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Foreword
This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).

The present document defines the telecommunication services supported by a GSM PLMN within the digital cellular
telecommunications system (Phase 2+).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

3GPP
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0 Scope

The present document covers the definition of the circuit telecommunication services supported by a PLMN. The
purpose of the present document isto provide a method for the characterization and the description of these
telecommunication services.

TS 22.101 describes overall service principles of aPLMN.

0.1 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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[2] ITU-T Recommendation 1.221: "Common specific characteristics of services'.
[3] ITU-T Recommendation X.200: "Information technology - Open Systems Interconnection - Basic
reference model: The basic model”.
‘ [4] TS22.101: "UMFS Service Principles’.
[5] TS 22.002: "Bearer services supported by a PLMN".
‘ [6] TS 22.003: "Teleservices supported by a PLMN".
[7] TS 22.004: "General on Supplementary Services'.
[8] TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".
[9] TS 22.030: "Man-Machine Interface (MMI) of the User equipment (MS)".
[10] TS 22.081: "Line Identification Supplementary Servicess; Stage 1".
[11] TS22.135: "Multicall; Stage 1"
[12] TR 21.905: "Vocabulary for 3GPP Specifications'.
[13] GSM-OT S 24.008: "Digital-cettular-telecommunications system-(Phase 2+); Mobile radio interface
layer 3 specification".
[14] TS22.011: "Service accessibility".
[15] TS 23.003: "Numbering, addressing and identification”.

0.2 Abbreviations
Abbreviations used in the present document are listed in GSM-01.04-and- TR 21.905 [12].

3GPP
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1 Framework for the description of telecommunication
services

1.1 The attribute method of characterization of circuit
telecommunication services

This characterization is made by using a set of attributes. A telecommunication service attribute is a specific
characteristic of that service whole values distinguish it from other telecommunication services. Particular values are
assigned to each attribute when a given telecommunication service is described and defined.

A list of definitions of attributes and values used for bearer services and teleservicesis contained in, respectively,
annex A and annex B.

2 Description of circuit telecommunication services by
the attribute method

2.1 General
Telecommunication services are described by attributes which define service characteristics as they apply at agiven

reference point where the customer accesses the service. The description of a telecommunication service by the method
of attributes is composed of:

- technical attributes as seen by the customer; and

- other attributes associated with the service provision, e.g. operational and commercial attributes.

2.2 Categorisation of telecommunication services

The conceptsintroduced in the present document areillustrated in tablel.

Table 1. Categorisation of telecommunication services

TELECOMMUNICATION SERVICES
BEARER SERVICE TELESERVICE
Basic Basic Bearer service + Basic Teleservice Basic Teleservice +
Bearer supplementary services supplementary service
Service
3 Characterization of circuit telecommunication
services

3.1 General
A telecommunication service supported by a PLMN is characterized and described by service attributes.
There are two groups of service attributes applicable to user information flow:

- low layer attributes;

- high layer attributes.

3GPP
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Bearer services are characterized only by low layer attributes. Teleservices are characterized by both low layer
attributes and high layer attributes.

The basic characteristics of atelecommunication service are described by the basic service attributes.

The additional characteristics associated with a supplementary service which modify or supplement a basic
telecommunication service are described in Specification TS 22.004 [7].

3.2 Bearer services

Bearer services are characterized by a set of low layer attributes in Specification TSGSM 202.002[5]. These attributes
are classified into four categories:

- information transfer attributes;

- access attributes;

- interworking attributes;

- genera attributes, including operational and commercial attributes.

The bearer capability defines the technical features of abearer service as they appear to the user at the appropriate
access point. For the time being, the bearer capability is characterized by information transfer, access and interworking
attributes. A bearer capability is associated with every bearer service.

3.3 Teleservices

Circuit teleservices provide the full capacity for communication by means of terminals and network functions and
possibly functions provided by dedicated centres.

Circuit_teleservices are specified in TS 22.003 [6]._Teleservices are characterized by a set of low layer attributes, a set of
high layer attributes and operational and commercial attributes.

Low layer attributes are those used to characterize the bearer capability. High layer attributes are used in Specification
TS 22.003 [6] to describe high layer (i.e. layer 4-7) information transfer related characteristics. They refer to functions
and protocols of layers 4-7 in the ITU-T Recommendation X.200 framework which are concerned with the transfer,
storage and processing of user messages (provided by a subscriber's terminal, aretrieval centre or a network service
centre).

Therefore, not all attributes can be applied directly at the user to terminal interface as they represent two kinds of
features, the bearer capability and the terminal features, that are not directly perceived by the user.

4 Provision of telecommunication services

Specifications GSM TS 022.101[4] and TSGSM 202.011 [14] define some aspects of the provisions of
telecommunication services by a GSM-PLMN3GPP system.

The provision of telecommunication servicesimplies:

- subscription of basic services and possibly subscription to supplementary services;

registration into a service directory;
- compatibility between terminals;
- interworking capabilities (see GSM-3GPP 209 series of specifications).

The user's subscription to a Basic or Supplementary service is normally verified by the network prior to completion of
Call Establishment and/or Supplementary Service operation. This subscription checking shall be performed in
accordance with the following subclauses.

3GPP
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4.1 Subscription checking for Basic Services
General

Subscription checking is the function/process to ascertaining whether a subscriber has the authorization to use the
particular Basic Service deduced from the call set-up parameters. It isthe responsibility of the HPLMN to transfer, to
the VPLMN, only the subscription data corresponding to those services a given subscriber is entitled to use in that
VPLMN.

For mobile originated calls, subscription checking is performed in the VLR, whilst for mobile terminated callsit is
performed in either the HLR or the VLR (determined as described below). The prerequisite for executing the
subscription check is a successful deduction of a Basic Service from the Compatibility Information contained in the call
set up, i.e. Bearer Capability Information Element and, in some cases, also the Low Layer and High Layer
Compatibility Information elements.

For mobile originated calls an UE shall indicate the requested service by appropriate compatibility information elements
according to GSM-TS 27.001 [8]. Thisinformation is mapped to an individual Basic Service code (i.e. the MAP
representation) by the MSC in order to be compared with the subscriber data availableinthe VLR.

An equivaent processisrequired in the HLR for mobile terminated calls, where the caller's requested service is
indicated to the HLR (by the ISDN) by exhaustive compatibility information consisting of ISDN Bearer Capability
Information Elements and in some cases - depending on the service requested - also of Low Layer and High layer
Compatibility information elements. In case the compatibility information is not exhaustive, e.g. whenthe call is
originated/transited by a PSTN, no Basic Service can be deduced and subscription checking cannot be performed in the
"normal” way. Instead, rules for the Single and Multi Numbering Schemes apply.

In the Multi Numbering Scheme the Basic Service can be deduced by information stored in the HLR against the called
number and hence an implicit subscription check is performed. In the Single Numbering Scheme, the Basic Service
cannot be deduced until the UE has responded to the set up and therefore the HLR cannot perform subscription check.
Instead, the VLR/MSC will perform the subscription check or calls are passed "unfiltered" (as regards subscription
check), at the network operators' discretion.

Bearer Services

TS 22.002[5]GSM-02.02 lists the Bearer Services, each of them with a specific "BS number". Single services defined
independent of the fixed network user rate are called General Bearer Services. These distinct [numbered] services may
individually be provided to a subscriber. Whichever the subscription arrangements are, all PLMNs (MSCs, VLRs and
HLRs) shall be able to allow - as regards subscription checking - the use of individually subscribed-to Basic Services,
within the range of services supported by the PLMN. That is, whenever it is possible to deduce the Basic Service from a
call set up, subscription check shall be performed at the granularity of that particular Basic Service or the group to
which it belongs.

TeleServices

TS 22.003 [6] liststhe TeleServices, each of them with a specific "TS number". These may be provided to subscribers
individually or combined, to the operators' discretion, however TS 12 (Emergency calls) and TS 23 (CBS) are not
subscribable. But, as for Bearer Services, networks shall be able to handle subscription checking at the granularity of
individual TeleServices.

Table 2 summarizes the basis on which a successful subscription checking will result. 1t also describes on which basis
Supplementary Service handling for a given call set-up should be performed.

3GPP
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Table 2
Set Up Subscription Check SS handling
BS 20 BS 20 BS Group 2x
BS 30 BS 30 BS Group 3x
TS 11 TS 11, TS Group 1x or TS Group All TS Group 1x
TS 12 N.A.
TS 21 TS 21, TS Group 2x or TS Group All TS Group 2x
TS 22 TS 22, TS Group 2x or TS Group All TS Group 2x
TS 23 N.A.
TS 61 TS 61, TS Group 6x or TS Group All TS Group 6x
TS 62 TS 61, 62, Group 6x or TS Group All TS Group 6x
TS 91 TS 91, TS Group 9x or TS Group All TS Group 9x
TS 92 TS 92, TS Group 9x or TS Group All TS Group 9x
Legend:
- set-up: The Basic Service which is set up for the call;
- subscription check: Required VLR or HLR data for successful subscription check;
- SS handling: Against which VLR or HLR data SS handling should be performed. For example; a
call set-up indicating BS61 and Asynchronous mode should be treated for SS purposes in
accordance with the SS-data stored against BS group 2x.

When TS61 is requested in acall set-up and the subscription check for TS61 is negative, but a subscription check for
TS62 is positive, then the call shall proceed according to the TS 22.003 [6]and TS 27.001 [8]. If a subscription check
for both TS61 and TS62 is negative, then the call shall be released.

4.2 Subscription checking for Supplementary Services
Thisisdescribed in GSM-TS 022.004 [7]-and-the GSM-03.8x-series-of specifications.

3GPP
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Annex A (normative):
List of definition of attributes and values used for bearer
services

A.l Information transfer attributes

A.1.1 Information transfer capability

This attribute describes the capability associated with the transfer of different types of information through a PLMN and
another network or through a PLMN.

Values:

- unrestricted digital information;
transfer of information sequence of bits at its specified bit rate without alteration; thisimplies bit sequence
independence, digit sequence integrity and bit integrity.

- speech;
digital representation of speech information and audible signalling tones of the PSTN coded according to the
encoding rule defined in the TSGSM 026 series of specifications.

- 3,1kHz Ex PLMN;
unrestricted digital information transfer within the PLMN and 3.1 kHz audio restricted within the ISDN.

- group 3 Fax;
transfer of Group 3 Fax information.

A.1.2 Information transfer mode
This attribute describes the operational mode of transferring (transportation and switching) through a PLMN.
Values:

- circuit.

A.1.3 Information transfer rate

This attribute describes the bit rate (circuit mode). It refersto the transfer of digital information between two access
points or reference points.

Values:

- appropriate bit rate, throughput rate.

A.1.4 Structure

This attribute refers to the capability of the PLMN and if involved other networks to deliver information to the
destination access point or reference point in a structure.

Note©TE:_ -Thisattribute has not been utilised in TS 22.002 [5] or TS 22.003 [6].
Values:

- not applicable.
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A.1.5 Establishment of communication

This attribute associated with a telecommunication service describes the mode of establishment used to establish and a
given communication.

In every telecommunication service communication may be between users within the PLMN or between a user in the
PLMN and a user in another network.

Values:
- demand Mobile Originated (MO) only;
- demand Mobile Terminated (MT) only;
- demand Mobile Originated or Terminated (MO, MT).

A.1.6 Communication configuration

This attribute describes the spatial arrangement for transferring information between two or more access points. It
compl etes the structure associated to a telecommunication services as it associates the relationship between the access
pointsinvolved and the flow of information between these access points.

Values:

- point-to-point communication;
this value applies when there are only two access points.

- multipoint communication;
this value applies when more than two access points (1) are provided by the service. The exact characteristics of
the information flows must be specified separately based on functions provided by the PLMN.

NOTE 1: The number of access points can be undefined.

- broadcast communication;
this value applies when more than two access points (2) are provided by the service. The information flows are
from a unique point (source) to the others (destination) in only one direction.

NOTE 2: The number of destination access points can be undefined.

A.l.7 Symmetry

This attribute describes the relationship of information flow between two (or more) access points or reference points
involved in a communication.

It characterizes the structure associated to a communication service.
Values:

- unidirectional;
this value applies when the information flow is provided only in one direction.

- bidirectional symmetric;
this value applies when the information flow characteristics provided by the service are the same between two
(or more) access points or reference points in the forward and backward directions.

- bidirectional asymmetric;

this value applies when the information flow characteristics provided by the service are different in the two
directions.
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A.1.8 Data compression
This attribute indicates whether use of a data compression function is desired (and accepted) between an MT and IWF-.
Values:

- use of data compression requested/not requested;

- use of data compression accepted/not accepted.

A.2  Attributes describing the access at the user
equipment

A.2.1 Signalling access

This attribute characterized the protocol on the signalling channel at a given access point or reference point Values:
- manual;
- appropriate V-series protocol;
- appropriate X-series protocol;

- |-series stack of signalling protocols.

A.2.2 Information access

A.2.2.1 Rate

This attribute describes either the bit rate (circuit mode including transparent access to a PSPDN) or variable bit rate
(packet mode) used to transfer the user information at a given access point or reference.

Values:
- appropriate bit rate;

- variablebit rate.

A.2.2.2 Interface

This attribute describes the interface according to the protocol used to transfer user information at a given access point
or reference.

Values:
- appropriate V-series DTE/DCE interface;
- appropriate X-seriesinterface;
- Sinterface;

- anaogue 4-Wire interface.
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A.3 Interworking attribute

A.3.1 Type of terminating network

Communication can be established between a UE in a PLMN (originating network) and aterminal in a network
(terminating network) including the same PLMN or another PLMN. The attribute designates the terminating network.

NOTE 1. Theterms"originating" and "terminating" do not indicate the direction of communication establishment.

NOTE 2: This attribute does not reflect whether there is none, one or several transit networks between the
originating and terminating networks.

Values:
- PSTN;
- ISDN;
- PSPDN;
- PDN;
- PLMN;

- direct access networks.

A.3.2 Terminal to terminating network interface
This attribute describes the interface between aterminal equipment and the terminating network.
Values:

- appropriate V-series (DTE/DCE) interface;

- appropriate X-seriesinterface;

- anaogue 2 resp. 4 wire interface;

- Sinterface (D+B+B).

A.4 General attributes

A.4.1 Supplementary services provided
This attribute refers to the supplementary services to a given telecommunication service.
Values:

- appropriate supplementary services.

A.4.2 Quality of service

The Bearer Services use the Quality of Service attribute to indicate one of the following values:

- transparent;
service characterized by constant throughput, constant transit delay and variable error rate.

- non-transparent;
service characterized by an improved error rate with variable transit delay and throughput.
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A.4.3 Commercial and operational

A.4.4 Service interworking
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Annex B (normative):
List of definitions of attributes and values used for
teleservices

B.1  High layer attributes

B.1.1 Type of user information

This attribute describes the type of information which the communication offered to the user by the teleservice is based
on.

Values:
- speech;
- short message;

- facsimile.
B.1.2 Layer 4 protocol functions
B.1.3 Layer 5 protocol functions
B.1.4 Layer 6 protocol functions

B.1.5 Layer 7 protocol functions

B.2 Low layer attribute (bearer capabilities)

The low layer attributes describe the bearer capabilities which support the teleservice. These low layer attributes and
their values are the same as presented in Annex A: List of definitions of attributes and values used for bearer services.

B.3 General attributes

The general attributes are the same as presented in annex A: List of definitions and values used for bearer services.
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Annex C (normative):
Definition of "busy" in a PLMN

C.1  Scope

This annex describes the conditions under which a given mobile subscriber (station) is considered as "busy". In general,
this occurs whenever the resources associated with that UE (and needed to successfully complete the call) exist but are
not available for that call. The description is based on the busy definition in the ISDN (CCITT Recommendation 1.221).

In addition, the operation of some Supplementary Services occurs when certain of these resources are busy. Therefore,
these "resources busy" are also described herein.

This annex does not cover the cases, when network resources not associated with a given destination are unavailable, or
when such resources are out-of-service or otherwise non-functional.

C.2 Network Determined User Busy (NDUB) condition

This condition occurs, when acall is about to be offered, if the information (i.e. traffic) channel is busy and the
maximum number of total calls has been reached (see note).

This condition also occurs, when acall is about to be offered and an already on-going call attempt (incoming or
outgoing) isin the establishing phase, i.e. not yet active.

When NDUB condition occurs, the PLMN will clear the call and indicate "busy" back towards the calling subscriber
(seedso clause 4).

NOTE: The value of the maximum number of callsis 1 for the basic call. When the supplementary service "Call
Waiting" is applicable the value is n+1 where n is the maximum number of calls that can be waiting.

TS 22.135[11] defines NDUB for Multicall environment.

C.3 User Determined User Busy (UDUB) condition

This condition occurs when a call is offered to a user equipment and the UE responds "user busy" because the
subscribers resources (terminal or person using them) are busy. Then the PLMN will clear the call with the indication
"busy" back towards the calling subscriber (see also clause 4).

C.4  Mobile subscriber busy

A mobile subscriber is considered to be busy if either a"Network Determined User Busy" or a"User Determined User
Busy" condition occurs.

Some supplementary services (e.g. Call Forwarding on Busy) may cause the call not to be cleared when a busy
condition occurs.
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Annex D (normative):
Call set-up procedures

D.1  Scope

This annex specifies the service requirements for call set-up, both Mobile originated and mobile terminated, in a
network, including the establishment of radio contact.

D.2  Mobile Originated Call Set-up

When an UE wishes to start acall and there is no existing radio connection, it requests a signalling channel. When such
asignalling channel has been allocated to the UE, the UE can transfer the call set-up information.

A traffic channel may be allocated at any time before the network informs the UE that the remote user has answered.

For acall to be set up, certain information needs to be sent by the UE to the network, defining the call. Thisinformation
may be provided as default by the M S, it may be derived from the SIM/USIM or be entered by the user either directly
into the UE or from a DTE by using the DTE/DCE Interface.

The following information is sent. Where necessary, default values will generally be inserted by the UE if not directly
specified by the user. The Teleservice Emergency Calls are set up using a special procedure not using the fields
described in this clause (except for the Bearer Capability).

D.2.1 Called Party Address

Thisisthe address of the called party, generally as deﬂ ned in GSM—TS 203. 003[@ usi ng the TON/N PI specmed

D.2.2 Calling/Called Party Sub-address

Thisisthe sub-address of the calling/called party, as defined in GSM-TS 203.003[15], in order to provide interworking
with ISDN. Thisisdescribed in more detail in ETS 300 059. Support and use of these fields are optional.

D.2.3 Type of Number

Thisindicates the format of the called party address. The selection procedure isgiven in TS 22.030 [9]. The following
Types of Number are commonly used:

- International Format;
- Open Format ("Unknown");
-—Dedicated PAD/Packet-Access:

D.2.4 Number Plan Indicator

This indicates the number plan of the called party address. Either of the following number plans may be the "default”,
depending on the contents of the Called Party Address (see TS 22.030[9]):

- ISDN/Telephony E.164;

- unknown.
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Alternatively, one of these number plans may be specified if appropriate:
- datanetwork X.121;
- telex network F.69;
- National Numbering Plan;

- Private Numbering Plan.

D.2.5 Bearer Capability

Thisis used to define the type of call to be set up (telephony, data, rate etc.) For most applications, the UE will use a set
of default conditions, generally on the assumption of atelephony call, unless otherwise set. These may be overridden by
the user (or DTE viathe DTE/DCE Interface) if desired except for the determination of the channel mode (full or half
rate, speech codec conversion).

The UE shall indicate to the network its channel mode capability in terms of the data channels and the speech codec
versions supported.

The network decides which mode to use on the basis of the requested bearer or teleservice, the available network
resources and the channel mode capability of the UE:

- for the "dternate" and "followed-by" services, the same principle applies (with the exception of TS61, where a
Full Rate or an Enhanced Full Rate channel shall be provided);

- for thefull set of parameters and values, refer to GSM-TS 204.008[13];
- for data services see the 3SGPPGSM 207 series.

Lower Layer Compatibility and Higher Layer Compatibility Information Elements may also be included.

D.2.6 Calling Line Indication Restriction Override

If the user wishes to override the calling line identification restriction, he may indicate this on a per-call basis as
described in TS22.030 [9] and TS 22.081 [10].

D.2.7 Action of the Network on Call Set-up

On receipt of the call set-up message, the network shall attempt to connect the call. However, if insufficient information
has been provided by the UE to indicate the exact Bearer Capability requirements (e.g. due to missing or optional values
or for rate adaptation for data), the network may insert the missing information, if thisis possible, and the call set-up
shall proceed using the new information. If the call set-up is unsuccessful, the network shall notify the UE of the cause.

D.3  Mobile Terminated Call Set-up

Using the procedures described in TS 22.011, the network knows the location area where the UE is positioned. If the
UE is not aready in two way radio communication with the network, the network pages the MS. Upon receiving its
page message, the UE establishes communication with the selected cell. The network then allocates a channel whichis
used for signalling and sends call set-up information to the UE.

A traffic channel may be allocated at any instant until just after the call is answered by the UE.

The network indicates to the UE that it wishes to offer the UE a call. This notification includes the proposed bearer
capability information, where available (see subclause D.2.5).
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D.3.1 Bearer Type

If the calling party specifies the required bearer capability this shall be used for the call set-up attempt. If the calling
party does not specify the required bearer capability (e.g. because the call originated in the PSTN), the network shall
attempt to determine the bearer capability to be used as described below.

The network may use a multi-numbering scheme to define the bearer capability by the MSISDN. In a multi-numbering
scheme several MSISDNSs are associated with one IMS]. Each MSISDN is used for a different bearer capability. If the
network uses a multi-numbering scheme and the calling party has not specified the required bearer capability then the
network shall use the bearer capability associated with the called party MSISDN.

The network may use a single-numbering scheme, in which one MSISDN is associated with each IMSI. If the network
uses a single-numbering scheme and the calling party has not specified the required service then the network shall omit
the bearer capability information.

D.3.2 Response of the UE

On receipt of the call set-up request from the network, the UE shall check that it is able to support the type of call
requested and that it is not User Determined User Busy (see annex C). The UE then alerts the user.

