clause shall be a mandatory service for SWM1 MMs that support
ANF-ISIMM.

The service shall enable the visited SwWMI MM to inform the individual subscriber home SwMI MM about the
de-registration of the migrated individual subscriber due to:

. the receipt of the de-registration indication from the migrated individual subscriber at power off; and

. if the visited SwWMI MM has detected that the individual subscriber is de-registered, i.e. the SwMI has lost
radio contact to the individual subscriber.

As part of the de-registration service, the individual subscriber information shall be updated in the databases in the
individual subscriber home SwMI and hisinformation related to the migration or restricted migration shall be removed
from the databases in the visited SwMI. Then, the individual subscriber will be considered as de-registered, and he will
not be offered any service in the visited SwMI unless he migrates again as defined in clauses 6 and 7.

9.3 Service architecture
Figure 10 illustrates the service architecture of the de-registration service.

NOTE: Thehome SwMI inthe figure 10 isthe individual subscriber home SwMI.

home SwMI visited SwMI
home visited
SwMI MM SwMI MM
I-HDB I-VDB
ISIMM-SAP ISIMM-SAP
ANF-ISIMM

NOTE 1: The arrows illustrate the information exchange routes of the service.
NOTE 2: The G-HDB and/or the G-VDB may also be involved in the group home and/or in the visited SwMI if the
individual subscriber's group attachments exist in these databases.

Figure 10: The service architecture of the de-registration service
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9.4 Normal procedures

9.4.1 Invocation

9411 Invocation criteria
The de-registration service shall be invoked using ANF-ISIMM if any of the following casesis valid:

1) Thevisited SWMI MM receives a de-registration request from the migrated individual subscriber as defined in
EN 300 392-2 [1], clause 16.6, and the individual subscriber's registration status in the I-V DB indicates
"registered, migrated” or "registered, restricted migration”.

NOTE 1: Upon receipt of the de-registration request, the visited SwMI MM may delay the invocation of the
ANF-ISIMM de-registration service up to 10 seconds. This may be done in order to avoid unnecessary
signalling between the SwMIs in the case of in immediate power on.

2) Thevisited SWMI MM determines that the individual subscriber is de-registered, i.e. the visited SwWMI MM
does not have radio contact with the individual subscriber, but the registration status in the |-V DB indicates
"registered, migrated" or "registered, restricted migration".

NOTE 2: Case 2) may be detected e.g. after afailed call set-up attempt to the migrated individual subscriber.

9.4.1.2 Invocation of ANF-ISIMM

If the invocation criteria as defined in any of the cases 1) to 2) is met, the invocation shall continue according to the
corresponding case as follows:

) The visited SwWMI MM shall remove:
- the individual subscriber's |-V DB record;
- the individual subscriber'sITSI - (V)ATSI association;

- theindividual subscriber's VAC record, if any. The possible VAC record contains the authentication
and/or OTAR information that has been created as part of the authentication and/or OTAR services as
defined in clauses 12 and 13, respectively; and

- the individual subscriber's group attachments from the G-V DB, if any.

e  Thepossible group attachments have been created as part of the group attachment service as defined in
clause 15. They may be saved in the individual subscriber's1-VDB record and/or in the G-VDB or each group,
and they shall be removed as part of the de-registration service regardless of in which database they are stored.
If a group does not become detached in the visited SwMI, i.e. if thereis still at least one individual subscriber
that is attached to the group, the previous visited SwMI MM shall remove the individual subscriber's group
attachment(s) locally (in the previous visited SwMI). However, if a group becomes detached in the previous
visited SwWMI due to the de-registration service, the Group detachment service as defined in clause 16 shall be
invoked.

e  Then, thevisited SwWMI MM shall invoke ANF-ISIMM by issuing the De-registration_reg. The primitive shall
contain the following information:

a ANF-ISIMM invokeid: the visited SwMI MM shall allocate a unique value to be used during the
invocation and the operation of the service;

b) ISSl;
¢)  MNI of theindividual subscriber;

d)  MNI of thevisited SWMI MM;
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€) deregistration type, which shall be either:
" "Subscriber initiated”, in case 1); or
L] "Visited SWMI MM detected", in case 2); and

f)  optionally: proprietary information. The content of the proprietary information is outside the scope of the
present document.

9.4.2 Operation

Upon receipt of the De-registration_ind (with the same information as the corresponding De-registration_req) from
ANF-ISIMM, theindividual subscriber home SwMI MM shall verify that according to the |-HDB:

e theindividual subscriber isrecorded as "registered, migrated" or "registered, restricted migration”; and

. the location information (the MNI of the visited SwMI MM and, if included, the PISN number of the visited
SwMI MM) points to the invoking visited SwWMI MM.

If the above mentioned is true, the individual subscriber home SwMI MM shall remove the individual subscriber's
location information from the I-HDB and update the registration status as "de-registered" in the |-HDB. In addition, if
theindividual subscriber has any recorded group attachmentsin the I-HDB and/or in the G-HDB, the individual
subscriber and group home SwMI MMss shall remove them locally in the individual subscriber and group home SwMI
MMs. If any of these groups become detached in the visited SwMI due to the de-registration, i.e. if no individual
subscribers are attached to a group in the visited SwMI, the visited SwWMI MM shall invoke the group detachment
service as defined in clause 16.

Then, in case 1) and 2) the individual subscriber home SwMI MM shall acknowledge the service by sending
De-registration_resp to ANF-ISIMM with the following information:

a ANF-ISIMM invokeid: the value shall be the same asin the received De-registration_ind; and
b) ISSl; and

c) optionaly: proprietary information. The content of the proprietary information is outside the scope of the
present document.

Then, the individual subscriber home SwMI MM shall become idle.

Upon receipt of the De-registration_conf (with the same information as the corresponding De-registration_resp), the
visited SwWMI MM shall becomeidle.

9.5 Exceptional procedures

This clause defines the exceptiona procedures that shall be applied if the normal operation of the de-registration service
fails. These exceptional procedures may be overridden by an additional agreement between the SwMI operators (that
cover the exceptional situation), see note 1.

NOTE 1: The contents of the additional agreements and their applicability in different situations are outside the
scope of the present document.

NOTE 2: All exceptional situations arising within one SwMI are outside the scope of the present document. Such
exceptional cases are e.g. exceptional situations detected within the SwWMI MM so that the service cannot
be invoked over the ISl, if the service cannot be continued over the IS or that thereis no inter-TETRA
connection permanently or temporarily available to the peer SWMI MM etc.

The database actions of the de-registration service as defined under normal operation shall be carried out:

e if the De-registration_resp and the De-registration_conf have been exchanged between the individual
subscriber home and the visited SwWMI MMs; or

. if the operation of the de-registration service is completed except that the exchange of the De-registration_resp
and/or the De-registration_conf fails;
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if neither of the above mentioned conditionsis met, the following shall take place:

- the De-reg reject_req and the De-reg reject_ind shall be exchanged between the individual subscriber
home and the visited SwWM| MMs, if possible. The De-reg reject_req shall be sent by the invoked SwMI;
and

- the database updates as defined under normal operation shall be cancelled.

The De-reg reject_req shall contain the following information:

a)
b)
©)

d)

ANF-ISIMM invokeid: the value shall be the same as in the received De-registration_ind;

ISSI;

de-registration rejection cause, which shall be one of