If the UE is unable to support the type of call requested, or the information isincomplete, the UE shall, if possible and
not restricted by requirements in other ETSs, reply to the network proposing an alternative set of parameters, indicating
those that are different from those proposed by the network. The network then either accepts this new proposal or
terminates the call attempt.

D.3.3 Description of Call Re-establishment

Call re-establishment allows the user equipment to attempt to reconnect a call following the loss of radio coverage
between the UE and the network while acall isin progress. Call re-establishment may be initiated by the UE when it
detects this situation, if supported in the network.

Call re-establishment is mandatory in the ME and optional in the network.
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Annex E (normative):
Automatic calling repeat call attempt restrictions

Call set up attempts referred to in this annex are assumed to be initiated from peripheral equipment or automatically
from the MT itself.

A repeat call attempt may be made when a call attempt is unsuccessful for the reasons listed below (as defined in
TSGSM 204.008 [132]).

These reasons are classified in three major categories:
1) "Busy destination":
- causenumber 17 User busy.
2) "Unobtainable destination - temporary":
- causenumber 18 No user responding;
19 User alerting, no answer;
27  Desdtination out of order;
34  Nocircuit/channel available;
41  Temporary falure;
42  Switching Equipment congestion;
44  Reguested circuit/channel not available;
47 Resources unavailable, unspecified.
3) "Unobtainable destination - permanent/long term':
- causenumber 1 Unassigned (unallocated) number;
3 Norouteto destination;
22  Number changed;
28 Invalid number format (uncompleted number);
38 Network out of order.

NOTE 1. Optionaly, it isallowed to implement cause number 27 in Category 3, instead of Category 2, asthisis
desirable already in Phase 1.

The table below describes a repeat call restriction pattern to any B number. This pattern defines a maximum number (n)
of call repeat attempts; when this number n is reached, the associated B number shall be blacklisted by the MT until a
manual re-set at the MT is performed in respect of that B number. When arepeat attempt to anyone B number fails, or
is blacklisted, this does not prevent calls being made to other B numbers.
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For the categories 1 and 2 above, n shall be 10; for category 3, n shall be 1.

call attempts Minimum duration between Call attempt

Initial call attempt -

1st repeat attempt 5 sec
2nd repeat attempt 1 min
3rd repeat attempt 1 min
4th repeat attempt 1 min
5th repeat attempt 3 min
nth repeat attempt 3 min

The number of B numbersthat can be held in the blacklist is at the manufacturers discretion but there shall be at least 8.
However, when the blacklist is full the MT shall prohibit further automatic call attempts to any one number until the
blacklist is manually cleared at the MT in respect of one or more B numbers.

When automatic calling apparatus is connected to an MT1 or MT2, or where an MTO is capable of auto-calling, then
the MT shall process the call requests in accordance with the sequence of repeat attempts defined above, i.e. requests
for repeat attempts with less than the minimum allowed duration between them shall be rejected by the MT.

A successful call attempt to a number which has been subject to the call restrictions shown above (i.e. an unsuccessful
call set up attempt has previously occurred) shall reset the "counter” for that number.

The "counter" for an unsuccessfully attempted B number shall be maintained in 24 hours or until the MT is switched
off.

The automatic calling repeat call attempt restrictions apply to speech and data services.

NOTE 2: The restrictions only apply to unsuccessful Call Control activity, not to Radio Resource Management or
to Mobility Management, so multiple attempts at radio channel access are not limited by this mechanism.
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Annex F(informative):
Procedures for call progress indications

F.1 General

Indications of call progress, such as ringing, engaged, unobtainable, and no radio channel, may in principle be verbal
message, tones, displayed text or graphical symbols. Which combination of these applies may depend on the message,
the UE and selection by the user or PLMN operator. However, verbal announcements will generally be reserved for
situations which are peculiar to a mobile network, where users may be unfamiliar with any tone chosen to indicate
conditions such as"call diversion" or "subscriber not available".

It may also be desirable to add comfort indications (e.g. tones, noise, music, clicks) while a call is being connected,
since silence may cause an unfamiliar user to believe that nothing is happening.

Generally, on data calls, and on the data part of alternate speech/data or speech-followed-by-data calls, PLMN
generated network tones and announcements should be muted.

F.2  Supervisory tones

F.2.1 General

Supervisory Tones, indicating primarily ringing, engaged and unobtai nable numbers, may be generated by both the
PLMN and PSTN.

Except for ring tone, all tonesindicating call progress to auser shall be generated in the UE, on the basis of signals from
the network where available, and are according to the standard defined in the present document.

Tones sent to a caller to a UE will be generated in the network, generally local to the caller, and will be to the standard
of hisloca exchange, except for mobile to mobile calls, where the tones will be generated in the calling UE. For mobile
terminated calls, the ring tone will be generated in the called MSC (except OACSU).

F.2.2 Method

In the interests of early release of the traffic channel on failure to succeed in setting up a (mobile originated) call, where
possible supervisory tones should be indicated over signalling channels. The UE will then generate the required tones.
However, if the network generates an in-band announcement this will be indicated to the UE. In this case the UE shall
connect the user to the announcement until instructed to release the call, either by the user or by the network. An
alternate procedure may apply for UE able to generate appropriate announcementsinternally.

Thering tone will be sent over the traffic channel, since this channel must be available for traffic immediately it is
answered (exception: Off Air Call Set Up). The Ring Tone is therefore generated by the PLMN or PSTN supporting the
called phone.

On failed mobile terminated call attempts, the called MSC will either signal to the caler, if thisis possible, or else will
generate the required supervisory tones.

"Alert" is not a supervisory tone. The indication is signalled, and the UE may generate any form of indication to the
user that the UE is being called.

F.2.3 Standard tones

UE generated tones will be generally in accordance with CEPT-{GSM}, ANSI T1.607-(PCS-19006}, or Japan
recommendations, where appropriate, and are listed in table 1. Any network originated tones will be according to
PLMN or PSTN choice.
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F.2.4  Applicability

This method will apply in all cases where signalling is capable of indicating the supervisory tone required. However, for
connection to certain fixed networks where this signalling is not possible, fixed network tones will be carried over the
traffic channel.

User equipment may employ any suitable technique to indicate supervisory information. However, if tones are
employed, they shall be in accordance with the present document. The use of these tones in the MSC is preferred.

NOTE 1: Thetones and/or announcement to the calling party should not be provided if the Information transfer
capability is set to UDI.

NOTE 2: For acall with information transfer capability set to 3.1 kHz, the use of tones and/or announcement may
cause the expiry of an awaiting answer timer in a modem or fax machine.

F.2.5 Comfort tones

If desired by the PLMN operator, the network may optionally introduce "comfort tones" while the call is being
connected, during what would otherwise be silence. This would be overridden by indication of a supervisory tone, an
announcement or by traffic. PLMNs may offer this feature optionally to incoming or outgoing callers.

The "comfort tones' may take the form of tones, clicks, noise, music or any other suitable form, provided that they
cannot be confused with other indications that might be expected.

Thisfeature isintended to indicate to the user that his call is progressing, to prevent him terminating the call
prematurely.
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Table 1: Supervisory tones in UEs

Tone Freguency Tolerance Type
CEPT ANSI Japan CEPT Japan CEPT ANSI Japan
ANSI
1 Dial tone 425 Hz 350 Hz 400 Hz | 15Hz | 20Hz Conti- Continuous | Conti-
(optional) added to nuous nuous
440 Hz
2* Subscriber Busy | 425 Hz 480 Hz 400 Hz 15 Hz | 20Hz Tone on Tone on Tone on
(Called Number) added to 500ms 500ms 500ms
620 Hz Silence Silence Silence
500ms 500ms 500ms
3% Congestion 425 Hz 480 Hz Optional | 15 Hz | Optional | Tone on Tone on Optional
added to 200ms 250ms
620 Hz Silence Silence
200ms 250ms
4 Radio Path 425 Hz 425 Hz 400 Hz 15 Hz | 20 Hz Single Single tone | Tone on
Acknowledgeme tone 200ms 1 Sec
nt (Mobile 200ms Silence
Originated only) 2 Sec
(optional)
5 {Radio Path Not | 425 Hz 425 Hz Optional | 15 Hz | Optional | 200ms} 200ms} Optional
Available On/off On/off
{Call Dropped — 200ms} 200ms} for
Mobile for 3 3 burst
originated only burst
6 * Error/Special 950 Hz 950 Hz Optional | 50 Hz | Optional | {Triple Triple Tone | Optional
Information} 1400 Hz 1400 Hz 50 Hz Tone {Tones on
Number 1800 Hz 1800 Hz 50 Hz {Tones 330ms
Unobtainable } on 330ms | {Silence
Authentication {Silence 1.0s
Failure } 1.0s
7 Call Waiting 425 Hz (tolerance 15 Hz), on for 200 ms, off for 600 ms on for 200 ms, off for 3 s, on for
Tone (CEPT) 200 ms, off for 600 ms on for 200 ms. This tone is superimposed on the audio traffic
received by the called user. Alternate tones are acceptable but not preferred.
7 Call Waiting 440 Hz, on for 300 ms, 9,7 s off followed by (440 Hz, on for 100 ms off for 100 ms, on for
Tone (ANSI) 100 ms, 9,7s off and repeated as necessary) This tone is superimposed on the audio
traffic received by the called user.
7 Call Waiting Optional
Tone (Japan)

Definition of these and other tones, together with advice on announcements, may be found in CEPT T/CS 20-15 and

in T/SF 23.

NOTE: *: The duration of these tones is an implementation option. However, in each case, the UE should be
returned immediately to the idle state, and will be able to originate/receive calls, which will override these
tones.

Ringing Tone (Alternative 425Hz | 440 Hz | Option | 15 Hz Optional | Tone on | Tone on Optional

National options permitted) added al 1s 2s

to Silence Silence 4
480 Hz 4s S
For application of Call Control Cause Information Elements to these tones, see F.4.

F.3 Recorded announcements

In present networks, both fixed and cellular, the language of recorded announcements and displayed information is
invariably that of the country of origin. However, thisis generally undesirable in a multi-lingual environment such asis
encountered on a global network with international roaming. It is therefore probably desirable to minimise the number
of such announcements.

Advanced UEs may be designed which have the ability to generate announcements in the form desired by the user,
e.g. in the language preferred by the user. In this case, it becomes necessary to block any verbal announcements sent
from the network towards the UE, to avoid clashes with those generated by the UE. The UE may be allowed to block
in-band announcements in case appropriate announcements according to the Cause Information Elements (F.3) can be
generated. The default setting of the UE shall be "non blocking", which could be set by MMI command to "blocking".
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Announcements generated by the PLMN and sent to callersto that PLMN will generally be in the language of the
PLMN. However, on some fixed networks it will be possible for the message to be signalled back to the caller's local
exchange, which will then generate the announcement inits local language.

F.4  Application of call control cause information elements
to supervisory tones

The Cause Information Elements are listed and defined in TSGSM- 204.008 [13]. This annex lists these elements and
indicates which supervisory tone should be generated in response. It should be noted that some conditions (e.g. radio
path not available, dropped call) may be deduced by the UE, rather than signalled explicitly over the air interface. All
causes not listed below should result in the generation of tone 6. In case of multiple calls atone should only be

generated if it does not disturb an ongoing active call. "-" indicates no tone required.

Cause Tone

CcC (seetable 1)
16 Normal Clearing 1

17 User Busy 2

22 Number Changed -

30 Responseto STATUS ENQUIRY -

31 Normal, unspecified -

34 No circuit/channel available 3

41 Temporary Failure 3

42 Switching Equipment Congestion 3

44 Requested circuit/channel not available 3

49 Quiality of Service Unavailable 3

58 Bearer Capability not available 3
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Annex G (informative):
Change history

Change history

TSG SA#| SA Doc. SA1l Doc Spec | CR [Rev| Rel |Cat Subject/Comment Old | New WI

Dec 1999 02.01 Transferred to 3GPP SA1 8.1.0 [3.0.0

SP-06 SP-99519 |S1-991076 (22.001 |001 R99 D [Mainly an editorial update for 3.0.0 [3.1.0
GSM/3GPP use

SP-07 SP-000069 |S1-000124 (22.001 |002 R99 D |Editorial modification for change |3.1.1 |[3.2.0
of SMS-CB to CBS

SP-07 SP-000053 [S1-000133 (22.001 |003 R99 C |Procedure for call progress 3.1.1 |3.2.0
indications

SP-09 SP-000389 |S1-000642 (22.001 |004 R4 B CR on TS22.001 for Bearer 3.20 [4.00
Modification without pre-
notification

SP-10 SP-000539 [S1-000772 [22.001 |005 Rel-4 |B  [Subscription Check 4.0.0 |4.1.0 [BMWPN
Accepting change bars 410 |4.11
introduced at SP-10

SP-12 SP-010264 |S1-010540 [22.001 |006 Rel-4 |F Removal Bearer modification 411 |4.2.0 |BMWPN
without pre-modification from
22.001

Version Date Information about changes

Vv3.0.0 December 1999 |Transferred to TSG SA at 3GPP SA#6. Under TSG TSG SA Change Control.

Vv3.1.0 December 1999 |Implemented CRs approved at SA #06.

Vv3.2.0 March 2000 Implemented CRs approved at SA #07.

V4.0.0 October 2000 Implemented CRs approved at SA #09 to create Release 4 version.
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2.1 Normative references

[1] 3GPP TS 22.003: " CS Teleservices supported by a PLMN".

[2] 3GPP TS 22.011: "Service Accessibility".

[3] 3GPP TS 22.060: "General Packet Radio Service (GPRS) stage 1".

[4] 3GPP TS 22.066: "Support of Mobile Number Portability (MNP)".

[5] 3GPP TS 22.101: "Service principles'.

[6] 3GPP TS 22.105: "Services and Service Capabilities”.

[7 3GPP TS 22.121: "3" Generation Partnership Project; Technical Specification Group Services and
System Aspects; The Virtual Home Environment”

[8] 3GPP TS 22.129: "Handover requirements between UTRANMTS and GERANSM and other
Radio Systems'.

[9] RFC2543: "SIP: Session Initiation Protocol”

[10] 3GPP TS 22.078: ; Customised Applications for Mobile network Enhanced Logic (CAMEL);
Service definition - Stage 1”

[11] 3GPP TS 22.057: "; Mobile Execution Environment (MEXE); Service description, Stage 1"

[12] 3GPP TS 22.038: "3" Generation Partnership Project; Technical Specification Group Services and

System Aspects; USIM/SIM Application Toolkit (USAT/SAT); Service description; Stage 1"

[13] 3GPP TS 22.127: "3 Generation Partnership Project; Technical Specification Group Services and
System Aspects; Stage 1 Service Requirement for the Open Service Access (OSA)

[14] 3GPP TR 21.905 : “Vocabulary for 3GPP specifications’

kkhkkkkhkkkkkhkkk Next Modlfled %Ctlon khkkkkkkhkkkhkkk

Annex A (informative):
Example IP multimedia application scenarios

The following example scenarios describe the personalised handling of individual media in multimedia applications
(note that thislist is neither complete nor exhaustive):-

1.

The user is in a voice communication, and receives an incoming IP video communication. The user decides not to
accept the communication, but diverts the incoming video to a messaging system. Further, the user is given an
indication that there is a video message in his mail box

The user is in a voice communication, and receives an incoming video communication. The user decides to accept
the communication but wishes to switch between the two communications.

The user isidle in a network and not involved in a communication. The user modifies his user profile to divert all
voice communications other than those from high priority, pre-identified callers (e.g. his boss). In this scenario all
emails and text messages continue to be received regardless of the sender.

On receiving a communication, the calling party's identity is displayed (if not restricted) and user shall be able to
decide whether to accept the communication, or divert to a messaging system. The user shall be able to request
media handling of the communication (e.g. media splitting to different destinations, media conversion).
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10.

11.

12.

13.

The user is busy in a communication when receiving an incoming communication, but responds to the originating
party that he will respond later. The user may request that the originating party's details (if not restricted) are stored
with areminder in user's profile.

The user is in a voice communication, and receives an incoming IP video communication. The user decides not to
accept the communication, but diverts the incoming video to a messaging system. Further, the user is given an
indication that there is a video message in his mail box

The user isin a voice communication, and receives an incoming video communication. The user decides to accept
the communication but wishes to switch between the two communications.

The user isidle in a network and not involved in a communication. The user modifies his user profile to divert all
voice communications other than those from high priority, pre-identified callers (e.g. his boss). In this scenario all
emails and text messages continue to be received regardless of the sender.

On receiving a communication, the calling party's identity is displayed (if not restricted) and user shall be able to
decide whether to accept the communication, or divert to a messaging system. The user shall be able to request
media handling of the communication (e.g. media splitting to different destinations, media conversion).

The user is busy in a communication when receiving an incoming communication, but responds to the originating
party that he will respond later. The user may request that the originating party's details (if not restricted) are stored
with areminder in user's profile.

Hi-fi sound (nuances, character of voice)

Person(s): Marketing Manager, Rita

Situation: Sheisat alaunch party for some customersin London. In the break she listens to her messages and one
from another customer in Tokyo gets her attention. He just wants her to call, but doesn’t say if it is urgent or not.
Solution: Due to the excellent sound quality of the terminalsinvolved and the messaging system, she picks up the
faint irritation in his voice and decidesto call him immediately. It was urgent and she could remedy the situation
easily by emailing the information from her built in PDA storage. The customer was relieved as he was just going
in to avery important meeting.

Benefit(s): Good sound quality gives more information to base judgements on, i.e. emulates real life meetings
better.

Stereo sound (nuances, character of voice plus positions, sound-scapes)

Person(s): Purchase Officer, Gustavo

Situation: Participatesin a conference to discuss purchase of a new kind of steel for the factory in Rio. Asheison
the road he calls from his hotel room in Sydney. The conferenceisin the head officein Rio. The local department
has invited the two final contenders to have them argue their cases. The two companies are positioned at the
different ends of the table. One of the groups is presenting and mentions something about deliveries. A side remark
isbarely audible, “we can't deliver that quality and that quantity this year !” Who gave this remark?

Solution: The excellent sound quality together with the stereoscopic sound gives Gustavo the information he
needed. It was the other group that gave the remark. The decision was made for him at that point. He gave the order
to the presenting group right after they finished a very good presentation that told him everything he wanted to
hear. The setup at the head office was done with two synchronized 3G-phonesUES at each end of the table.
Benefit(s): Stereoscopic sound gives even more information than just hi-fi sound to base judgements on, i.e.
emulates real life meetings better.

Conference/chat with "private rooms’

Person(s): A project team at an IT company: Rick, Diana, Ted, Sven and Liu

They are based in different cities.

Situation: The project team has one of their weekly reporting meetings using their mobile communicators. In the
middle of the meeting, Rick and Diana get lost in alengthy arguing on some detailed design matters that bores the
rest of the team. Ted, the moderator, finds that it is neverthel ess necessary to give Rick and Diana some minutesto
finish their discussion, so he decides to not interrupt them. At the same time Sven remembers that he need to
remind Liu to send areport to him on the latest findings from her research work.

Solution: The team use a conference/chat service with the new facility "private rooms". This allows Sven to direct a
few wordsin privacy to Liu. Sven activates easily this feature by the GUI of hiscommunicator. Liu isimmediately
notified by the GUI of her communicator that Sven is now talking privately with her (thisis necessary to avoid
embarrassing misunderstandings that could occur if Liu would answer Sven in the "common room™ instead of in
the new "private room" that Sven has created).

Since the voices of all conference members are synthetically mapped in a stereophonic projection, Liu is able to
hear what Sven is saying, even though he speaks simultaneously with the other team members (the communicator

CR page 3



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 4

14.

15.

16.

will not automatically adjust the sound volume of the "common room", since it cannot know if Liuis more
interested in Sven's comments or in continuing to listen to the other team members).

Benefit(s): This service emulates virtual presence in a conference room in the best possible way without adding
more visionary technologies like holographic projections, etc. The synthetic stereophonic sound projection provides
good possibilities for a conference member to discriminate unwanted voices even if the meeting situation is
informal and spontaneous and everyone are talking at the same time. The flexible possibilities to create one or more
"private rooms' make it easy to make private comments to selected colleagues. The easy-to-use and fast responding
GUI makes the needed end-user effort to create a new "room" so low, that it feels natural to use the function even
for exchanging just a few quick words.

Alternative use: Exchangethe IT project team with a gang of teenagers that are planning what to do in the
weekend. The service works perfectly well also in that scenario and provides the same benefits.

Additional features: Easy GUI controlled addition of new participants (can be initiated by any of the participants),
including addressing, notification/invitation, etc. (cf. "outgoing call" in PSTN). GUI notification of new incoming
session invitations (cf. "incoming call" in PSTN) and possibility to choose action as desired (incorporate the
"calling party" in the existing conference session, creating a new separate session, rejecting the invitation, diverting
it to amessaging system, etc.) Whiteboarding and/or application sharing.

Multiplayer mobile gaming with voice channel

Person(s): Joe (age 15), Blenda (age 14), Fredric (age 15) and all their "cyber friends" in the Shoot-n-Shout v.14.0
community

Situation: In the legendary multiplayer game Shoot-n-Shout v.14.0 the most popular game mode is ateam
competition. Theideais simply to shoot down the members of the concurring teams. There are always alot of
active game sessions in CyberSpace. At a web/WAP service operated by the game application provider, interested
potential players can choose a game session and also find other gamers to form ateam with. Thereis atext chat
service where potential team-mates can learn to know each other.

Joe, Blenda and Fredric meet on the web/WAP chat and decide to form ateam to take up the fight in one of the
Shoot-n-Shout sessions. They are preparing a game strategy in advance through the text chat service, but when they
have started the battle it takes too long time to type text, so they the will need another way to communicate with
each other.

Solution: The game application provider makes use of a conference/chat service with "private rooms" in order to
provide a multi-player voice service to the players of Shoot-n-Shout. When a game starts there is one "common
room" where all players can talk (or rather shout) to each other and one "private room" for each team. Playersin a
team can also dynamically create more "private rooms" if they only like to talk to one (or afew) of their friends.
(See the conference/chat scenario for details.)

The volume (and stereophonic position) of the players voices when they are using the "common room" is controlled
so that it matches the virtual surroundings in the game environment. Asan example, players that are behind awall
will only be heard as a vague whisper in the distance.

Benefit(s): A voice channel will enhance the gaming experience for several popular network games.

Application sharing with voice commentary

Person(s): Marketing Manager, Ritaand Media expert, Jones

Situation: The launch of a new campaign for some customersin London. Last minute feedback is that one of the
customers is expecting the latest gadget to be included, even if its only a prototype. Rita knowsit’s not included in
the presentation and she has no information with her.

Solution: Rita calls Jones, the media guru they employed for design of their important presentations. He has the
information and some pictorials. He sends them over into Rita’' s PowerPoint application and they edit the new dide
together as they discuss the textual information to be included.

Benefit(s): The processis extremely interactive and the session takes only 5 minutes thanks to the broadband
connection and the fact that they don’'t need to Ping-Pong the pictures and the text back and forth. (Emphasize
mobile or fixed access as required). The customer is happy and a Letter of Intent is signed.

Comments: By adding voice and picturesin an interactive session we achieve both effectiveness and interaction,
two desired components.

Emergency location with voice conversation, navigation and picture transfer

Person(s): Ma Beth, her children and the pet dog Bobby

Situation: The family is out driving in the country side and they take a turn on the slippery country road a bit too
fast. They dide down into the ditch. Bobby the dog in the back of the van gets a heavy box of books on top of his
left paw. It may be broken, and you can tell it certainly hurts from the loud yelps that come out in a rushed stream.
Therest of the family is ok. They were all buckled up.

Solution: Ma Beth reaches for her 3G communicator as soon as she has recovered from theinitial shock. She calls
112 (911 or similar). The answer comes after 23 seconds and the operator immediately confirms the identity and
the location of the van. Ma Beth is a bit taken aback by this quick information and has to think for awhile, then
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17.

18.

confirms the location as possibly correct. She then states the problem and she gets connected to a vet that asks a
few pertinent questions. She can show a close up picture of the dog’ s left paw and the vet confirms a possible
(95%) broken leg just above the paw. He gives a few quick instructions and sends her a map of the closest
emergency animal hospital. The map shows her current position and soon displays the quickest way to get to the
hospital. Well there, Bobby is taken care of and things are looking up. Even the kids are smiling now that the dog is
cam and free from pains, and he looks so funny with his little cast.

Benefit(s): Theinitial call transfers emergency information to the operator automatically. This ensures minimum
delay to correct action. The Communicator transfers the picture that gives enough information to make a very
accurate and fast assessment of the situation. Then the map transfer and display on the terminal together with the
current position gives clear information and directions for Ma Beth to drive and make the right turns at every
corner. In her gtill half-shocked state she can drive to the hospital without hesitation about where to go. Very
reassuring for al partiesincluding the dog that gets fastest possible help.

Comments: The cal isinitially just avoice call but evolves with the best of positioning in emergency situations and
navigational aid together with picture and graphics transfer.

The Real Virtual Theatre and Foyer Chat room — Fixed Network example

Person(s): Theatre going “cultural” group with one member (Bob) in a hospital bed.

Situation: The group is watching the play and are utterly fascinated by the first act. When they come out into the
foyer in the break they remember Bob. They really want to share this first act with him since they know
Shakespeare’ s Midsummer Night’'s Dream is his favorite.

Solution: Bob uses the theatre’ s online streaming service via the hospital network. (At only half the price of a
theatre ticket!). The play displaysin color and stereo surround sound on his bedside TV set. In the break his friends
call him up from the theatre chat room. The chat room is equipped with 3D sound pick up and local display screens
with streaming facilities. They set up the streaming from one of the screens to be synchronized with Bob's bedside
equipment. Their voices are also mixed into the sound streams as they talk. Bob now gets both the playbacks from
the first act and his friends' voicesin 3D surround sound. Bob’ s voice is projected close to the screen asif he was
standing leaning on the bench right there. His voiceis very clear and full of emotions as he speaks to the various
playbacks. Both parties can control the playbacks and watch their own selection in a second window on the screen.
Benefit(s): Bob can pick up every nuance in the lively discussion, including the whispered comments from Gretain
the back. The group is amost feeling Bob' s presence because of the emotional clarity and distinct position of his
voice. As both parties have control and visibility of the streaming sessions, it is very effective and very interactive.
Comments: Experiential services are sought after. This one can be a bit exclusive because of the equipment
requirements, but the uses are many.

Mobile synchronized MM container

Person(s): The married couple Bill and Christine and their daughter Linda

Situation: Bill is on abusinesstravel to Spain. He calls his wife Christine every night using his MMM terminal.
Often Christine is answering at home using her Screenphone, but this particular evening Christine has arranged a
baby-sitter for their children so she could go to arestaurant with some friend. When Bill is calling, sheissitting on
the commuter train on her way home. Bill often show some pictures during his calls (both live pictures showing the
environment where he is at the moment and pictures that he has been taking during the day with his separate digital
camera).

Today, their talk starts off as a common voice conversation. After awhile Bill likes to show Christine the lovely
sunset view that he can see from his hotel room, so he make some snapshots with the built-in camera of his
terminal and sends them in real-time mode to Christine. Christine likes to show one of them to their little daughter
Linda when she comes home.

Solution: With a quick gesture on the touchscreen of Christine’'s MMM terminal, she instantly moves the selected
picture from the real-time session window to the “multimedia container” icon. All the contents of the “container” is
automatically mirrored between the MMM terminal and her home server. In thisway, Christine can easily pick up
the picture from her Screenphone at home. If Lindais at sleep when Christine comes home, she can wait until
tomorrow.

Benefit(s): The “multimedia container” can be used for every type of MM content that one likes to have available
both at home and at another location. This “container paradigm” is very intuitive and stimulates the use of images,
video clips etc. for a multitude of purposes. The “container” can be used both for transferring content from the
MMM terminal to the home server (asin this scenario) and in the opposite direction.
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2 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 22.101: "Service Principles'.

[2] ETSI ETR333; Text Telephony; User requirements and Recommendations

[3] ITU-T H.248 Annex F Facsimile, Text conversation and call discrimination packages (2000)

[4] ITU-T Recommendation T.140 (1998) — Text conversation protocol for multimedia application.
With amendment 1 (2000).

[5] ITU.-T Recommendation F.700 (2000) — Framework recommendation for audiovisual/multimedia
services.

[6] ITU-T Recommendation V.18 (2000) — Operational and interworking requirements for DCE:s
operating in the text telephone mode.

[7] 3GPP TS 22.140: "Multimedia Messaging Service; Stage 1"

[8] 3GPP TS 23.140: "Multimedia Messaging Service; Functional description; Stage 2"

[9] IETF RFC 2793. (2000) RTP Payload for text conversation.

[10] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3 Definitions and abbreviations

3.1 Definitions

Total Conversation: A service offering standardised simultaneous text, video and voice conversation or a subset
thereof.

Host environment : The session environment where the text component is added. E.g. Circuit switched voice, IP
Multimedia etc.

Text Conversation: A real time conversation in text with transmission character by character as entered.

Further definitions are listed in 3GPP TR 21.905 [10].

3.2 Abbreviations

For the purposes of this document the following abbreviations apply:

EDT European Deaf Telephone
GTT Global Text Telephony; The feature that adds real time text conversation to any 3GPP
conversational environment
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GTTFE Globa Text Telephony Feature Environment — The network components and functions forming
GTT

TTY Here used as the term for the text telephone type dominating in USA.

DTMF Here used as aterm for the text telephone type used in Holland, using DTMF tones.

VCO Voice Carry Over: Alternating (or parallel) sending of Speech and receiving Text

HCO Hear Carry Over: Alternating (or parallel) receiving Speech and transmission of Text

FCC Federal Communications Commission (of United States of America)

PER Printable character Error Rate

MMI Man Machine Interface

SIM Subscriber Identification Module

ITU International Telecom Standardisation Union

GSM Global System for Mobile communication

3GPP Third Generation Partnership Project

Cs Circuit Switched

P Internet Protocols

Further abbreviations are listed in TR 21.905 [10].

4 High level Requirements

The following list gives the high level requirements of the GTT. These are requirements which are independent of the
user’s perception of the feature:-

- Service definition

Global Text shall provide areal time conversational text feature. A general definitionisfound in
Recommendation ITU-T F.700[5].

- Global Text Telephony host environments

A standardised method for Global Text Telephony shall at least be specified for each host environment in the
mobile networks that can carry voice.

- Standards compliant and forward compatible text conversation

Globa Text Telephone mechanisms shall provide the capability to support current and evolving text telephony
and text conversation features by re-using existing standards as far as possible and proposing extensions (as
necessary) to existing standards (i.e. the global text telephony feature shall support the evolution of Total
Conversation technologiesin al networks).

- Consistent text conversation

Regardless of the selected host environment, the far end terminal, the interworking facilities involved, GTT shall
be capable of providing a consistent way of handling the conversation.

- Global Text Telephone access

Within the capabilities of networks and terminals, the user shall be provided consistent accessto the GTT
regardless of the access point.

For example: the user shall be capable of accessing the text conversation features through a number of different
access points, including 3G-and-2G networks based on 3GPP specifications, access through dedicated
multimedia terminal's, and access through combinations of mobile phones combined with text user interface
devices.

- Interoperability

Global Text Telephony shall support interoperability with existing and emerging text telephone systems and text
conversation features.
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Global Text Telephony shall support a minimum set of environments where text conversation is supported to
ensure full interoperability between different terminals and networks.

- Emergency calls

The implementation of Globa Text Telephony shall enable a user to make emergency calls to, and receive calls
from, an emergency call centre via atext telephony device used in conjunction with GTT enabled user
equipment.

kkhkkkhkhkhkhkkkkkkkx Next Modlfled SeCtIOI'I *kkkkkkhkkhkhkhkhkkx

10 Additional services

10.1  Emergency services

It shall be possible to support emergency service calls with text and voice.

If an emergency service centre supports call back to the calling user, then the call-back function shall be available for
GTT text calls without modification to the existing emergency service centre text tel ephony equipment.

GTT emergency calls shall be possible without the SIM/USIM module in the same host environments as such calls are
enabled for voice.

All information that follows a voice call to the emergency centre, shall also be provided to the centreif GTT text is used
inthecall.

The emergency service requirements shall be possible to fulfil for emergency service centres equipped with PSTN text
telephones, operated through arelay operator service or an interworking functions.

Support of GTT service for emergency calls shall not jeopardise normal emergency calls.
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B.2 Man Machine Interface (MMI)

These Reguirements and Objectives are to some extent depending on implementation and not on the transmission
standard. Thislist shall by no means restrict the innovation capabilities of vendors, but give guidelines and define a
minimum set, against which the transmission standard needs to be checked.

B1: The Text Telephone user must be able to monitor all aspects of call progress (same or more information as
provided to voice users) by tones and visualisation (TTY/FCC 2). The transmission standard shall provide the necessary
monitor information to the MMI.

B2: There must be an indication, by tones and visualisation, when the call is connected or disconnected (TTY/FCC 3).

B3: Call information such as caller identification, where provided in mobile voice services, should also be provided for
Text Telephony calls (TTY/FCC 11 adapted).

B4: The Text Telephone system must be able to send “Text Tones’ to a normal telephone user, to indicate that heis
using a text telephone, even if the other user has only a normal phone (TTY/FCC 6 adjusted).

B5: The Text Telephone user must have a means of tactile (vibrating) ring signal indication. (TTY/FCC 5), besides an
acoustical and optical ring signal indication (new).

B6: Emergency calls (e.g. to 112 or 911 numbers) shall not require any further user interaction than for any normal
voice call. (except to connect the possible additional equipment) (new).
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B7: Call back from Emergency Call Centres should not require any further user interaction than for any normal voice
call (except to connect the possible additional equipment) (new.

B8: Call setup to and from other Text Telephone users of the same type according to the new standard should not
require any further user interaction than for any normal voice call (new).

B9: Call setup to and from other Text Telephone users of an other kind ( e.g. those defined in ITU V.18) may require
some user activity, like

- sending a short additional precode (e.g. 2..3 digits) or

- typing a short digit sequence to invoke the service (e.g. like #55*) or
- (onuser’s preference) the permanent subscription to such a service

- acapahility signalling by the mobile

- activating atext telephone application

- others

B10: The new standard should allow the usage of ordinary unmodified mobile phones as already available to the user or
on the mass market, in order to get the advantage of high volumes price level.

B10: The new standard shall allow to hide the intermediate (with existing phones) necessary user interaction, as
described in the items before, in modern equipment (automatic service).

B11: The use of the Text Telephone for emergency calls with unregistered phones or without SIM/USIM-card shall be
possible as for normal voice calls.

B12: Theinterface to the possible adapters shall be exactly specified with

- mandatory interfaces (asto allow interaction to existing Text Telephones and the basic access to the mobile phone)
and

- optiona interfaces (asto connect microphone and loudspeaker, the control port of the mobile phones, ...)

B.3 Compatibility

C1: The standard shall be compatible to equipment on the landline side as specified in ITU recommendation V.18
(TTY/FCC 12, extended), including all annexes of V.18 and V.18 with V.61 for voice and text simultaneously

C2: Thelandline party’ s Text Telephone equipment shall not need modifications or additions in order to be compatible
and to achieve the desired error rate (TTY/FCC 7).

C3: It shall be possible to deploy the Text Telephone standard world wide in al systems based on 3GPP specifications
GSM-and-UMIFS-networks (new).

C4: The wireless Text Telephone (i.e. on the Mobile user side) may require modifications or additions or the
development of new equipment (TTY/FCC 8). The smaller the modifications or additions the better.

C5: Roaming between networks of different operators of the same kind of wireless technology shall be possible,
provided the operators has installed the service.

C6: Is should be possible to connect equipment implementing the standard to any existing mobile phone of any existing
wireless standard.

C7: Communication between Text Telephonesin different kinds of wireless technologies shall be possible.

C8: Communication with text between mobile text telephones and multimedia devices with text shall be possible.
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References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

(1]
(2]

(3]
(4]
(5]
6]

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

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

3GPP TR 21.905: " Vocabulary for 3GPP Specifications .

RFC 1112: "Host extensions for |P multicasting”, RFC 1920:" Internet official protocol standards”,
RFC 1458: "Requirements for multicast protocols’, RFC 1301: "Multicast transport protocol”

3G3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".
3G3GPP TS 23.060: “Genera Packet Radio Service (GPRS); Service description; Stage 2.
3G3GPP TS 25.324: “Broadcast/Multicast Control BMC”

3G3GPP TS 23.041: “Technical Realization of Cell Broadcast Service (CBS)”

3

Definitions, symbols and abbreviations
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*** First modified section ***

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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 22.101-{\/3-6:0-enwards): "Service Principles'.
[2] 3GPP TS 22.121-{/3.0.0-enweards): "The Virtual home Environment".
[3] 3GPP TS 21.133-(\/3:0-0-enwards): "3G Security; Security Threats and Requirements".

[4] 3GPP TS 21.905: “Vocabulary”

*** Next modified section ***

3.1 Definitions

Recipient : the recipient isthe entity to which aMM has been sent.

Sender: the sender isthe entity that sentaMM.

User: the user isthe MM sender or the MM recipient.

message element: a message element is apart of aMM consisting of only one mediatype.
multimedia message: a multimedia message is a message composed of one or more message elements.

multimedia message service: A multimedia message service allows transfer of multimedia messages between users
without the requirement for the multimedia messages to be transferred in real-time.

media types. a mediatype refersto one form of presenting information to a user, e.g. voice or fax.

media for mats: within one media type different media formats are applicable for the media presentation, e.g. a picture
can be GIF or JPEG format.

network: for the purposes of supporting multimedia messaging, the term network shall be considered to include the
mobile operator's network and any functionality which may exist outside the mobile operator's network (i.e.fixed,
internet and multimedia technologies etc.), and the support provided by that functionality for multimedia messaging.

Value Added Service Provider: Prowi
charges-may-bencurredsee Reference [2].

*** Next modified section ***
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5 General Requirements

Network operators have many differing requirements, and MM S shall be supported in the network in a manner which
allows network operators to consider different configurations depending on their network and commercia requirements.
Thus, anidentified set of functionalities and formats shall be standardised to ensure interoperability across networks and
terminals to support MMS.

However, some network operators may wish to design and configure networks in different ways, and the subsequent
requirements are identified to allow flexibility in how the MM S functionality is supported. For example in some
networks the network operators may wish to implement the MM S functionality within the core network, whereas other
may wish to place the MM S functionality on the periphery of the core network (e.g. a centralised network model instead
of adistributed architecture). Further, some network operators may wish to support alimited set of MM S functionality,
while others may require extensive and elaborate MM S support according to their business models (e.g. basic MMS
instead of advanced MMS). Interoperability shall always be maintained within this flexible architecture.

The following sub-clauses use the term "The MMS shall be able to support a request for ..." and similar phrasesto
allow network operators to consider these different network models and business requirements, to permit flexible
architectures and ensure MM S interoperability.

The following sub-clauses use the term " This requirement shall be supported at the application layer in the terminal
(and/or the network), and will not be further elaborated.” and similar phrasesto identify those service requirements that
shall be supported by MM S but do not require standardisation.

The criterion for identifying these types of requirementsis as follows:

If the requirement corresponds to an interaction and/or command between the terminal and the network applications
from the same Service Provider (e.g. between the recipient’ s terminal resident messaging application and the recipient’s
network resident application. The same applies for the sender), then this requirement shall be supported by MM S but
does not require standardisation.

The following general requirements shall be supported-viathe use-of-service capabilityfeatures.

*k*

5.5 Management and Control of a Network Based Repository

Network based repository is optional. If supported, MMS shall be able to support following functionalities:-

- The MMSshdl alow an MMS service provider to configure MM S in such away that one, several or all
incoming MMs of a particular user be stored persistently in a network based repository

- The MMSshdl alow an MMS service provider to configure MM S in such away that one, several or all
submitted MM s of a particular user be stored persistently in a network based repository

- The MMS shall be able to support arequest from a sender to persistently store a sent MM in a network based
repository at the time of sending

- The MMS shall be able to support arequest from a user to persistently store aMM for which he received a
notification in a network based repository

-  The MMS shall be able to support arequest from a user to upload one or more MMsinto a network based
repository for persistent storage

- The MMS shall be able to support arequest from a user to receiveretrieve one or more MMsthat are stored in a
network based repository

- The MMS shall be able to support arequest from a user to delete one or more MMs that are stored in a network
based repository

- The MMS shall be able to support arequest from a user to forward one or more MMs that are stored in a
network based repository to another destination without being delivered first to that user.
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- The MMS shall be able to support arequest from a user to view the list of MMsand MM related attributes, such
as sender, recipient, subject and date/time, in a network based repository
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High level Requirements

The following list gives the high level requirements of the MMS. These are requirements which are independent of the
user’s perception of the service:

Forward compatible multimedia messaging

M ultimedia messaging mechanisms shall provide the capability to support current and evolving multimedia
messaging by re-using existing standards as far as possible and proposing extensions (as necessary) to existing
standards (i.e. the multimedia messaging service shall support the evolution of multimedia messaging
technologies).

Consistent messaging

Regardless of the message type/ format, MM S shall be capable of supporting integration of all types of
messaging (e.g. fax, SMS, Multimedia, voicemail, e-mail etc.) in a consistent manner.

Universal messaging access

Within the capabilities of networks and terminals, the user shall be able to experience consistent access to the
MMS regardless of the access point.

For exampl e the user should be capable of accessing her multimedia messages through a number of different
access points, which should include 3GPP systems-and-2G-networks, fixed networks, the Internet, etc.

I nter oper ability

The MMS shall support a minimum set of functionality and message formats to ensure interoperability. (e.g.
deletion of MM, identified standardised message notification, message media types and message content
formats).

The MMS shall provide a minimum set of supported formats to ensure full interoperability between different
terminals and networks from the very beginning of service provisioning (e.g. JPEG for pictures, MP3 for audio,
MPEG for motion pictures, etc.).

The MMS shall support version management by indicating a version number in the MM for interoperability
purpose.

The MM S shall comply with the Virtual Home Environment specified in 22.121[2]

The non-real -time multimedia messaging service shall be supported using the standardised set of service
capabilities features.
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High level Requirements

The following list gives the high level requirements of the MMS. These are requirements which are independent of the
user’s perception of the service:

Forward compatible multimedia messaging

M ultimedia messaging mechanisms shall provide the capability to support current and evolving multimedia
messaging by re-using existing standards as far as possible and proposing extensions (as necessary) to existing
standards (i.e. the multimedia messaging service shall support the evolution of multimedia messaging
technologies).

Consistent messaging

Regardless of the message type/ format, MM S shall be capable of supporting integration of all types of
messaging (e.g. fax, SMS, Multimedia, voicemail, e-mail etc.) in a consistent manner.

Universal messaging access

Within the capabilities of networks and terminals, the user shall be able to experience consistent access to the
MMS regardless of the access point.

For exampl e the user should be capable of accessing her multimedia messages through a number of different
access points, which should include 3GPP systems-and-2G-networks, fixed networks, the Internet, etc.

I nter oper ability

The MMS shall support a minimum set of functionality and message formats to ensure interoperability. (e.g.
deletion of MM, identified standardised message notification, message media types and message content
formats).

The MMS shall provide a minimum set of supported formats to ensure full interoperability between different
terminals and networks from the very beginning of service provisioning (e.g. JPEG for pictures, MP3 for audio,
MPEG for motion pictures, etc.).

The MMS shall support version management by indicating a version number in the MM for interoperability
purpose.

The MM S shall comply with the Virtual Home Environment specified in 22.121[2]

The non-real -time multimedia messaging service shall be supported using the standardised set of service
capabilities features.

CR page 2



TSG-SA WG 1 (Services) meeting #15 S1-020457
Saalfelden, Austria, 11-15th February 2002 Agenda Item:

CR-Form-v4

CHANGE REQUEST

# 22 135 CR 009 ® ev _ ¥ Currentversion: 4 0.0 *
Spec Title: Multicall; Service description; Stage 1 *

For HELP on using this form, see bottom of this page or look at the pop-up text over the 8 symbols.

Proposed change affects: & (U)SIMl:l ME/UEl:l Radio Access Network|:| Core Networkl:l

Title: # Editorial CR to correct terms and references
Source: #® sAl
Work item code: 3 CORRECT Date: 8 11/02/02
Category: #® F Release: ¥ Rel-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (addition of feature), R97 (Release 1997)
C (functional modification of feature) R98 (Release 1998)
D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP IR 21.900. REL-5 (Release 5)

Reason for change: 3 With the deletion of 04.08, SA1 has undertaken a clean-up of its specifications to
correct the references to all TSs and has normalised the terms used therein.

Summary of change: ¥ References have been changed where necessary.

Consequences if & lllegal references will exist in the specification set.
not approved:

Clauses affected: ¥ Various

Other specs & Other core specifications S
affected: Test specifications
O&M Specifications

Other comments: 3*

kkhkkkkhkkkkkhkkk Next Modlfled SECtIOH khkkkkkkkkkhkkk

CR page 1



3GPP TS 22.135 V4.61.0 (20024-03)

Technical Specification

3rd Generation Partners =T

Technical Specification Group Services and System
Aspects;

Multicall; Service description;

Stage 1

(Release 4)

The present document has been developed within the 3" Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of
3GPP.

The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPPonly. The Organisational Partners accept no liability for any use of this
Specification.




Release 4 3 3GPP TS 22.135 V4.01.0 (20021-03)

Keywords
UMTS, multicall, supplementary service; stage 1

3GPP

Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 493 65 47 16

Internet
http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 20022, 3GPP Organizationa Partners (ARIB, CWTS, ETSI, T1, TTA,TTC).
All rights reserved.

3GPP



Release 4 4 3GPP TS 22.135 V4.01.0 (20021-03)

Contents

0= 11V o RSSO 6
1 o0 0 ST 7
2 REFEIEINCES.......eee ettt ettt ettt ae e et be et e s eeeseentesbeemeeeeeaeenseeseeneeseesaeeneeseeeneetenneas 7
3 Definitions, symbols and abbreViations...........ccccieeiiiieiiie et sne s 7
00 R B T 1oL o o F RSP TPRR 7
4 1= o ] 014 o o TSRS 8
4.1 DeSCription Of MUITICAIL .......c.oiieeee ettt bbbttt e e e b e b e se e s be s bt sb e e st e e e e e seenbeseesbennas 8
4.2  Applicability to tel ECOMMUNICALION SEIVICES......ccuiieieiieeeieeeeeeeestes e st se s e e eseesrestestesresre e e eneeseensesnesrenns 8
5 FUNCLIONEI FEOUITEIMENES ...ttt ettt et ae et e s te e e sbeeneetesneeseesaeeneeneeseeeseensenneas 8
L3N A = {01V E= o] o OSSPSR 8
L V114 o (= 1= | OSSP 8
LG T B = oK1 1] o o OSSP TPRR 9
L oS b NPT PP UPUUURURRPRUP 9
LT X 1V 1o o F SRR 9
L I BT ox )V (o] ISP U TR 9
L A 1 0\Y/o o= (Lo o SRR 9
L3RS T 1 0= 0 7= 4o o PSS 9
e T O | I (= 1= o 0 o= 1= OSSR 9
5.9.1 LI 1= 1T [ O X o P 9
5.9.2 (@ o 1011 o S o | 10
5.10 (@ gT= o T aTo = o (811 = 101 £ 10
6 Exceptional procedures or UNSUCCESSF Ul QULCOME .........ccuiiueeiieiieiese ettt 10
6.1  Exceptional operation or UNSUCCESSI Ul OUECOIMIE. ........ciuiriiiiiriirieieiie ettt s se bt sse e e beseesbe e eneeeans 10
LA R = oK1 7= (oo OSSP PRURORR 10
Lo T = = S B TP PSR UR PR 10
L e 1V 1 o] [OOSR 11
LT B L= ox (V7 1o o OSSR 11
L 3G 101Y /oo (o OSSP 11
L A 1 0 (= o 7= 4o o PR 11
6.8  Roaming in NON-SUPPOItiNG NEEWOIKS .......ccueieeeieieiisiiseeee et s e et se e e s e e tesresse e e eneesae e entesresrenneenenneens 11
7 INtEraCtion With OLNEr SEIVICES........ciiiiieie ettt 11
% R W1 0 T= Y Lo L= o) 1= o] ISP RPRURRRR 11
711 Calling Line Identification Presentation (CLIP) ... s 11
712 Calling Line Identification RESLHCiON (CLIR) ....c..ciiiiiiiieieseise et 11
7.1.3 Connected Line Identification Presentation (COLP) ..ot 11
714 Connected Line Identification ReSLHction (COLR) ......cccveierierireii i seeeereee e sre e nes 11
2 O | I o .1 o 1 g PP 12
721 Call Forwarding Unconditional (CFU) .......c.cciiiiiiieceiece et ese st sne st sne et s sresneeneenes 12
722 Call Forwarding 0N BUSY (CFB)......cccceieeiieriese i siese s eseeseeteseeste e ssesseesaessessessessessesseessessssssssessessessessesseeneen 12
7.2.3 Call Forwarding on NO REPIY (CENRY) ....ccuoiiiiiiie ittt e st st sae e e et e sbe e e nes 12
724 Call Forwarding on Not Reachable (CFNRC) .........ciiiirieeerese et s 12
S T O | N o] 191 o] 1= 1 o o OSSP URURRRR 12
731 (0 T T I (3 ) SRS 12
7.3.2 (0 TR 11 o (@17 ) SRS 12
A Y 1 (= A (Y 1 12 SRS 13
A T O o= o U E = g oo 1 (@) IR 13
A ST N6 1Y/ o= 01 7= 0T N ) PR 13
2 A O | 2 - T 0 PR 13
7.7.1 Barring of all OULGOING CallS ......ouiiiieieci et eae e e e eneeseentesneeneeneenean 13
7.7.2 Barring of outgoing iNterNational CallS.........ccueieriiiiicice e st ene e enen 13
7.7.3 Barring of outgoing international calls except those directed to the HPLMN COUNtry .........cccovevivrevvnieiennnns 13
7.74 Barring of all iNCOMING CAIIS........oiiiieee e bbbttt b e et sae e neas 13
7.75 Barring of incoming CallS WHEN FOBMING........cotiiiieiere ettt e st sae e et e b e neas 13
7.8 EXPlCIt Call TIANSFEN (ECT) . .eiiiiiiitirie sttt sttt h et se e e b s be s aesh et e e e e e seeabeeaeeneensabeseesbesaeensannans 13

3GPP



Release 4 5 3GPP TS 22.135 V4.01.0 (20021-03)

7.9 Completion of Call to BUSy SUDSCITDEN (CCBS) .....couiiiiiieiiieieeeeie ettt sttt sae s e e e e sbe e eneeneans 14
7.10 Multiple SUDSCHDEr Profile (IMSP) ......c.ecieie sttt sre e e e srenbesneeneeneenean 14
711 Calling Name Presentation (CNAP) ..ottt te ettt e e st e st e tesaestesseeseensentesnessenneeneenes 14
7.12 User-to-User SIgNalling (UUS).....ccvieiicieecieses ettt e e sae e st ese e e e e saestesnesne e e e e enaeseestesneenenneenenn 14
7.13 enhanced Multi-Level Precedence and Pre-emption Service (EMLPP)......ccovvevene s 14
7.14 (0= | I 1= ox o) o N (5 ) 14
8 Interaction with other network features and SENVICES.........cviveeiiieee s 14
. T N SRR 14
. 152 1 SRR 14
S TR T O |5 = SR 14
S 117 (01 10 YA O PR 14
Annex A (normative): BUSY defiNItiON ........ccoieeiiiieie et 16
Annex B (informative): Crass Phase Compatibility for R9.........cccooiiiiiiiieii e 17
B.1 Compatibility With EXiSting Standards............ccccoeveeieiiieese s 17
B.2 Compatibility With FULUrE REIEASES...........cceiiiieeeeeeeee e e 17
B.2.1 YRW R e o= oo 01 To U= 4 o] o I 17
B.2.2 Several Simultaneous SPEECh CallS/ BEAIENS.........cvcveree e e 17
B.2.3 L0012 3 SRR 18
Annex C (informative): Change NiStOrY ........co oot et seeees 19

3GPP



Release 4 6 3GPP TS 22.135 V4.01.0 (20021-03)

Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document presents describes Multicall supplementary serviceforUMTSphase1-release99.

The general aspects, including definitions and recommended provision, of the description of the 3GPP Supplementary
Services are given in 3GPP TS 22.004.

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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TS 22.001: "Principles of circuit telecommunication services supported by a Public Land
Mobile Network (PLMN)".

[2] 3GPP TS 22.004: "General on Supplementary Services'.

[3] 3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

[4] 3GPP TS 22.030: "Man-Machine Interface (MMI) of the Mobile Station (MS)".

[5] 3GPP TS 22.100: "UMTS Phase 1 Release 99".

[6] 3GPP TS 22.129: "Handover Requirement between UTRANUMTS and GERANSM or other
Radio Systems".

[7] 3GPP TS 22.097: "Multiple Subscriber Profile (MSP) .

3 Definitions, symbols and abbreviations

3.1 Definitions

CS Call: Circuit switched call. A call routed through CS domain. CS call can be for example a speech call, fax call or
data call. One call shall only use one bearer at the time

M ultiparty: Supplementary Service for speech conference service

Nes M O: maximum number of simultaneous mobile originating CS calls. The value of The Value of Nis MOis 7. If
N M O has been reached, no more MO calls can be set-up

Ncs MT: Maximum number of simultaneous mobile terminating CS calls. The value of Ncs MT is 7. If Ncs MT has
been reached, additional MT call attempts shall fail without any indication to the called subscriber

Npr: Maximum number of simultaneous CS bearers. The value of Ny, isthe smallest value within the Ny, _User,
Np:_UE, and N, SN

Np:_User: Maximum number of simultaneous CS bearers allowed, as defined by the user within the limits given by
Np_SB
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Npr_SB: Maximum number of simultaneous CS bearers allowed, defined by the service provider in the Multicall
subscription

Ny, _UE: Maximum number of simultaneous CS bearers supported by the UE

Ny, SN: Maximum number of simultaneous CS bearers supported by the serving network

4 Description

4.1 Description of multicall

The Multicall supplementary service enables a mobile subscriber to have several simultaneous CS calls, each call using
its own dedicated bearer.

Only one CS bearer can used for speech at any one times.

A speech call is one of TS11 (Telephony), TS12 (Emergency Calls), and TS61 (Alternate speech/fax). If the bearer
capability information is not available, e.g. the call is originated/transited by a PSTN, the basic service cannot be
deduced and the network shall, for multicall purposes, handle the call as telephony.

A held call shall be regarded as using the bearer used while the call was active.

NOTE: The 3GPP protocol architecture in-GSM-allows several parallel CS calls, the limitation being that there is
only one traffic channel_in GERAN, which the different CS calls share. Thisis facilitated by e.g. the Call
Waiting, Call Hold, Call Transfer and Multiparty Supplementary Services. Call configurations related to
GSM-supplementary services are not considered as Multicall. See clause 7 for interaction.

It shall be possible for each CS call to use a dedicated bearer of independent traffic and performance characteristics. It
shall be possible to release each active CS call independently of any other CS call.

4.2 Applicability to telecommunication services
The applicability of this Supplementary Serviceis defined in 3GPP TS 22.004.

5 Functional requirements

5.1 Provision
Multicall is provided by prior arrangement with the service provider.

Multicall shall be provisioned for al Basic Services (BS) subscribed to and to which it is applicable, i.e. not to any
subset of these BS.

When the Multicall supplementary service is provisioned the maximum number of simultaneous CS beares available to
the subscriber (N,,_SB) shall be defined as part of the subscription. The value for Ny, _SB shall in the range from 2 up
to7.

52 Withdrawal

It shall be possible to withdraw the Multicall supplementary service subscription on request of the subscriber or for
administrative reasons.
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5.3 Registration

The user shall be able to modify the maximum number of CS bearers available (N,,_User) within the limitations set by
the service provider. (Np,_SB).

If the subscriber attempts to register avalue for N, _User that is higher than the value of Ny, _SB, the request shall be
rejected and the subscriber shall be informed on the unsuccessful outcome on the request.

54 Erasure

Datarelated to the Multicall supplementary service shall be erased by the service provider as aresult of withdrawal.

55 Activation

The Multicall supplementary service shall be activated by the service provider as aresult of provision.

5.6 Deactivation

The Multicall supplementary service shall be deactivated by the service provider as aresult of withdrawal.

5.7 Invocation

The Multicall supplementary service shall be invoked by the system when at least one call isin progress and another
call with adedicated bearer isto be set up. The Multicall service applies to mobile originating and mobile terminating
cals.

5.8 Interrogation

The user shall be able to interrogate the network for the values of Ny, _User, Ny, SB and Ny, SN.

5.9 Call related procedures

5.9.1  Terminating CS call

Theindication of aterminating CS call to the mobile terminal will be done by the Multicall supplementary service until
either the maximum number of bearer (Ny,) or the maximum number of CS mobile terminating calls (Nes M T) has been
reached.

If the maximum number of terminating calls (N, MT) has been reached, and additional terminating call shall be reject
without any indication to the subscriber.

If the maximum number of bearers (Ny,) has been reached an additional terminating call will be only indicated to the
user if the user has the Call Waiting supplementary service active, see chapter 7.4.2 for interactions with Call Waiting.

If Ny, and Neg MT havenot been reached, aterminating call isindicated to the user and she may react in the following
way:

a) Accept the terminating call:
- The user/user applications shall have the possibility to allocate a new bearer for the terminating call.

- If the user has the Call Hold SS active, the user shall have the possibility to reuse/share an already established
bearer (e.g. release existing calls or put an speech on hold and accept the terminating call).

b) Rejecting the terminating call:

- If the user rejects the terminating call the call shall be released in a normal way.
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¢) lgnorethe incoming call:

- If the user ignores the indication of the terminating call (i.e. neither accepts nor rejectsit ), the normal call
handling shall apply, e.g. after the Alerting Timer expires the call will be released.

If there is aterminating speech call attempt and an ongoing speech call (active or held), the terminating call shall not be
indicated to user by the Multicall service. The Call waiting call SS shall be invoked if applicable, see chapter 7.4.2 for
interactions with Call Waiting SS.

The user can have possibility to reuse/share a bearer only when she is provisioned for Call Hold SS. See subclause 7.4.1
for interaction with Call Hold SS.

5.9.2 Originating CS call

If neither Ny, nor Nes MO have not been reached and the user wants to establish a new originating CS call she may act
in the following way:

a) alocate anew bearer for the originating call;
b) reuse/share an already established bearer (e.g. to put an speech on hold and set-up a new call).

The user can have possibility to reuse/share a bearer only when she is provisioned for Call Hold SS. See subclause 7.4.1
for interaction with Call Hold SS. The mobile terminal shall not originate a speech call requesting a new bearer when
there is already an active speech call.

5.10 Charging requirements
Each of the calls using a dedicated bearer shall be charged individually.

Allocation of adedicated bearer shall be visible in the charging data.

6 Exceptional procedures or unsuccessful outcome

6.1 Exceptional operation or unsuccessful outcome
The number of simultaneous CS bearers supported by the system may vary in different regions. For instance, after

handover the number of simultaneous bearers available to the served subscriber may be lower than the number of
already established bearers. Such events shall trigger changesto individual callsin any multicall scenario.

The handover requirements for multicall are specified in 3GPP TS 22.129 [6].

6.2 Registration

If the system cannot accept a registration request, the served mobile subscriber shall receive a notification that Multicall
registration was not successful. Possible causes are:

- service not subscribed to;
- Np_User > Ny, SB;

- insufficient information.

6.3 Erasure

No exceptional operation identified.
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6.4 Activation

No exceptional operation identified.

6.5 Deactivation

No exceptional operation identified.

6.6 Invocation

If the served subscriber attemptsto set up a new call with a dedicated bearer while the maximum number of bearers
available to the subscriber (Ny,;) has been reached, the call attempt shall be rejected by normal procedures, indicating
that no more bearers are available.

6.7 Interrogation

When a maobile subscriber who is not provided with the Multicall supplementary service interrogates the service data of
the Multicall supplementary service, she shall be notified that she is not subscribed to the service.

6.8 Roaming in non-supporting networks

Roaming into networks not supporting the Multicall supplementary service shall be possible. The served subscriber will
not have any access to the Multicall supplementary service and the system should behave accordingly.

When the served subscriber performs any procedure related to Multicall service as described in the clauses above while
roaming in a non-supporting network, she shall be notified that the service is not available.

7 Interaction with other services

7.1 Line Identification

7.1.1  Calling Line Identification Presentation (CLIP)
No impact, i.e. CLIP shall be provided with all calls.

7.1.2  Calling Line Identification Restriction (CLIR)
No impact, i.e. CLIR shall be provided with al calls.

7.1.3 Connected Line Identification Presentation (COLP)
No impact, i.e. COLP shall be provided with all calls.

7.1.4  Connected Line Identification Restriction (COLR)
No impact, i.e. COLR shall be provided with all calls.
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7.2 Call Forwarding

7.2.1 Call Forwarding Unconditional (CFU)

No impact.

7.2.2  Call Forwarding on Busy (CFB)
No impact.

NOTE: CFB shall be invoked when the network detects aNDUB condition. The maximum number of bearers
available to the subscriber (N,,,) affects the NDUB condition. For the NDUB definition specific for
Multicall, see annex A.

This means that for the case of Ny, = 1, the system behaviour shall be the same as for a subscriber who is
not provided with the Multicall service.

7.2.3 Call Forwarding on No Reply (CFNRY)

No impact.

7.2.4  Call Forwarding on Not Reachable (CFNRc)

No impact.

7.3 Call Completion

7.3.1  Call Hold (CH)
No impact, i.e. it shall be possible to put an established speech call on hold.

Irrespective of whether the maximum number of CS bearers (Ny,) isreached or not, and aterminating call isindicated
to the user, she shall be able to accept the terminating call by applying the Call Hold service to an active speech call. By
that she makes the bearer of the held call available to the new call.

NOTE 1: Thismeansthat for the case of N, = 1, the system behaviour shall be the same as for a subscriber who is
not provided with the Multicall service.

NOTE 2: Thereis no change to the maximum number of held calls allowed for the Multicall supplementary service.
The maximum number of held callsis still 1 per a subscriber.

7.3.2 Call Waiting (CW)

When the subscriber has at least one ongoing call and a new terminating call is speech; then Call Waiting shall be
invoked if:

1) there is an active speech call and Call Waiting is active and operative for speech or;

2) there is aheld speech call, with no active call on the same bearer, and Call Waiting is active and operative for
speech or;

3) there is aheld speech call, with an active non-speech call on the same bearer, and Call Waiting is active and

operative for that non-speech basic service or;

4) there are no speech calls (including a call on hold), the maximum number of bearers (Ny,) has been reached
and Call Waiting is active and operative for at least one of the basic services currently in use.
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When the subscriber has at least one ongoing call and a new terminating call is not speech; then Call Waiting shall be
invoked if the maximum number of bearers (Ny,) has been reached and Call Waiting is active and operative for at |east
one of the basic services currently in use.

NOTE: Thereisno change to the maximum number of waiting calls allowed for the Multicall service. The
maximum number of waiting callsis still 1 per a subscriber.

7.4 Multi Party (MPTY)

No Impact.

The number of MPTY member may be limited by N MO, N, MT and N

7.5 Closed User Group (CUG)

No impact.

7.6 Advice of Charge (AoC)

The subscriber shall receive the AoC indication individually for each CS call.

For the AoCC service, the ACM (Accumulated Call Meter as defined in TS 22.024) shall reckon the sum of the charge
generated by all simultaneous CS calls.

7.7 Call Barring

No impact.

7.7.1 Barring of all outgoing calls

No impact.

71.7.2 Barring of outgoing international calls

No impact.

7.7.3 Barring of outgoing international calls except those directed to the
HPLMN country

No impact.

7.7.4 Barring of all incoming calls

No impact.

7.7.5 Barring of incoming calls when roaming

No impact.

7.8 Explicit Call Transfer (ECT)

No impact.
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7.9 Completion of Call to Busy Subscriber (CCBS)

The definition of the IDLE state of subscriber A and destination B is not modified, i.e. a subscriber is considered to be
IDLE when all the bearers (calls) for her have been released.

A subscriber to whom CCBS can be invoked shall be regarded as NDUB under the specific NDUB condition for
Multicall (See Annex A).

7.10  Multiple Subscriber Profile (MSP)

No impact. The Multicall supplementary service shall be provisioned on a per subscriber basis. Nbr_SN, Nbr_SB, and
Nbr_user shall apply over al profiles.

7.11  Calling Name Presentation (CNAP)

No impact.

7.12  User-to-User Signalling (UUS)

No Impact

7.13 enhanced Multi-Level Precedence and Pre-emption service
(eMLPP)

No impact.

7.14  Call Deflection (CD)

No impact.

8 Interaction with other network features and services
8.1 CAMEL

No impact.

8.2 IST

No impact.

8.3 ODB

No impact.

8.4 Emergency Calls

The network shall handle emergency call at first priority. When a user originates an emergency call, the UMFS network
shall behave as follows:

The UMFS-network, which supports Multicall, shall accept the emergency call within the serving network
capability regardless of Multicall subscription limitation to the user.
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- The MS shall ensure that an emergency call setup request is acceptable to a serving network which does not
support multicall, if necessary by releasing one or more existing call.
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Annex A (normative):

Busy definition

NDUB (Network Determined User Busy) occurs when:

1. The maximum number of mobile terminating calls (N, M T) has been reached (NOTE 1).

2. The maximum number of bearers (Ny,) has been reached and the maximum number of waiting calls has been
reached (NOTE 2, NOTES3).

NOTE 1: Thiscan occur even if bearers are still available, e.g. when the MSisengaged in MPTY SS. If the
maximum number of mobile terminating calls (N, MT) has been reached, the Call Waiting SS cannot be
invoked.

NOTE 2: If Call Waiting is provisioned and activated, and when the maximum number of bearers has been reached
the Call Waiting SS can be invoked. This case is not regarded as NDUB. See subclause 7.3.2 for
interaction with Call Waiting SS.

NOTE 3: According to the speech bearer number limitation, the incoming speech call shall be regarded as
encountering NDUB when the MS is engaged in a speech call (including a held call) and Call Waiting SS
isnot provisioned and activated for the user, irrespective of the further availability of bearers for the user.
For the condition under which Call Waiting SS shall be invoked in this case, see subclause 7.3.2.

For User Determined User Busy (UDUB) condition see TS 22.001 Annex C.
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Annex B (informative):
Cross Phase Compatibility-fer-R99

This section details the cross phase compatibility requirements relating to the service requirementsin this document.

NOTE: When achange isintroduced which affects the 3GPP specifications, it is said to be 'backward compatible'
if existing equipment can continue to operate and perform correctly with equipment that conformsto the
new implementation.

B.1  Compatibility With Existing Standards

Where the service and operational requirements in this document relate to core network functionality, compatibility is
required.

Multicall mechanisms are not applicable for GERANSM-BSS.

B.2  Compatibility With Future Releases

It is envisaged that 3GPP standards will evolve beyond-R99in future relel eases, for example with the addition of new
service requirements. The standards which define the technical implementation ef-R99-should be developed in such a
way that it is practical to add the requirements in this section in a backward compatible manner.

Following chapters include requirements that are foreseen for future release.

B.2.1 Multicall configuration

When having one active CS call and one held call on the same bearer. It shall be possible to create a new CS bearer and
to move one of the callsto the new bearer, resulting both calls being active within the limits set by the operator/user and
within the capability of the terminal. See figure 2: Split of bearer.

When having two calls (multicall) on the separate bearers. It shall be possible to join both calls to one of the two
bearers, put the one of the calls to hold and to release unused CS bearer. It shall be possible to select which call to put
on hold. See figure 2: Combination of bearers. (Note: thereisno clear end-user service requirement for this feature at
time being).

NOTE: Dueto that only speech calls can be put on hold, so one of the two active Cs calls has to be a speech call.

Call Hold SS Multicall

SlitI
%@ p @@

?ombme

BEARER BEARER1) (BEARER2

Figure 2: lllustration for split of bearer and combination of bearers

B.2.2 Several simultaneous speech calls / bearers

A Key requirements for multicall is to allow several simultaneous CS calls with dedicated bearers. The most important
usage scenario isto allow several CS data bearers to be bind at application level resulting to higher than 64kbits/s data
rates. Another important feature isto allow simultaneous speech and data calls.
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It's been proposed that the multicall feature could be introduced in a phased manner; meaning that in the first phase,
i.e. UMTS-3GPP release 99 does only support one active speech cal at a time. However, Call control should not
prohibit a complete set of multiple speech bearer services in future releases and UTRAN shall be designed in a flexible
way to support multiple speech bearers. The specific NDUB definition for speech call shall be removed when multiple
speech call is supported. At thiska release 99, Supplementary Services Call Waiting, Multiparty and Call Hold are used
to offer simultaneous speech callsto user.

Ncsmay be extended in RO8-er further releases.

If multiple simultaneous speech calls are supported in the future then the Call Hold service may be used to reconfigure
the number of bearers supporting speech calls if required during handover. e.g. in the case of handover to GSM
GERAN where only one speech call can be active at a time. This requirement is dependent on the user subscribing to
Call Hold.

B.2.3 CCBS

At thisrelease 1999 CCBS no enhancements for CCBS s required.

In the future releases the definition of IDLE state of subscriber A and destination B should be modified in away that the
IDLE stateisreach even if there are active CS calls but the maximum limit of CS callsis not reached.
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Annex C (informative):
Change history

Date Version Comment
19 Mar. 1999 001 First draft by the editor (Tommi Kokkola/ Nokia)
30 Mar. 1999 0.1.0 Output from S1 Multicall ad hoc
6 Apr. 1999 0.10 Minor modifications by the editor. Proposed version 1.0.0
19 Apr. 1999 1.0.0 For information to 3GPP TSG SA#3
10. Jun. 1999 110 Draft from editor for the email meeting.
18. Jun. 1999 111 Draft during the email mesting.
24. Jun .1999 120 Result of email discussions. For some issues status still unstable.
1. Jul .1999 121 Comments from TSGN & TSGS Multimedia and Multicall joint meeting

included. (Revisionsincluded from version 1.1.0)

8. Jul. 1999 1.3.0 |Resultsfrom S1 Plenary. Drafting continues at S1_Multicall mailing lists.

Contributions expected on:

-Busy, Idle, Active states

—Busy definition

—Supplementary service interactionsincl. related CR to appropriate SS when
needed. (Specifically 02.83 need to be studied.)

—all topics marked with FFS...

28. Sep. 1999 1.4.0 Output from S1 Multicall ad hoc, Germany.
1.0ct. 1999 16.0 Proposed version 2.0.0
10. Oct 1999 2.0.0 Version 2.0.0

Change history

TSG SA# [SA Doc. |SA1 Doc Spec CR |Rev |Rel Cat |Subject/Comment Old New [Work
Item

SP-05 SP99-433 22.135 Version 3.0.0 approved 3.0.0

SP-06 SP-99523 (S1-991020 (22.135 |001 R99 D [Transfer of Handover chapterto |3.0.0 |3.1.0
22.129

SP-06 SP-99523 |S1-991065 |22.135 |002 R99 D |Clarification on handling of 3.0.0 |3.10
multiple bearers

SP-06 SP-99554 |S1-99963 |22.135 |003 R99 C |Registration, Interrogation and [3.0.0 |3.1.0
Restriction of Packet Domain

SP-07 SP-000068 [S1-000168 (22.135 |004 R99 F Clarification of requirement for |3.1.0 (3.2.0
Multicall

SP-08 SP-000205 [S1-000349 (22.129 |012 R99 F  [Alignment of handover 3.2.0 [3.3.0
requirements for Multicall

SP-09 SP-000375|S1-000585 |22.135 |006 R99 F Interaction with MSP 3.3.0 |3.4.0

SP-09 SP-000406 | S1-000656 |22.135 |007 R99 F Removal of the Requirement on |3.3.0 [3.4.0
Network to Tear Down Calls to
Accept EC in Multicall

SP-09 SP-000406 | S1-000657 |22.135 |008 R99 F  |Addition of Ncs_MT limitationto |3.3.0 [3.4.0
number of MPTY members

SP-11 SP-010065 |S1-010258 (22.135 Rel-4 Transferred to 3GPP Release 4 |3.4.0 [4.0.0
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5 The role of OSA within the VHE framework for
services

The goal of standardisation in 3GPP with respect to servicesisto provide aframework within which services can be
created based on standardised service capability features (c.f. [1]). 3GPP services will generally not rely on the
traditional detailed service engineering (evident for supplementary servicesin second-generation systems), but instead
provides services using generic toolkits.

OSA isone of these toalkits, standardised within 3GPP, for the support of services within 3GPP system (see chapter
5.1).

Services can be implemented by applications using service capability features[1], which are accessible viathe OSA
interface towards these SCFsin the network.

Standardised OSA
Application Interface

service
capability
features

Service

e EBNEY
GSM/GPRS/UMTS protocols, CAP/MAP

Figure 3: Applications access Service Capability Features
via the standardised OSA Application Interface

kkhkkkkhkkkkkhkkk Next Modlfled SECtIOH khkkkkkkkkkhkk*k

7 Requirements for user data management

The User Profilelogicaly is aset of information relevant for agiven user. The set of information is provided by Service
Capability Servers and —if permitted — from Vaue Added Services. The amount of User Profile information might be
distributed over various physically separated entities. The concept of distributed information is not within the scope of
this specification. The detailed content of the User Profile is not subject herein.

However, subscribers are able to subscribe or use services provided from Vaue Added Service Providers. Subscriber
may customise these VAS according to their needs equally as the subscriber customi se her-GSMAUMTFS services
provided by the network operator. To avoid malicious or conflicting situationsit is needed to allow VAS to access the
users USER Profile. The co-existence of several services and the correct inter-working between them are founded on
sufficient information about other services subscribed to.
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VAS shall not be allowed to access the User Profile without permission. It isimportant to prevent the User Profile from
malicious attacks. The OSA Framework functions restrict the applications access to the User Profile Management
(UPM) functions.

UPM functions check the application’ s rights to make these actions regarding each separate part of the user profile.
Depending on the authorisation, the User Profile Management functions may permit the VAS to read from and/or to add
to and/or to modify the User Profile or parts of it. This decision is based on:

*  Subscriber identity

* Accessinformation in the User Profile of the subscriber
e Application identity

» Accesstype (read, add or modify)

Access information shall contain the user specific access rights per application. These may be given either for
individual parts of the User Profile or for a group of data or even all datain the User Profile.

The figure below gives alogical overview of the relation between VAS, User Profile Management function and the
User Profile itself.

Value Added Service Provider Domain

Vaue Added II
Sarvi

VICES

Network Operator Domain

User

Profile
Management <
function B VAS Personal
L - Settings 2

Service Profile
Broker for
== ServiceA, B, C

< 3
VAS Persona
Settings 1 )
ﬁ Service C
Service A @

Service B

Note: the dotted line refers to additional Personal Settings. The reference itself shall unambiguously identify the
location of the additional personal settings.

User specific information from the e.g. HLR and/or HSS are equally part of the User Profile as terminal settings and
VAS specific preferences. The User Profile in principle is the summary and collection of information with arelevance
for the services supported for a given subscriber.

The figure above shows User and Network Service and VAS specific information, customised by the user. Itis
assumed that the user profile consists of several parts. The User Profile elements shall at least be capableto store a
reference to additional information stored else where. The User Profile shall act as aroot towards all user specific
information.

Even when the content of the User Profile is outside this specification, the following figure shows how a content could
look like.
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«Telecom Subscribers Identity
*Subscribed Telecom Services
*Multiple Subscriber Profiles
«Authentication Information
*CAMEL Service Ref & Trigger

*Referenceto Service 1 eg.
Unified Resource Locator

*Access Information
«Policy Information

*Referenceto Service 2 eg.
Object Reference

«Terminal Capability

sLink to Settings & References i
*Reference to WAP Gateway
*Reference to other Gateways *Reference to Service Broker,

e.g. Server Identity

| On the left side of the figure above, typical 3GPP system relatedGSMAUMTFS information are listed (thisis not an
exhaustive list).

Theright side depict referencesto VAS specific information. The representation of referencesto VAS specific
information above, is an example and does not insist to be complete.

kkhkkkkkkkkkhkkk Next Modlfled SECtIOH khkkkkkkhkkkhkkk

13.2.3 Information Transfer function

The Information Transfer function shall enable an application to indicate to a user respectively an application in the UE
or USIM about the presence of existing information for her. Physically, thisindication may be sent by the underlying
network e.g. asa SMS or USSD message to the terminal. The Information Transfer function provides the meansto
inform the underlying network that an indication shall be sent to the user.

| NOTE: For 3GPP release-99 mechanisms like USSD or SMS may be employed to transfer the indication to the
usersterminal.

The following functions shall be supported:
- send information notification:

- the Send information notification function provides the means to inform the underlying network that an
indication shall be sent to a user respectively an application in the UE or USIM about the presence of existing
information for her;

- request messagereceipt notification:

- the application can request to receive a notification every time a message is received in the mailbox for the
user. This allows the application to take the appropriate action, e.g. informing the user.
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5 The role of OSA within the VHE framework for
services

The goal of standardisation in 3GPP with respect to servicesisto provide aframework within which services can be
created based on standardised service capability features (c.f. [1]). 3GPP services will generally not rely on the
traditional detailed service engineering (evident for supplementary servicesin second-generation systems), but instead
provides services using generic toolkits.

OSA isone of these toalkits, standardised within 3GPP, for the support of services within 3GPP system (see chapter
5.1).

Services can be implemented by applications using service capability features[1], which are accessible viathe OSA
interface towards these SCFsin the network.

Standardised OSA
Application Interface

service
capability
features

Service

e EBNEY
GSM/GPRS/UMTS protocols, CAP/MAP

Figure 3: Applications access Service Capability Features
via the standardised OSA Application Interface
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12.2.3 Information Transfer function

The Information Transfer function shall enable an application to indicate to a user respectively an application in the UE
or USIM about the presence of existing information for her. Physically, thisindication may be sent by the underlying
network e.g. asa SMS or USSD message to the terminal. The Information Transfer function provides the means to
inform the underlying network that an indication shall be sent to the user.

NOTE: For 3G+elease-99PP mechanisms like USSD or SMS may be employed to transfer the indication to the
users terminal.

The following functions shall be supported:
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- send information notification:

- the Send information notification function provides the means to inform the underlying network that an
indication shall be sent to a user respectively an application in the UE or USIM about the presence of existing
information for her;

- request messagereceipt notification:

- the application can request to receive a notification every time a message is received in the mailbox for the
user. This allows the application to take the appropriate action, e.g. informing the user.
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2.1 Normative references
[1] 3GPP TR 21.905: “Vocabulary for 3GPP Specifications’
[2] 3GPP TS 22.057 Mobile Execution Environment (MEXE); Service description”.
[3] 3GPP TS 22.078: “Customised Applications for Mobile network Enhanced Logic (CAMEL);
Service definition - Stage 1”.
[4] 3GPP TS 22.038: “3™ Generation Partnership Project; Technical Specification Group Services and
System Aspects; USIM/SIM Application Toolkit (USAT/SAT); Service description; Stage 1”.
[5] 3GPP TS 22.101: “Service Aspects; Service Principles’.
[6] 3GPP TS 22.105: “Services and Service Capahilities’.
[7] ITU-T Recommendation Q.1701: “Framework for IMT-2000 networks’.
[8] ITU-T Recommendation Q.1711: “Network Functional Model for IMT-2000".
[910] 3GPP TS 23.127: “Virtual Home Environment/Open Service Architecture’.
[104] 3GPP TS 22.127: “Open Services Access (OSA) .
2.2 Informative references
[112] World Wide Web Consortium Composite Capability/Preference Profiles (CC/PP): A user side
framework for content negotiation (www.w3.0rg).
[123] 3G3GPP TS 22.115 “Charging and Billing”
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
HE Services. services, which are provided by the home environment

HE-VASP: Home Environment Vaue Added Service Provider. ThisisaVASP that has an agreement with the Home
Environment to provide services. The Home Environment provides services to the user in a managed way, possibly by
collaborating with HE-V ASPs, but thisis transparent to the user. The same service could be provided by more than one
HE-V ASP and each HE-V ASP can provide more than one service.

Home Environment: responsible for overall provision and control of the Personal Service Environment of its
subscribers.

Local Service: See definitionin [1].

OPERATOR SPECIFIC SERVICES (OSS) are not standardised and could be implemented at the PLMN entities
(e.g. HLR) on a vendor specific basis or using GSM-ph-2+-mechanismstoolkits (CAMEL, USAT, MEXE). These tool-
kits use standardised interfaces to the underlying network (e.g. CAP, MAP) or use GSM-Bearers to transport data, for
example, from the MEXE service environment of USAT server to the UE/USIM. The implementation of these operator
specific services on the different platforms (CSE, MEXE service environment or USAT Server, UEs) isdonein a
completely vendor specific way and uses only proprietary interfaces.
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Personal Service Environment: contains personalised information defining how subscribed services are provided and
presented towards the user. Each subscriber of the Home Environment has her own Personal Service Environment. The
Personal Service Environment is defined in terms of one or more User Profiles.

Services: set of functions offered to a user by an organisation.
Service Toolkits : bearers defined by parameters, and/or mechanisms needed to realise services.

Standardised services: standardised services (Supplementary Services, Tele-Services, etc.) are implemented on
existing PLMN entities (e.g. HLR , MSC/VLR and terminal) on a vendor specific basis, using standardised interfaces
(MAP, etc.) for service communication (e.g. downloading of service data). Availability and maintenance of these
Servicesis also vendor dependent.

User: isalogica entity, which uses PLMN services.

User Services Profile: contains identification of subscriber services, their status and reference to service preferences.
Thisis part of the User profile information.

User Profile: A set of information necessary to provide a user with a consistent, personalised service environment,
irrespective of the user location or the terminal used (within the limitations of the terminal and the serving network).
The user can define one or more User Profiles according to the user’s needs. The user’s Home Environment manages
the User Profile(s).

Value Added Service Provider: provides services other than basic telecommunications service for which additional
charges may be incurred. The user may access services directly from Value Added Service Providers and the serving
network. The Home Environment does not support services obtained directly from VASPs or serving network outside
home network. VVASP has no service agreement with the Home Environment.

Virtual Home Environment: concept for personal service environment portability across network boundaries and
between terminals.

Further definitions are givenin [5]
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5 Support of services within the VHE

VHE shall support VHE services from previous rel eases and new services built on Service Toolkits. Later 3GPP
developments will provide support for awider range of servicesin later releases.

3GPP services will generally not rely on the traditional detailed service engineering (evident for supplementary services
in second-generation systems), but instead provides services using generic toolkits.

Services can be built using network and/or terminal functions offered via Service Toolkits ([2], [3], [4]-1S}, [929],
[101]). The set of services available to a user within the VHE is personalised by a set of User Profiles unique to that
user.

The following are examples of services offered through VHE:
- standardised services,
- operator specific services;
- other services.

Other services like OSS, are not standardised. These services s will be implemented using Service Toolkits (Bearers,
Mechanisms). The functionality offered by the different Service Toolkitsis defined by them directly, and can be used
by the service designers to build their services.

Within the network Service Toolkits are accessible via standardised APIs, for example, OSA APIs.

Within the terminals functionality is accessible via APIs, for example, MEXE and USAT APIs.
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Theterminal can communicate, using bearers services, with services in the network via functionality optionally realised
for MEXE service environment and USAT-servers.

The above example list of servicesis not exhaustive.
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7.4 Location, distribution and recovery of User Profiles

Location and distribution of the User Profile shall be supported between the following entities:-
- (V)SIM;
- Mobile Equipment (ME);
- Entities of the Home Environment (e.g. network databases (like HSS), location servers etc.);

- Entities of HE-VASPs (e.g. WAP-gateways, MEXE servers).

NOTE: Toensurethat User Profiles are applicable to as wide a community of terminal and network types as
possible, existing work on this topic in other standards fora should be considered. One possibility is the
work of the World Wide Web Consortium on the Composite Capability/Preference Profile [1211].

The HE must be able to recreate all parts of the User Profile at al times. This may be done in collaboration with its HE-
VASPs but thisis outside the scope of standardisation. In particular if parts of the User Profile are located within
entities of HE-V ASPs the responsibility to recreate these parts of the User Profile lie with the respective HE-VASPs

In the event of loss’damage of the UE (USIM or ME), the User Profiles must be fully recoverable and may be used to
reconfigure a new UE.

There may be some User information stored outside the User Profile e.g. with VASP or in the UE however thisis
outside the scope of standardisation. There is no requirement for backup and recovery of this data by the Home
Environment.
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8 Components of VHE

The user's servicesin the Virtual Home Environment shall be enabled by support of: -
- the User Profile;

together with any combination of:-
- the generic bearers (defined by QoS);
- call control (e.g. IP multimedia or circuit switched );

- and any combination of the Service Toolkits (i.e. MEXE[2], CAMEL[3], USAT [4], OSA[1041]) on which the
services are built .

Additionally, non-3GPP standardised Service Toolkits from the IT and |P world may be used to enhance VHE services.
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9 Usage of existing toolkits

Improvements for VHE to support IP multimedia services shall be supported, e.g. improvements to service toolkits,
service capability servers and User Profile etc. Thiswill give operators and 3rd party service devel opers the opportunity
to create |P multimedia services and services for networks supporting | P services.

Existing 3GPP toolkits (such as CAMEL, MEXE, USAT and OSA), and non-3GPP toolkits shall be used when
available.

VHE shall include new (if required) and enhanced service toolkits to support | P multimedia services.

9.1 CAMEL

Release 5 shall be able to use CAMEL plus any improvements for CAMEL [3].
VHE shall be able to use CAMEL improvements on previous CAMEL releases (e.g. Phase 4) of TS 22.078.
The VHE requirements on CAMEL are FFS:

- Usersshall be able to use their existing CAMEL services in a consistent manner with both CS servicesand IP
multimedia services. This shall occur in atransparent fashion and the user need not be aware of whether the
service is either circuit switched or packet switched. The same look and feel of the service shall be maintained.

9.2 MEXE

Release 5 shall be able to use MEXE improvements on previous M EXE releases[2].

- There needs to be harmonisation between the MEXE user profile and User Profile. This could also require a
mechanism to interrogate the terminal about its user terminal profile.

9.3 USAT

Release 5 shall be able to use USAT improvements on previous USAT releases [4]
- There needs to be harmonisation between the USAT user profile and User Profile.

- USAT terminalsinteract with the USIM using capability negotiation, and it shall be possible to continue usage
of the capability negotiation for IP multimedia services.

9.4 Open Service Access (OSA)

Release 5 shall be able to use OSA improvements on previous OSA releases[109].

10 Charging requirements

Services, which are provided as part of the VHE, may be subject to charge at the discretion of the home environment

There are several forms of charging which shall be available to the Home Environment. It shall be possible for the
Home Environment to charge in the following instances:

- subscription:
- theuser'sregistration to use services may be subject to charge.
- servicetransfer:

- thetransfer of servicesand/or information to the user UE or USIM may be subject to charge.
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service upgrading:

- theupgrading of previoudly transferred services to the user's UE or USIM may be subject to charge
(automated upgrading of services may be subject to a different charge).

service usage:

- theusage of services by auser may be subject to a charge.

roaming:

- the usage of VHE services when roaming may be subject to additional charges.

inform the serving network of the type of charging (i.e. prepaid or/and postpaid) for any required service;

inform the serving network of the threshold set for a given service required by the user and charged on a prepaid
account;

inform the serving network how to manage a service for which the threshold has been reached,;

manage the prepaid accounts (e.g. increase, decrease the credit, or pass the information to any services which
manages the credit);

access of the User Profile.

Refer to [123].

Other charging requirements may be identified and are FFS.

3GPP



TSG-SA WG 1 (Services) meeting #15 S1-020357
Saalfelden, Austria, 11-15th February 2002 Agenda Item:

CR-Form-v4

CHANGE REQUEST

88 22 105 CR 035 ® ev _ ® Curentversion: 5§00 *
Spec Title: Service aspects; Services and Service Capabilities 3

For HELP on using this form, see bottom of this page or look at the pop-up text over the 8 symbols.

Proposed change affects: & (U)SIMl:l ME/UEl:l Radio Access Network|:| Core Networkl:l

Title: # Editorial CR to correct terms and references
Source: #® sAl
Work item code: 3 CORRECT Date: 8 11/02/02
Category: #® A Release: ¥ Rel-4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (addition of feature), R97 (Release 1997)
C (functional modification of feature) R98 (Release 1998)
D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP IR 21.900. REL-5 (Release 5)

Reason for change: 3 With the deletion of 04.08, SA1 has undertaken a clean-up of its specifications to
correct the references to all TSs and has normalised the terms used therein.

Summary of change: ¥ References have been changed where necessary.

Consequences if & lllegal references will exist in the specification set.
not approved:

Clauses affected: ¥ Various

Other specs & Other core specifications S
affected: Test specifications
O&M Specifications

Other comments: 3*

kkhkkkkhkkkkkhkkk Next Modlfled SECtIOH khkkkkkkkkkhkkk

CR page 1



3(3@ TS 22.105 vs.00 (20021-0310)

Technical Specification

3rd Generation Partners

e

Technical Specification Group Services anu systern

Aspects

Service aspects;

Services and Service Capabilities
(Release 5)

The present document has been developed within the 3" Generation Partnership Project (3GPP™) and may be further elaborated for the purposes of
3GPP.

The present document has not been subject to any approval process by the 3GPP Organisational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organisational Partners accept no liability for any use of this
Specification.




Release 5 3 3GPP TS 22.105 V5.0.0 (20021-0310)

Keywords

UMTS, service
All rights reserved.

kkhkkhkkhkhkhkhkkkkkkkx Next Modlfled SeCtIOI'I *kkkkkkhkkhkhkhkkx

Foreword
This Technical Specification has been produced by the 3GPP.
3GPP
Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet
http://www.3gpp.org
The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Versonx.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 20012002, 3GPP Organizationa Partners (ARIB, CWTS, ETSI, T1, TTA,TTC).

3GPP



Release 5 4 3GPP TS 22.105 V5.0.0 (20021-0310)

z thethird digit isincremented when editorial only changes have been incorporated in the specification.

3GPP



Release 5 5 3GPP TS 22.105 V5.0.0 (20021-0310)

1 Scope

Existing systems have largely standardised the complete sets of bearer services, teleservices and supplementary services
which they provide. 3GPP specifications specify service capabilities rather than services, allowing service
differentiation and system continuity. This Technical Specification (TS) describes how and what kind of services the
user has accessto.

2 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

2.1 Normative references
| [1] 3G3GPP TS 22.001: "Principles of circuit telecommunication services supported by a Public Land
Mobile Network (PLMN)".
| [2] 3G3GPP TS 02.002: "Circuit Bearer services supported by a Public Land Mobile Network
(PLMN)".
| [3] 3G3GPP TS 22.003: "Circuit Teleservices supported by a GSM-Public Land Mobile Network
(PLMN)".
[4] 3G3GPP TS 22.004: "General on supplementary services'.[5] TS22.038:" SIM toolkit Stage 1".
[6] 3G3GPP TS 22.057: "Mobile Execution Environment (MEXE); Service description; Stage 1".
[7] 3G3GPP TS 22.060: "General Packet Radio Service (GPRS) stage 1".
[8] 3G3GPP TS 22.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL);
Service definition - Stage 1".
[9] 3G3GPP TS 22.101: "Service principles'.
[10] 3G3GPP TS 22.121: "Virtua Home Environment (VHE), Stage 1".
[11] 3G3GPP TS 22.135; "Multicall, stage 1"
2.2 Informative references
[12] ITU_—T&?ecommendation F.700: "Framework recommendation for audio-visual/multimedia
services'.
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5.2 Description of bearer services

Bearer services are characterised by a set of end-to-end characteristics with requirements on QoS. The characteristics
and requirements shall cover major network scenarios, i.e. the cases when the terminating network is PSTN, ISDN,
GSM-IP networks/LANSs, X.25 and a PLMN.

Quality of Serviceisthe quality of arequested service (Teleservice or Bearer Service or any other service, e.g. customer
care) as perceived by the customer (ITU-T M.xxxx). QoS is aways meant end-to-end. Network Performance of several
network elements of the originating and terminating network(s) contribute to the QoS as perceived by the customer
including terminals and terminal attachments. In order to offer the customer a certain QoS the serving network need to
take into account network performance components of their network, reflect the performance of the terminal and ad
sufficient margin for the terminating networks in case network performance requirements cannot be negotiated.

Asfar as the QoS to the subscriber is concerned network elements have to provide sufficient performance (reflecting
possible performance constraints in terminating networks) so that the PLMN cannot be considered as a bottleneck.

This section outlines the requirements on bearer servicesin two main groups,

- Requirements on information transfer, which characterise the networks transfer capabilities for transferring user
data between two or more access points.

- Information quality characteristics, which describe the quality of the user information transferred between two or
more access points.

It shall be possible to negotiate / re negotiate the characteristics of a bearer service at session / connection establishment
and during an on going session / connection.
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5.6 Radio Interface optimisation

The following requirements shall lead the radio interface optimisation process;
- support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, non-real time bearer capabilities;
- support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, real time bearer capabilities;

- theability to extend or reduce the bandwidth associated with a bearer capability in order to adapt to bit rate or
radio condition variations, and to add or drop service components.

However, the services provided by existing systems (speech in particular) shall be supported in a spectrally efficient
manner (at least as efficiently asincluded in -GSM _specifications) for the same quality of service.

In order to allow the support of flexible, bandwidth on demand services, bearer services should be provided with the
finest possible granularity that can be efficiently supported.
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6.3 Support of teleservices

The realisation of teleservices requires the association of terminal and network capabilities. In the terminals and in the
network, both upper layer capabilities and lower layer capabilities are necessary. The term upper layer capabilitiesis
used because it relates to the OSI upper layers. Decoupling between upper layers and lower layers (transfer) is required.
Even if this de-coupling may impact radio interface optimisation, it is nevertheless the only way of designing a system
that is not outdated;
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- Each timethe information rate associated with an already supported teleservice is decreased by more efficient
source coding techniques.

- Eachtimeanew service isintroduced that requires transfer capabilities not used by currently available
teleservices.

Taking the example of two application that exchange information through a teleservice, the upper layer capabilities can
be located in various places;

- Inthetwo terminalsif the two applications are connected to a PLMN.

PLMN

v

A

Application Application

Figure 2: PLMN teleservice
In the terminal of the application connected to a PLMN and in the upper layer interworking unit that is at the border of

the PLMN and the target network if one application is connected to a PLMN and the other one is connected to another
type of system. The upper layer interworking unit makes the adaptation between the PLMN and the target network at a

service level.

PLMN Target network

v
A
v

A

Application Lower Layer Interconnection Application
Unit

Figure 3; Teleservice with upper layer interworking

In the terminal of the application connected to a PLMN UMTFS-netweork-and in the terminal of the application connected
to atarget network if one application is connected to a PLMNUMTS network and the other one is connected to another
type of system, but only lower layer interconnecting unit is used at the border of the two networks. In this case, the
interconnecting unit makes the adaptation between the PL MNUMTS network and the target network at the transmission

level.
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PLMN Target network
Application Lower Layer Interconnection Application
Unit
UMTS network Target network
Application Lower Layer Interconnection Application
Unit

Figure 4; Teleservice with lower layer interworking

6.4 Existing Teleservices supported by PLMN

The subset of standardised teleservices shall be supported for interworking with teleservices provided on other
networks. The means to support the following set of teleservices will be standardised:

- Speech;
- Emergency call;
- Short message service;

TS 22.003 [3] describes the circuit teleservices.

6.4.1 Speech

The speech service as defined in international standards should be supported. The international reference for the speech
isITU E.105 recommendation. Networks should contain interworking units which allow calls to be received from or
destined to users of existing networks like PSTN or ISDN. This will include interworking units for generation of DTMF
or other tones (the entire DTMF tone set would at minimum be available) and detection of DTMF tones.

A default speech codec shall be specified to provide speech service. The selected speech codec shall be capable of
operating with minimum discernible loss of speech on handover between the GERANSM-access-hetwork and UTRAN.

6.4.2 Emergency Call
This service will use a speech component. There are however compared to telephony reduced authentication

requirements and a requirement for specific routing. Additionally Emergency Calls may have higher priority than
normal calls. See TS 22.101[9] for further details.

6.4.3 Short Message Service - Point to Point (SMS-PP)

A short message service point to point shall be supported. The short message service shall be provided seamlessly (as
far asthe user or the users terminal equipment is concerned) across the UTRAN and GERANSM-access-hetwork.

3GPP
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6.4.4  Short Message Service - Cell Broadcast (SMS-CB)

A short message service cell broadcast shall be provided seamlessly (as far as the user or the users terminal equipment
is concerned) across the UTRAN and GERANSM-network.

3GPP
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1 Scope

Existing systems have largely standardised the complete sets of bearer services, teleservices and supplementary services
which they provide. 3GPP specifications specify service capabilities rather than services, allowing service
differentiation and system continuity. This Technical Specification (TS) describes how and what kind of services the
user has accessto.

2 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

2.1 Normative references
| [1] 3G3GPP TS 22.001: "Principles of circuit telecommunication services supported by a Public Land
Mobile Network (PLMN)".
| [2] 3G3GPP TS 02.002: "Circuit Bearer services supported by a Public Land Mobile Network
(PLMN)".
| [3] 3G3GPP TS 22.003: "Circuit Teleservices supported by a GSM-Public Land Mobile Network
(PLMN)".
[4] 3G3GPP TS 22.004: "General on supplementary services'.[5] TS22.038:" SIM toolkit Stage 1".
[6] 3G3GPP TS 22.057: "Mobile Execution Environment (MEXE); Service description; Stage 1".
[7] 3G3GPP TS 22.060: "General Packet Radio Service (GPRS) stage 1".
[8] 3G3GPP TS 22.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL);
Service definition - Stage 1".
[9] 3G3GPP TS 22.101: "Service principles'.
[10] 3G3GPP TS 22.121: "Virtua Home Environment (VHE), Stage 1".
[11] 3G3GPP TS 22.135; "Multicall, stage 1"
2.2 Informative references
[12] ITU_—T&?ecommendation F.700: "Framework recommendation for audio-visual/multimedia
services'.
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5.2 Description of bearer services

Bearer services are characterised by a set of end-to-end characteristics with requirements on QoS. The characteristics
and requirements shall cover major network scenarios, i.e. the cases when the terminating network is PSTN, ISDN,
GSM-IP networks/LANSs, X.25 and a PLMN.

Quality of Serviceisthe quality of arequested service (Teleservice or Bearer Service or any other service, e.g. customer
care) as perceived by the customer (ITU-T M.xxxx). QoS is aways meant end-to-end. Network Performance of several
network elements of the originating and terminating network(s) contribute to the QoS as perceived by the customer
including terminals and terminal attachments. In order to offer the customer a certain QoS the serving network need to
take into account network performance components of their network, reflect the performance of the terminal and ad
sufficient margin for the terminating networks in case network performance requirements cannot be negotiated.

Asfar as the QoS to the subscriber is concerned network elements have to provide sufficient performance (reflecting
possible performance constraints in terminating networks) so that the PLMN cannot be considered as a bottleneck.

This section outlines the requirements on bearer servicesin two main groups,

- Requirements on information transfer, which characterise the networks transfer capabilities for transferring user
data between two or more access points.

- Information quality characteristics, which describe the quality of the user information transferred between two or
more access points.

It shall be possible to negotiate / re negotiate the characteristics of a bearer service at session / connection establishment
and during an on going session / connection.

kkhkkkkhkkkkkhkkk Next Modlfled SeCtIOH khkkkkkkkkkhkkk

5.6 Radio Interface optimisation

The following requirements shall lead the radio interface optimisation process;
- support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, non-real time bearer capabilities;
- support of high bit rate (around the Peak Bit Rate), bursty, asymmetric, real time bearer capabilities;

- theability to extend or reduce the bandwidth associated with a bearer capability in order to adapt to bit rate or
radio condition variations, and to add or drop service components.

However, the services provided by existing systems (speech in particular) shall be supported in a spectrally efficient
manner (at least as efficiently asincluded in -GSM _specifications) for the same quality of service.

In order to allow the support of flexible, bandwidth on demand services, bearer services should be provided with the
finest possible granularity that can be efficiently supported.

kkhkkkkhkkkkkhkkk Next Modlfled %Ctlon khkkkkkkkkkhkkk

6.3 Support of teleservices

The realisation of teleservices requires the association of terminal and network capabilities. In the terminals and in the
network, both upper layer capabilities and lower layer capabilities are necessary. The term upper layer capabilitiesis
used because it relates to the OSI upper layers. Decoupling between upper layers and lower layers (transfer) is required.
Even if this de-coupling may impact radio interface optimisation, it is nevertheless the only way of designing a system
that is not outdated;

3GPP
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- Each timethe information rate associated with an already supported teleservice is decreased by more efficient
source coding techniques.

- Eachtimeanew service isintroduced that requires transfer capabilities not used by currently available
teleservices.

Taking the example of two application that exchange information through a teleservice, the upper layer capabilities can
be located in various places;

- Inthetwo terminalsif the two applications are connected to a PLMN.

PLMN

v

A

Application Application

Figure 2: PLMN teleservice
In the terminal of the application connected to a PLMN and in the upper layer interworking unit that is at the border of

the PLMN and the target network if one application is connected to a PLMN and the other one is connected to another
type of system. The upper layer interworking unit makes the adaptation between the PLMN and the target network at a

service level.

PLMN Target network

v
A
v

A

Application Lower Layer Interconnection Application
Unit

Figure 3; Teleservice with upper layer interworking

In the terminal of the application connected to a PLMN UMTFS-netweork-and in the terminal of the application connected
to atarget network if one application is connected to a PLMNUMTS network and the other one is connected to another
type of system, but only lower layer interconnecting unit is used at the border of the two networks. In this case, the
interconnecting unit makes the adaptation between the PL MNUMTS network and the target network at the transmission

level.
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PLMN Target network
Application Lower Layer Interconnection Application
Unit
UMTS network Target network
Application Lower Layer Interconnection Application
Unit

Figure 4; Teleservice with lower layer interworking

6.4 Existing Teleservices supported by PLMN

The subset of standardised teleservices shall be supported for interworking with teleservices provided on other
networks. The means to support the following set of teleservices will be standardised:

- Speech;
- Emergency call;
- Short message service;

TS 22.003 [3] describes the circuit teleservices.

6.4.1 Speech

The speech service as defined in international standards should be supported. The international reference for the speech
isITU E.105 recommendation. Networks should contain interworking units which allow calls to be received from or
destined to users of existing networks like PSTN or ISDN. This will include interworking units for generation of DTMF
or other tones (the entire DTMF tone set would at minimum be available) and detection of DTMF tones.

A default speech codec shall be specified to provide speech service. The selected speech codec shall be capable of
operating with minimum discernible loss of speech on handover between the GERANSM-access-hetwork and UTRAN.

6.4.2 Emergency Call
This service will use a speech component. There are however compared to telephony reduced authentication

requirements and a requirement for specific routing. Additionally Emergency Calls may have higher priority than
normal calls. See TS 22.101[9] for further details.

6.4.3 Short Message Service - Point to Point (SMS-PP)

A short message service point to point shall be supported. The short message service shall be provided seamlessly (as
far asthe user or the users terminal equipment is concerned) across the UTRAN and GERANSM-access-hetwork.

3GPP
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6.4.4  Short Message Service - Cell Broadcast (SMS-CB)

A short message service cell broadcast shall be provided seamlessly (as far as the user or the users terminal equipment
is concerned) across the UTRAN and GERANSM-network.

3GPP
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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

This Technical Specification (TS) describes the Service Principles for PLMNSs specified by 3GPP.

3GPP specifications provide integrated personal communications services. The system will support different
applications ranging from narrow-band to wide-band communications capability with integrated personal and terminal
mobility to meet the user and service requirements of the 21% century.

3GPP specifications allow the realisation of a new generation of mobile communications technology for aworld in
which personal communications services should allow person-to-person calling, independent of location, the terminal
used, the means of transmission (wired or wireless) and the choice of technology. Personal communication services
should be based on a combination of fixed and wireless'mobile services to form a seamless end-to-end service for the
user.

3GPP specifications should be in compliance with the following objectives:

a) to provide asingleintegrated system in which the user can access services in an easy to use and uniform way in
al environments;

b) to allow differentiation between service offerings of various serving networks and home environments,

¢) to provide awide range of telecommunications services including those provided by fixed networks and
requiring user bit rates of up to 2 Mbits/s as well as services special to mobile communications. These services
should be supported in residential, public and office environments and in areas of diverse population densities.
These services are provided with a quality comparable with that provided by fixed networks such as |SDN;

d) to provide services via hand held, portable, vehicular mounted, movable and fixed terminals (including those
which normally operate connected to fixed networks), in all environments (in different service environments -
residential, private domestic and different radio environments) provided that the terminal has the necessary
capabilities;

€) to provide support of roaming users by enabling users to access services provided by their home environment in
the same way even when roaming.

f) to provide audio, data, video and particularly multimedia services,
0) to provide for the flexible introduction of telecommunication services,

h) to provide within the residential environment the capability to enable a pedestrian user to access all services
normally provided by fixed networks;

i) to provide within the office environment the capability to enable a pedestrian user to access all services normally
provided by PBXsand LANS;

j) to provide a substitute for fixed networks in areas of diverse population densities, under conditions approved by
the appropriate national or regional regulatory authority.

k) to provide support for interfaces which allow the use of terminals normally connected to fixed networks.

2 References

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

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.
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2.1 Normative references

[1] 3GPP TS 22.105 “Services and Service Capabilities’

[2] 3GPP TS 22.121: "Virtua Home Environment (VHE), Stage 1"

[3] 3GPP TS 22.038: "SIM application toolkit, stage 1"

[4] 3GPP TS 22.001: " Principles of Circuit telecommunication services supported by a Public Land
Mobile Network (PLMN)".

[5] 3GPP TS 22.004: General on supplementary services'

[6] 3GPP TS 22.030: "Man-Machine Interface (MMI) of the User Equipment (UE)"

[7] 3GPP TS 22.066: " Support of Mobile Number Portability (MNP); Service description; Stage 1"

[8] 3GPP TS 22.079: " Support of Optimal Routing; Stage 1"

[9] 3GPP TS 22.129: "Handover Requirements between UMFSUTRAN and GSM-GERAN or other
Radio Systems'

[10] 3GPP TS 33.102: "Security Architecture’

[171] 3GPP TS 22.011: "Service Accessibility"

[12] 3GPP TS 22.016: "International mobile Station Equipment Identities (IMEI)"

[13] 3GPP TS 24.008: " Mobile Radio Interface Layer 3 Specification”

[14] 3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Mobile Network (PLMN)"

[15] 3GPP TS 21.133: "Security Threats and Requirements’

[16] 3GPP TS 33.120: " Security Principles’

[17] 3GPP TS 22.042: "Network Identity and Time Zone, Service Description, Stage 1"

[18] 3GPP TSGSM 0242.009: "Bigital-celtular-telecommunications system-(Phase 2+); Security
Aspects'

[19] 3GPP TS 31.102: "USIM Application Characteristics’

[20] 3GPP TS 23.221 “Architectural Requirements’

[21] 3GPP TS 22.002: “Circuit Bearer Services (BS) supported by a Public Land Mobile Network
(PLMN)”

[22] 3GPP TS 22.060: “General Packet Radio Service (GPRS)”

[23] 3GPP TS 29.002: “Mobile Application Part (MAP) specification ”

[24] 3GPP TR 23.972: "Circuit Switched Multimedia Telephony".

[25] 3GPP TS 22.140: "Multimedia messaging service; Stage 1".

[26] 3GPP TS 22.226: “Global Text Telephony, Stage 1.”

[27] 3GPP TS 22.IM: "IP multimedia (IM) CN subsystem, stage 1"

[28] RFC2543: "SIP: Session Initiation Protocol"

[29] 3GPP TR 21.905: “ Vocabulary for 3GPP Specifications’

[30] 3GPP TS 26.233: "Packet Switched Streaming Service (PSS) ; General Description”

[31] 3GPP TS 26.234: "Packet Switched Streaming Service (PSS) ; Protocols and Codecs'
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3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of this TS, the following definitions apply:

Authentication: aproperty by which the correct identity of an entity or party is established with a required assurance.
The party being authenticated could be a user, subscriber, home environment or serving network.

Bearer: abearer capability of defined capacity, delay and bit error rate, etc.

Bearer capability: atransmission function which the user equipment reguests to the network.
Confidentiality: the avoidance of disclosure of information without the permission of its owner.
Home Environment: see definition in [29].

IC Card: acard holding an Integrated Circuit containing subscriber, end user, authentication and/or application data for
one or more applications.

Integrity: (inthe context of security) is the avoidance of unauthorised modification of information.
M obility: the ability for the user to communicate whilst moving independent of location.

M ultimedia service: Multimedia services are services that handle several types of media such asaudio and video in a
synchronised way from the user's point of view. A multimedia service may involve multiple parties, multiple
connections, and the addition or deletion of resources and users within a single communication session.

Number: A string of decimal digitsthat uniquely indicates the public network termination point. The number contains
the information necessary to route the call to this termination point.

A number can be in aformat determined nationally or in an international format. The international format is known as
the International Public Telecommunication Number which includes the country code and subsequent digits, but not the
international prefix.

Number portability: where the provision of directory numbersisindependent of home environment and/or serving
network.

One Stop Billing: one bill for al chargesincurred using PLMN services.

Quality of Service: the collective effect of service performances, which determine the degree of satisfaction of a user
of aservice. It is characterised by the combined aspects of performance factors applicable to all services, such as:

- service operability performance;

- service accessibility performance;

- service retention performance;

- service integrity performance;

- and other factors specific to each service.
Roaming: the ability for a user to function in a serving network.
Security: the ability to prevent fraud as well as the protection of information availability, integrity and confidentiality.
Service: is set of functions offered to a user by an organisation.

Service Control: isthe ability of the user, home environment or serving environment to determine what a particular
service does, for a specific invocation of that service, within the limitations of that service.

Service Provider: A Service Provider is either a network operator or an other entity that provides servicesto a
subscriber (e.g. aMVNO)
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Serving Network: the serving network provides the user with access to the services of home environment.
Subscriber: A Subscriber is an entity (e.g. auser) that is engaged in a Subscription with a service provider.

Supplementary service: isaservice which modifies or supplements a basic telecommunication service. Consequently,
it cannot be offered to a customer as a standalone service. It must be offered together with or in association with abasic
telecommunication service. The same supplementary service may be common to a number of telecommunication
services.

Teleservice: isatype of telecommunication service that provides the complete capability, including terminal equipment
functions, for communication between users according to standardised protocols and transmission capabilities
established by agreement between operators.

User: isalogical, identifiable entity which uses services.

User Profile: isthe set of information necessary to provide a user with a consistent, personalised service environment,
irrespective of the user’ s location or the terminal used (within the limitations of the terminal and the serving network).

User Equipment: is a combination of mobile equipment (ME) and SIM/USIM.

USIM: User Service Identity Moduleis an application residing on the IC-Card used for accessing services with
appropriate security.

Virtual Home Environment: the virtual home environment is a system concept for personalised service portability
between serving networks and between terminals.

Further definitions are given in 363GPP TR 21.905 [29].

3.2 Abbreviations

For the purposes of this TS, the following abbreviations apply:

BER Bit Error Rate

CN Core Network

DTMF Dual Tone Multiple Frequency

ETSI European Telecommunications Standards Ingtitute
FDD Frequency Division Duplex

GSM Globa System for Mobile Communications
IMT-2000 International M obile Telecommunications 2000
IN Intelligent Network

ISDN Integrated Services Digital Network

ITU International Telecommunication Union

LAN Local Area Network

ME Mobile Equipment

MMI Man Machine Interface

MO Mobile Origination

MT Mobile Termination

O&M Operations and Maintenance

PBX Private Branch eX change

PC Personal Computer

PCMCIA Personal Computer Memory Card International Association
PIN Personal Identity Number

PNP Private Numbering Plan

POTS Plain Old Telephony Service

QoS Quiality of Service

SIM Subscriber Identity Module

SMS Short Message Service

TDD Time Division Duplex

vicc UMTSIC Card

UE User Equipment

USIM User Service ldentity Module

UMTS Universal Mobile Telecommunications System
VHE Virtual Home Environment
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Further abbreviations are given in 3G3GPP TR 21.905 [29].

4 General

4.1 Aims of 3GPP specifications

It shall be capable of delivering audio, text, video and graphics direct to people and provide them with access to the next
generation of information based services. It moves mobile and personal communications forward from existing systems,
delivering massmarket low-cost digital telecommunication services.

Theamsare;

- toenable usersto access a wide range of telecommunications services, including many that are today undefined
as well as multi-media and high data rates.

- tofacilitate the provision of a high quality of service (particularly speech quality) similar to that provided by
fixed networks;

- tofacilitate the provision of small, easy to use, low cost terminals with long talk time and long standby
operation;

- to provide an efficient means of using network resources (particularly radio spectrum).

4.2 Standardisation of Service Capabilities

Existing systems have largely standardised the complete sets of teleservices, applications and supplementary services
which they provide. As a consequence, substantial re-engineering is often required to enable new servicesto be
provided and the market for servicesislargely determined by operators and standardisation. This makesit more
difficult for operatorsto differentiate their services.

3GPP shall therefore standardise service capabilities and not the services themselves. Service capabilities consist of
bearers defined by QoS parameters and the mechanisms needed to realise services. These mechanisms include the
functionality provided by various network elements, the communication between them and the storage of associated
data. This TS provides a conceptual description of a service architecture and architecture requirements which aim to
provide service capabilities. It isintended that these standardised capabilities should provide a defined platform which
will enable the support of speech, video, multi-media, messaging, data, other teleservices, user applications and
supplementary services and enable the market for services to be determined by users and home environments.

4.3 Efficient Use of Network Resources

Service capabilities shall take account of the discontinuous and asymmetric nature of most teleservices and user
applications in order to make efficient use of network resources (particularly radio resources).

Service capabilities shall be provided in awide range of radio operating environments (where aradio environment is
characterised in terms of propagation environment, mobile equipment rel ative speeds and traffic characteristics - see
[2]). Although 3GPP aims to minimise the number of radio interfaces and to maximise commonality between them, it
may utilise several radio interfaces, each optimised for different environments. Each radio interface might provide
differing service capabilities. 3GPP specifications include UTRAN radio interface supporting two modes (TDD and
FDD)and GERAN radio interface.

3GPP specifications shall provide a mechanism which will enable a piece of user equipment (UE) to adapt to different
radio interfaces as necessary and to determine the service capabilities available. The specifications shall also provide a
mechanism which will enable a UE to select radio interfaces capable of providing appropriate service capabilities.

4.4 Compatibility with Global Standards

3GPP specifications aim to be compatible with IMT-2000 and to provide global terminal mobility (roaming), enabling
the user to take hig’her terminal to different regions of the world and to be provided with services. It is probable that
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different regions of the world will adopt different radio interface technologies. IMT-2000, as a global standard, should
therefore enable alMT-2000 terminal to determine the radio interface technology and the radio interface standard used
in aregion. Global terminal roaming also requires the global standardisation of service capabilities. Asfar as possible
the method of indication of the radio interface standard and available service capabilities shall be aligned with IMT-
2000.

3GPP specifications shall enable users to access the services provided by their home environment in the same way via
any serving network provided the necessary service capabilities are available in the serving network.

The 3GPP specifications will be available for the partner organisations to adopt as their regional standards. For example
in Europe, ETSI may adopt them as standards for both GSM and UMTS.

4.5 Virtual Home Environment

The 3GPP specifications aim to provide the user with a comprehensive set of services and features, which have the
"same look and feel" wherever they are used. For further information see 3GPP 22.121 [2]. Especially the VHE shall
provide for:

- ageneric set of services/ features and access capabilities, if the required service capabilities are available in the
visited network;

- the means for serving network, home environments and user to re-use existing system capabilities to define their
own specific features / services;

- user personalisation of features/ services,

- apersonalised service set being used via all access and transport networks, subject to physical limitations;
- theability for the user to have access to personalised services from any suitable UE;

- regional or network based variations, enhancements to the basic services;

- future evolution of 3GPP specification itself.

4.6 Functionality of Serving Network and Home Environment
The following functionality shall be the responsibility of the home environment:

- User Authentication.

- SIM/USIM Issue.

- Billing.

- User Profile/VHE Management.
The following functionality shall be the responsibility of the serving network:

- Radio or other means of access.

- Transport and signalling.

The following functionality may be the responsibility of either the serving network, the home environment or an
appropriate combination of both

- Service Control.
- QoS negotiation.
- Mobility management, including roaming.

- Automatic establishment of roaming agreements.
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4.7 PLMN Architecture

The network islogically divided into aradio access network and a core network, connected via an open interface. From
afunctional point of view the core network is divided into a Packet Switched CN Domain, IP Multimedia (IM) CN
subsystem and a Circuit Switched CN Domain. IM CN subsystem utilises PS CN domain (GPRS) bearer services.

CS CN domain supports bearer independent transport. There is no difference in service offering or UE functionality due
to different transport.

For further information see TS 23.221 [20].

5 Evolution

5.1 Support of 2G services

The 3GPP specifications shall be capable of supporting existing 2G servicesin a manner which is transparent to the
users of these services.

52 Provision and evolution of services

Since a phased approach has been adopted, the same general service principles shall apply to each phase. Support of
services from an end user perspective is understood to be an important driver for established mobile usersto stay with
their existing operator while taking the new servicesinto use. It is therefore important to enable operators to offer
continued support of legacy servicesin future releases. Previous release services shall as a principle also be supported in
the following rel eases.

Networks shall be capable of providing a specified core set of capabilities.

The core set of capabilities should permit home environment to offer arange of distinctive services including those
which cannot be implemented on systems based on previous rel ease specifications.

It shall be possible for the home environment to develop services with full roaming capability.
Theradio interface should not unnecessarily restrict the development of new services (within physical limitations).

The standard shall provide a mechanism which allows aterminal to be easily upgraded so that it can access new
services which are within the physical limitations of the terminal.

5] Classification of services

In the CS CN domain, the basic services are divided into circuit teleservices (TS 22.003 [14]) and bearer services (TS
22.002 [21]) and they can utilise standardised supplementary services (TS 22.004 [5]).

GPRS (22.060 [22]) provides IP bearer services. SMS, USSD and UUS can a so be considered as bearer services for
some applications.

IP multimedia services are the | P based session related services, including voice communications. |P multimedia
sessions use GPRS as a bearer.

Value added non-call related servicesinclude alarge variety of different operator specific services/applications. They
are usually not specified by 3GPP. The services can be based on fully proprietary protocols or standardised protocols
outside 3GPP.

In order to create or modify the above services (both call and non-call related services) operators may utilise toolkits
standardised by 3GPP (such as CAMEL or LCS) or external solutions (e.g. Internet mechanisms). Pre-paid isan
exampl e of an application created with toolkits that may apply to all of the above services categories.
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Figure 1: Service classification
7 Principles for new service capabilities

7.1 General

3GPP specifications shall enable the user of asingle terminal to establish and maintain several connections
simultaneously. It shall efficiently cater for applications which have variable requirements relating to specific QoS
parameters (e.g. throughput) whilst meeting other QoS targets. It shall also cater for applications which are able to take
adapt to arange of variationsin QoS.

7.2 Multimedia

3GPP specifications shall support development of multimedia services and provide the necessary capabilities.

Multimedia services combine two or more media components (e.g. voice, audio, data, video, pictures) within one call.
A multimedia service may involve several parties and connections (different parties may provide different media
components) and therefore flexibility is required in order to add and del ete both resources and parties.

Multimedia services are typically classified as interactive or distribution services.
Interactive services are typically subdivided into conversational, messaging and retrieval services:

Conversational services are real time (no store and forward), usually bi-directional where low end to end delays (< 100
ms) and a high degree of synchronisation between media components (implying low delay variation) are required.
Video telephony and video conferencing are typical conversational services.”

M essaging services offer user to user communication via store and forward units (mailbox or message handling
devices). Messaging services might typically provide combined voice and text, audio and high-resolution images.
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Retrieval services enable a user to retrieve information stored in one or many information centres. The start at which an
information sequence is sent by an information centre to the user is under control of the user. Each information centre
accessed may provide a different media component, e.g. high resolution images, audio and general archival information.

Distribution services are typically subdivided into those providing user presentation control and those without user
presentation control.

Distribution services without user control are broadcast services where information is supplied by a central source and
where the user can access the flow of information without any ability to control the start or order of presentation e.g.
television or audio broadcast services.

Distribution services with user control are broadcast services where information is broadcast as a repetitive sequence
and the ability to access sequence numbering allocated to frames of information enables the user (or the user’s terminal)
to control the start and order of presentation of information.

7.2.1 Circuit Switched (CS) multimedia calls
The following basic requirements are be supported for CS multimedia [24]:
* CSmultimedia shall be based on a 3GPP specific subset of H.324M.

e All call scenarios shall be supported, i.e. Mobile Originating and Mobile Terminating call against Mobile, ISDN
and PSTN call party.

e Single and multiple numbering schemes shall be supported.

» Fallback to speech (TS 11 [14]) shall be supported from 3.1kHz Ext. PLMN multimedia bearer, i.e. if setup of
the multimedia call fails the call will be set up as a speech call.

e CSMultimediacall isaBearer Service, which utilises Synchronous Transparent Data service.
» Different bitrates as specified at 22.002 [21] shall be supported.
» Supplementary services apply to multimedia calls as for Synchronous Transparent Data service according to
22.004[5].
7.2.2 IP multimedia (IM) sessions

IP multimedia services are not the evolution of the circuit switched services but represent a new category of services,
mobile terminals, services capabilities, and user expectations. Any new multimedia service, which may have asimilar
name or functionality to a comparable standardised service, does not necessarily have to have the same look and feel
from the user's perspective of the standardised service. V oice communications (1P telephony) is one example of real-
time service that would be provided as an |P multimedia application.

The following basic requirements are be supported for |P multimedia [27]:
e [P multimedia session control shall be based on SIP[28].

» All session scenarios shall be supported, i.e. Mobile Originating and Mobile Terminating sessions against
Internet/Intranet, CS or IM Mobile, ISDN, PSTN call party.

e MSISDN and SIP URL numbering and addressing schemes shall be supported.

» |P multimedia applications shall as a principle, not be standardised, allowing service provider specific variations.

7.2.3 Multimedia Messaging Service (MMS)
The following basic requirements are be supported for MMS:
»  Store-and-forward multimedia messaging service with mobile and non-mobile users [25].

« MMSshall be capable of supporting integration of different types of messaging (e.g. fax, SMS, Multimedia,
voicemail, e-mail etc.) in a consistent manner.
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»  Streamed and batch delivery for both message download from the network to the terminal, and messages upload
from the terminal to the network.

7.2.4 Text Conversation
Global Text Telephony ( GTT ) is afeature that enables real-time text conversation [28].

* GTT enablesreal time, character by character, text conversation to be included in any conversational service,
Circuit Switched as well as |P based.

» Itispossibleto usethe text component in a session together with other media components, especially video
and voice.

* Interworking with existing text telephony in PSTN as well as emerging forms of standardised text conversation
in al networksis within the scope of this feature.

*  Thetext media component can beincluded initially in the session, or added at any stage during the session.

e Thetext component isintended for human input and reading, and therefore supports human capabilitiesin text
input speed. The character set support is suitable for the languages the users communicate in.

e GTT specifies limited interoperation with Multimedia Messaging Services including a possibility to divert to
messaging in case of call failure and sharing user interface equipment and external UE interfaces.

7.2.5 Packet Switched Streaming Service

The following basic requirements are to be supported for streaming :

»  The streaming service uses aclient / server model which is transparent to the PLMN. The client controls the
initiation and execution of the service.

e The streaming service [29] shall use existing standards (codecs and protocols[30]) where these are available.

*  The streaming service utilises the PS Domain with the QoS requirements as specified in TS 22.105 [1].

7.3 Service Management Requirements

3GPP specifications shall include standardised protocols enabling service management. It shall enable control, creation
and subscription of service capabilities and services, and the management of user profiles.

8 Service architecture

In order to provide standardisation of service capabilities a service architecture shown by Figure 2 is envisaged
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Figure 2: Service Architecture

A number of bearers shall be provided that can differ in flexibility and offer different capabilities. Bearers may be
characterised by parameters such as “throughput”, “ delay tolerance”, “maximum bit error rate”, “symmetry” etc. These
bearers enable information to be transferred appropriate to the provision of teleservices, and end user applications
generally, via subnetworks which typically provide different specified qualities of service.

The assignment and release of bearersis provided by the bearer control function. Provision should be made for several
bearers to be associated with acall and for bearers to be added to a call and/or to be released from a call following call
establishment. The bearers should be independent of radio environments, radio interface technology and fixed wire
transmission systems.

Adaptation/I nterworking functions are required in order to take account of the differences between the bearers used for
the provision of ateleservice/application in the fixed network and the bearers. Adaptation/Interworking functions are
required which take account of the discontinuous and/or asymmetrical nature of most teleservices/applications.

The service platform shall provide interfaces (to serving networks and home environments) appropriate to the support,
creation and control of supplementary services, teleservices and user applications. The service platform will also
provide interfaces enabling subscribers to control supplementary services, teleservices and user applications.

Supplementary service provision and control will be independent of radio operating environment, radio interface
technology and fixed wire transmission systems.

Asfar as possible, the service platformis required to enable new supplementary services, teleservices and/or end user
applications to be supported at minimum cost, with minimum disruption of service and within the shortest possible
time.

9 Quality of Service (Qo0S)

The Quality of Service (QoS) parameters should be identified together with appropriate parameter values which set
targets to be reached when designing 3GPP specifications, and which also will serve as guidelines for network design
and service provision.

The QoS for call set-up time, as an example, can be defined in terms of a mean value and as a percentage of cases
which should not exceed a certain time limit. Further information can be found in 3GPP TS 22.105[1].
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10 Emergency Calls

10.1  General requirements

It shall be possible to establish an emergency speech call. Emergency calls will be routed to the emergency servicesin
accordance with national regulations for where the subscriber islocated. This may be based upon one or more default
numbers stored in the ME. It shall be allowed to establish an emergency call without the need to dial a dedicated
number to avoid the mis-connection in roaming case, such as menu, by use of a 'red button'’, or alinkage to a car air bag
control. Emergency Calls shall be supported by the UE without a SIM/USIM being present. No other type than
Emergency calls shall be accepted without a SIM/USIM.

The Emergency serviceisrequired only if the UE supports voice.

Note: It will be left to the national authorities to decide whether the network should accept emergency calls
without the SIM/USIM.

It shall be possible to initiate emergency calls to different emergency call centers, depending on the type of emergency.
The following types of emergency calls shall be possible:

- Police

- Ambulance

- FireBrigade

- Marine Guard

- Mountain Rescue

- Spare, at least [three] different types

When a SIM/USIM is present, subscriber specific emergency call set-up MMI shall be provided. The Home
Environment operator shall specify preferred emergency call MMI(s) (e.g. 911 for US citizens or 110, 118 and 119 for
Japanese citizens). This shall be stored in the SIM/USIM and the ME shall read this and use any entry of these digitsto
set up an emergency call. It shall be possible to store more than one instance of this field.

Note: Release '98 and earlier SIM cards have the capability to store additional emergency call set-up MMI.
However in many cases this has not been used.

It shall be possible to tie any emergency call number, specified in the preferred emergency call MMI(s) above, to any
single emergency call type or to any combination of emergency types. The association between emergency numbers
and emergency call type shall be able to be programmed by the Home Environment operator into the SIM/USIM.

Example:
19 Police (Albania)
100 Police and Fire Brigade (Greek cities)

100 Ambulance and Fire Brigade (Belgium)

112 Police and Ambulance (Italy)

112 General emergency call, all categories (Sweden)
115 Fire Brigade (Italy)

114 Ambulance (Austria)

Note: if the UE does not recognise the emergency call MMI(s) (i.e. the dialled number is not stored in
SIM/USIM) but the serving network recognises the dialled number as an emergency call number used in
the country, anormal call set up takes place over the radio interface and after the serving network has
recoghised the emergency number the call is routed as an emergency call.
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When a SIM/USIM containing stored emergency numbersis present, only those numbers are identified as emergency
numbers, i.e. default emergency numbers stored in the ME are ignored.

The following emergency numbers shall be stored in the ME for use when no emergency numbers are stored in the
SIM: 000, 08, 112, 110, 911 and 999.

Note: Emergency numbers stored in the ME, for use when no emergency numbers are stored in the SIM, should
not overlap with existing service numbers used by any operator.

The user friendly MMI which specifies the type of emergency directly (e.g. menu) should be supported for use in any
(i.e. home or visited) PLMN to avoid the mis-connection in roaming case. This shall be allowed to both with and
without SIM/USIM being present.

The following emergency numbers shall be stored in the ME for use without SIM/USIM: 000, 08, 112, 110, 118, 119,
911 and 999.

10.2 Emergency calls when attached to a CS CN Domain

PLMNSs shall support an emergency call teleservice as defined in TS 22.003 [14] (TS12).

10.3  Emergency Calls when Attached to a Data Only Network

If an UE with voice capability attempts to make an emergency call while camping on a PLMN that does not support
voice serviceto the UE, anew PLMN selection shall immediately take place, and the UE shall select the first available
PLMN that supports emergency callsto the UE.

10.4 Emergency Calls when Attached to a IM CN subsystem

Emergency calls shall be supported when attached to a M CN subsystem as specified at chapter 10.1.

If UE is attached simultaneously to both CS domain and IM CN subsystem, the operator shall be able to specify, which
domainis used by default for emergency calls.

For further information see [27].

Note 1: It shall be possible to enable compliance with regional regulatory requirements related to emergency
cals.

Note2:  Other forms than speech for emergency services are for further study.

11 Numbering principles
The following network addressing schemes listed below shall be supported at the relevant domains:
- E.164,
- E.168,
- E.212,
- X121

- Internet (including e.g. IP address).
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11.1  Number portability

11.1.1 Requirements for CS CN domain

Some numbering schemes shall be fully independent of the supporting serving network and the home environment,
allowing users to transfer this number to another home environment. For further information see TS 22.066 [7].

An MSISDN shall be alocated to each new user at the start of a subscription. This number may be allocated from one
of several numbering domains. For example:

- home/ serving environment humbering scheme;

national numbering scheme;

regional humbering scheme;
- global numbering scheme.

A user shall be able to move subscription from one home environment to another without changing the MSISDN
provided that the new home environment offers service in the same geographic domain. It is envisaged that home
environment s will be able to allocate M SISDNs from each of these domains as required.

11.1.2 Requirements for PS CN domain

None identified.

11.1.3 Requirements for IM CN subsystem
Noneidentified.

Note: Portahility of E.164 numberswithin IM subsystem is envisaged and under further study.

11.2  Evolution path

Since 3GPP specifications aim to be aligned with IMT-2000, a primary goal in numbering is the provision of global
user numbering in line with steps taken by the ITU - SG2.

The numbering scheme and network implementation chosen shall alow for international/global evolution.

11.3 User / USIM ldentification

It isarequirement that the user can be uniquely identified by the home environment from which the service is being
obtained. Thisidentification may be unknown to the serving network on which the user is roaming.

Serving networks need to be able to communicate with, authenticate and commercially deal with the home environment
associated with any SIM/USIM being registered on their network. This shall require a SIM/USIM identity scheme
which uniquely identifies each SIM/USIM, and a mapping scheme which allows the USIM identity to be used asa
identifier with the "owning" home environment.

Serving networks also require to be able to route efficiently any communication to and from SIM/USIMs (or rather the
devices on which they are registered). An address scheme is therefore required for operators to access and map any
outgoing or incoming communication to SIM/USIMs and thus devices on their networks

It shall be possible for several numbers to be associated with a single subscription on asingle UICC.

11.4  Terminal Identification

It isarequirement that the terminal can be uniquely identified by the home environment and serving network. This
shall require aterminal identity scheme which uniquely identifies each terminal, see TS 22.016[12].
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11.5 Home Environment / Serving Network ldentification

Serving networks need to be able to communicate with, authenticate and commercially dea with the home environment
associated with any SIM/USIM being registered on their network. This shall require a SIM/USIM identity scheme
which uniquely identifies each SIM/USIM, and a mapping scheme which allows the SIM/USIM identity to be used asa
identifier with the "owning" home environment.

Home / serving environments need to route communication to the current location of the user. This shall require a
identity scheme which uniquely identifies the serving environment and shall be used for routing purposes.

11.6  Private numbering

A user may wish to use private numbers for the purposes of calling frequent numbers. Therefore there is a requirement
for the use, by the user, of Private Numbering Plans (PNPs). These schemes may belong to the user himself, to a home
environment or athird party.

11.7 Numbering schemes

11.7.1  Multiple numbering scheme

The standards shall support the possiblity of allowing the bearer service associated with an MT call to be implicitly
defined by the destination MSISDN, for example to use a different MSISDN to establish voice, fax or data. It will be
possible for multiple MSISDNSs to be associated with a single subscription.

11.7.2 Single numbering scheme

The standards shall support the possibility of allowing M T calls of different bearer types (eg voice, fax, data) to be
routed to asingle MSISDN. It is recognised that the implementation of this may depend on the availability of bearer
information associated with an incoming call from the adjoining transit network. In particular the standards will support
this possibility in the case of an adjoining ISDN transit network.

11.8 Optimal routing for CS CN domain

The implementation of the numbering scheme used shall allow for optimal routing; i.e. routing shall not take place
simply on the number dialled. See TS 22.079 [8] for some scenarios.

12 Human Factors and user procedures

The User Interface (MMI) from the end-user’s point of view should be as flexible as possible while still meeting the
general service requirements. In addition it should be capable of being updated so as to meet new services which are
till to be envisaged.

In genera the following principles should be encompassed:
- activation of services should be as simple as possible with minimum input expected from the user;
- feedback, to the user from the various services, should be meaningful;
- any error recovery procedures provided should be simple to understand and execute.

- input from the user and information to the user should be provided in alternative sel ectable modesin order to
match user capabilities, preferences and situation.

However, a detailed specification for the User Interface shall not be defined. In particular given the global nature of the
third generation systems, for different regions of the world, different criteriawill determine the implementation of the
User Interface. Also it isunlikely that there will be a single common handset which will meet all the service
reguirements and therefore a common User Interface would be impractical.
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Given the flexibility of the services, there should be a wide range of User Interface possibilities. These possibilities
include ssimple terminals with a single on/off button through to complex terminal's providing support to hearing/visually
impaired users.

Control of supplementary services (TS 22.004 [5]), may use MMI procedures specified in TS 22.030 [6] and existing
GSM-MMI related UE features (Annex A) may also be used. In particular the following features are highly desirable
for uniform UE implementation where appropriate:

e Mapping of numeric keysto European al phabetic keys to ensure compatible mnemonic dialing asdefined in TS
22.030[96],

e “+” key function to enable one key international access as defined in Annex A
e Structure of the MMI as described in TS 22.030 [6]

e Presentation of IMEI (International Mobile Equipment Identity) as defined in TS 22.030 [6]

13 UICC, USIM and Terminal

This clause defines the functional characteristics and requirements of the User Service Identity Module (USIM). The
USIM isan application residing on a UICC.

13.1 The USIM and User Profiles

13.1.1 The SIM/USIM

Every SIM/USIM shall have a unique identity and shall be associated with one and only one home environment.
It shall be possible for a home environment to uniquely identify a user by the SIM/USIM.

The SIM/USIM shall be used to provide security features.

For accessto services, provided by PS or CS CN domains, avalid SIM/USIM shall be required.

The SIM/USIM shall be able to support SIM Application Toolkit as specified in 3GPP TS 22.038 [3].

The SIM/USIM shall reside on a UICC, 3GPP specifications shall adopt both of the GSM SIM card physical formats.
Other formats may also be supported. SIM/USIM specific information shall be protected against unauthorised access or
alteration.

It shall be possible to update SIM/USIM specific information viathe air interface, in a secure manner.
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13.1.2 User Profiles

It shall be possible for a user to be associated with one or a number of user profiles, which the user can select and
activate on a per call basis. The user profile contains information which may be used to personalise services for the

user.

It shall be possible for one or more user profiles associated with the same user to be active simultaneously so that the
user may make or receive calls associated with different profiles simultaneously. Activation of profiles shall be donein
a secure manner, for example with the use of aPIN.

For terminating calls the correct profile shall be indicated by the user address used (e.g. MSISDN), each profile will
have at least one unique user address associated with it. For originating calls the user shall be able to choose from the
available profiles, the appropriate one for the call. A profileidentity will need to be associated with the call for
accounting and billing purposes. User profile identities need not be standardised but a standardised meansis required
for indicating that a particular profile is being used.

Simultaneous use of the same user profile on multiple terminals for the same type of service shall not be allowed.

User profiles associated with different home environments shall not share the same user address.
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13.1.3 UICC usage in 2G Terminals

It shall be possible to use the UICC in 2G terminals to provide access to GSM-networks supporting GERAN (including
networks based on earlier GSM specifications). In order to achieve that option, it shall be possible to store a module
containing 2G access functionalities on the UICC, which shall be accessed via the standard GSM-SIM-terminal
interface.

13.1.4 Multiple USIMs per UICC

The standard shall support more than one USIM per UICC even when those USIMs are associated with different home
environments. Only one of the USIMs or the SIM shall be active at a given time. While the UE isin idle mode, it shall
be possible for the user to select/reselect one USIM application amongst those available on the UICC. At switch on, the
Last Active USIM shall be automatically selected. The Last Active USIM shall be stored on the UICC. By default if
thereisno Last Active USIM defined in the UICC, the user shall be able to select the active USIM amongst those
available on the UICC.

The standard must not prevent the coexistence of USIM applications, each associated with different home environments
on the same UICC, so long as the security problems which arise from such a coexistence are solved.

13.2 The UICC

Access to services via GSM-and-3G-networks3GPP system with a single UICC shall be possible.

13.2.1 The UICC and Applications other than the USIM

It shall be possible for the UICC to host other applicationsin addition to the USIM, see figure 3. Service providers,
subscribers or users may need to establish additional data or processes on the UICC. Each application on an UICC shall
reside in its own domain (physical or logical). It shall be possible to manage each application on the card separately.
The security and operation of an application in any domain shall not be compromised by an application runningin a
different domain. Applications may need to use their own security mechanisms which are separate to those specified by
3GPP e.g. electronic commerce applications.

Examples of other UICC applications are: USIM, Phase 2+ SIM, off-line user applications like UPT, electronic
banking, credit service, etc.

Applications should be able to share some information such as a common address book.

It shall be possible to address applications, which reside on the UICC, viathe air interface.

|C-card
USIM Other appl. USIM

SP1v SP2v

Figure 3 Example of a Multifunction UICC

13.3  Terminals and Multiple UICCs

A single terminal may support the use of multiple UICC (e.g with applications like USIM, SIM and/or banking, credit
card,...). Only one UICC shall be active at atime to access a PLMN. In case the active UICC contains more than one
USIM or SIM, the requirements of 11.1.4 shall apply.
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If the UICC with the active USIM or SIM is removed from the mobile terminal during a call (except for emergency
cals), the call shall be terminated immediately.

14 Types of features of UEs

3GPP specifications should support a wide variety of user equipment, i.e. setting any limitations on terminals should be
avoided as much as possible. For example user equipment like hand-portable phones, personal digital assistants and
laptop computers can clearly be seen aslikely terminals.

In order not to limit the possible types of user equipment they are not standardised. The UE types could be categorised
by their service capabilities rather than by their physical characteristics. Typical examples are speech only UE,
narrowband data UE, wideband data UE, data and speech UE, etc..

In order to enhance functionality split and modularity inside the user equipment the interfaces of UE should be
identified. Interfaces like UICC-interface, PCM Cl A-interface and other PC-interfaces, including software interfaces,
should be covered by references to the applicable interface standards.

UEs have to be capable of supporting a wide variety of teleservices and applications provided in PLMN environment.
Limitations may exist on UESs capability to support all possible teleservices and information types (speech, narrowband
data, wideband data, video, etc.) and therefore functionality to indicate capabilities of a UE shall be specified.

The basic mandatory UE requirements are:

*  Support for GSM phase 2 and 2+ SIM cards, phase 1.5V SIM cards shall not be supported;
»  Home environment and serving network registration and deregistration;

» Location update;

» Originating or receiving a connection oriented or a connectionless service;

e Anunaterable equipment identification; IMEI, see TS 22.016 [12];

» Badicidentification of the terminal capabilities related to services such as; the support for software downloading,
application execution environment/interface, MEXE terminal class, supported bearer services.

e Terminals capable for emergency calls shall support emergency call without a SIM/USIM.

»  Support for the execution of algorithms required for encryption, for CS and PS services. Support for non encrypted
mode is required;

»  Support for the method of handling automatic calling repeat attempt restrictions as specified in TS 22.001 [4];

» Atleast one capability type shall be standardised for mobile terminals supporting the GERAN and UTRAN radio
interfaces.

* Under emergency situations, it may be desirable for the operator to prevent UE users from making access attempts
(including emergency call attempts) or responding to pages in specified areas of a network, see TS 22.011 [11];

»  Ciphering Indicator for terminals with a suitable display;

The ciphering indicator feature allows the ME to detect that ciphering is not switched on and to indicate this to the
user. The ciphering indicator feature may be disabled by the home network operator setting datain the SIM/USIM.
If thisfeatureis not disabled by the SIM, then whenever a connectionisin place, which is, or becomes
unenciphered, an indication shall be given to the user. Ciphering itself is unaffected by this feature, and the user can
choose how to proceed;

e Support for PLMN selection.
»  Support for handling of interactions between toolkits concerning the accessto UE MMI input/output capabilities;

Whenever an application (e.g. a SAT/MEXE/WAP application) requires the access to the UE MMI input/output
capabilities (e.g. display, keyboard,... ), the UE shall grant this access subject to the capabilities of the UE. This
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shall not cause the termination of any other applications (e.g. WAP browser or MEXE/SAT application) which were
previously using these UE resources. The UE shall give the user the ability to accept or reject the new application.
In the case that the application request is rejected, the access to the UE MMI input/output capabilitiesis returned to
the applications which were previously using these UE resources. If the user decides to continue with the new
application, then when this new application is terminated, the access to the UE MMI input/output capabilities shall
be returned to the UE to be re-allocated to applications (e.g. the preceding application which was interrupted).
Subject to the capabilities of the UE, the user shall have the ability to switch the MMI input/output capabilities
between applications.

Note: Rejecting a request to access the UE MM I input/output capabilities by an application does not
necessarily mean that it isterminated, but only that the access to the UE MM input/output capabilities
are not granted to this application. Handling of rejection (termination, put on hold,...) isthe responsibility
of the application.

Annex A describes a number of features which may optionally be supported by the ME.

15 Relationship between subscription and service
delivery

15.1  Subscription

A subscription describes the commercial relationship between the subscriber and the service provider.

Subscriber
| | | |

Subscription 1 Subscription 2 Subscription 3 |*** | Subscription n

PS CN Domain
Services

CSCN Domain Services
4 IM CN Subsystem Services

(&

Figure 43: Subscriber, subscription and servicesrelationship

A subscription to a network operator may provide the user with access to one or more domains. A Subscription shall
identify the set of services, within particular domains, to which the user has access (see figure 3); each subscription may
specify adifferent set of services. These services may be provided by the CS CN Domain and/or a PS CN Domain
and/or an IM CN subsystem. Subscriptions relate to services such as Basic Services (e.g. Teleservices, Bearer services),
GPRS services and IM-Services (I P-based multimedia services), which are typically provided by network operators,
and to value added services which typically are provided by network operators and/or other entities that provide
services to a subscriber

The subscription identifies:
- the services and related servicesinformation that are made available to the subscriber by the service provider ;

In addition a subscription to a network operator may identify:
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- the domains to which the user has been granted access by the network operator. In particular, the GPRS service
profile and information on the allowed QoS parameter ranges shall be contained in the subscription.

- the identity of the subscriber within these domains.
Note: The identity of a subscriber in the CS CN domain and PS CN domain (e.g. her IMSI) may potentially be
different to her identity in the IM CN subsystem

15.2  Other concepts associated with services

Provision of services:
An action to make a service available to a subscriber. The provision may be:

- generd: wherethe serviceis made availableto all subscribers (subject to compatibility restrictions
enforced) without prior arrangements being made with the service provider;

- pre-arranged: where the serviceis made available to an individual subscriber only after the necessary
arrangements have been made with the service provider.

Withdrawal:
An action taken by the service provider to remove an available service from a subscriber's access. The withdrawal may
be:

- generd: wherethe serviceisremoved from all subscribers provided with the service;

- gpecific.  wherethe serviceis removed on an individual basis from subscribers provided with the service.

NOTE: Accesstothe M subsystem requires IP connectivity provided, for example, through provision of the PS
CN domain.

15.3 Requirements concerning service delivery

In genera it isarequirement to allow the use of independent services simultaneoudly (i.e. Basic, GPRS, IP multimedia
and operator specific).

1. The network usage shall be based on the servicesidentified within the subscription, the terminal capabilities and,
where applicable, roaming agreements between operators.

2. The Home environment shall be able to decide on the service delivery in aroaming scenario. |.e. it shall control
how services are delivered in line with the subscription.

3. If anoffered or required service (e.g. voice) could be provided with different technol ogies within the serving
network, the decision on service delivery shall be based on preferencesidentified in the user profile and serving
network capabilities and conditions (e.g. load).

4. If the user profile does not alow an aternative service delivery method and the requested delivery method is not
available in the serving network the service shall not be provided to the subscriber. This applies also to data bearer
services with defined QoS parameters (or parameter ranges).

Examples:

e Aterminating voice cal for a subscriber with a dual/multi mode terminal (e.g.UTRAN/GERAN) could be
delivered in a hybrid network as IM service or CSvoice call (TS11). The delivery decision is based on the
preferences of service delivery within the user profile and the network conditions. If there is no preference
information of the Home environment available the decision is made only on the network conditions from the
serving network.

e A terminating data service (e.g. GPRS with QoS for real time audio) where the network cannot provide the QoS at
call setup. Both the originating and terminating application shall be informed about the possible QoS configuration
for that call. The further handling (setup continuation, termination) depends on the decisions of the applications.
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16 Charging principles

The cost of the call may cover the cost of sending, transporting, delivery and storage. The cost of call related signalling
may also be included. Provision shall be made for charging based on time, destination, location, volume, bandwidth and
quality. Charges may also be levied as aresult of the use of value added services.

It shall be possible for information relating to chargeabl e events to be made available to the home environment at short
notice. The requirements shall include;

- Immediately after a chargeable event is completed;
- Atregular intervals of time, volume or charge during a chargeable event.
Standardised mechanisms of transferring charging information are required to make these requirements possible.

It should be possible for multiple leg calls (e.g. forwarded, conference or roamed) to be charged to each party asif each
leg was separately initiated. However, in certain types of call, the originating party may wish/be obliged to pay for other
legs (e.g. SMS MO may also pay for the MT leg.).

Provision shall be made for the chargeabl e party to be changed during the life of the call. There shall be aflexible
billing mechanism which may include the use of stored value cards, credit cards or similar devices.

The chargeable party (normally the calling party) shall be provided with an indication of the chargesto belevied (e.g.
viathe called number automatically or the Advice of Charge supplementary service) for the duration of the call (even
though the user may change service environment) The user shall be able to make decisions about the acceptable level of
accumulated charge dynamically or through their service profile.

If auser isto be charged for accepting a call then their consent should be obtained. This may be done dynamically or
through their service profile.

17 Roaming

17.1  Assumptions

In order to roam, the following applies:
- Mobileterminal can connect to the radio access network.

- Authentication (charging/billing network) must occur in order to get access to services (except for emergency
cals).

- The services offered to a roaming subscriber may be restricted by the capabilities of the visited network, and the
roaming agreement between the visited and the home environment.

17.2  Principle

Long term evolution of the IM CN subsystem shall not be restricted by the short/mid term inter-domain roaming
reguirements.

17.3  Requirements
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Home Environment

Visited Networks

Figure 5: Roaming requiremetns

- The personalised services & capabilities available in a visited network are dependent upon the subscription options
in the home environment. This does not preclude the visited network offering additional services, or access to
content providers.

- Roaming from this release’'s home environment to CS (thisrelease or earlier) visited network is required

- Roaming from this release’'s home environment to IM CN subsystem visited network is required

- Roaming from this release's home environment to PS (this release or earlier) visited network is required

- Roaming from previous releases home environment (or earlier) to this release CS visited network is required
- Roaming from previous releases' home environment (or earlier) to this release PS visited network isrequired

- The support of accessto wired |P networks with a mobile terminal, using a variety of access technologies (e.g.
Bluetooth and Hiperlan) shall not be precluded in future rel eases.

Note: When an operator allows a subscriber to roam to different domains, the home environment needs to
provide subscription datato the visited network . The mapping between service data of the different
domainsis not standardised; it is determined by the home environement and may be influenced by
roaming agreements.

18 Handover Requirements

Any handover required to maintain an active service while a user is mobile within the coverage area of a given network,
shall be seamless from the user’s perspective. However handovers that occur between different radio environments may
result in a change of the quality of service experienced by the user.

It shall be possible for usersto be handed over between different networks subject to appropriate roaming/commercial
agreements.

For further information see TS 22.129 [9].

19 Network Selection

Network selection procedures are defined in TS 22.011 [11].
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Other procedures may be offered by the UE.

20 Security

Security matters are considered in TS 21.133 [15] and TS 33.120 [16].
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Annex A (normative):
Description of optional user equipment features

A.l Display of called number

This feature enables the caller to check before call setup whether the selected number is correct.

A.2 Indication of call progress signals

Indications shall be given such as tones, recorded messages or visual display based on signalling information returned
from the PLMN. On data calls, this information may be signalled to the DTE.

Call progressindicators are described in 3GPP TS 22.001 [4].

A.3 Country/PLMN indication

The country/PLMN indicator showsin which PLMN the UE is currently registered. Thisindicator is necessary so that
the user knows when "roaming" is taking place and that the choice of PLMN is correct. Both the country and PLMN
will beindicated. When more than one visited PLMN is available in a given area such information will be indicated.

The PLMN nameis either:
- Stored in the ME and associated with the MCC+MNC combination received on the broadcast channel;
- NITZ (see 22.042 [17]) (in which case it overrides the name stored in the UE);

- stored in the USIM and associated with the MCC+MNC combination, and optionally the LAI, received on the
broadcast channel (in which case it overrides the name stored in the UE and — if present —the NITZ name).

It shall be possible to store on the SIM/USIM at least 10 PLMN Identifications (MCC+MNC combination and
optionally the LAI) for which the sasme PLMN name shall be displayed.

The PLMN name stored in the USIM has the highest priority, followed by the PLMN name provided by NITZ. The
PLMN name stored in the ME has the lowest priority.
A4 Service Provider Name indication

The service provider nameis stored in the SIM/USIM in text and/or optionally graphic format. It shall be possible to
associate at least 10 PLMN Identifications (MCC+MNC combination and optionally the LAI) with the same SP Name.

When registered on the HPLMN, or one of the PLMN |dentifications used for Service Provider Name display:
(i) The SP Name shall be displayed,;

(ii) Display of the PLMN Name is optional (i.e. the Service Provider name shall be displayed either in parallel to the
PLMN Name or instead of the PLMN Name).

When registered on neither the HPLMN, nor one of the PLMN Identifications used for Service Provider Name display:
(i) The PLMN name shall be displayed;
(ii) Display of the SP Name is optional.

If the UE is unable to display the full name of the Service Provider the name is cut from the tail end. The storage of
Service Provider name and options, and choice of options, shall be under control of the network operator.
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A.5 Keypad

A physical means of entering numbers, generally, though not necessarily, in accordance with the layout shown in figure
Al

See also TS 22.030 [6] (Man-Machine Interface).

Additional keys may provide the means to control the UE (e.g. to initiate and terminate calls).

1 2 3

4 5 6

7 8 9

* 0 #
Figure A.1

A.6 Short message indication and acknowledgement

Thisfeature allows the delivery of short messages to a UE from a service centre. Such messages are submitted to the
service centre by atelecommunications network user who can aso request information of the status of the message by
further interrogation of the service centre. The service centre then transmits the message to an active UE user.

The UE must therefore provide an indication to the user that a message has been received from the service centre and
must also send an acknowledgement signal to the PLMN to show that thisindication has been activated. The PLMN
then returns this acknowledgement to the service centre.

The short message service teleservice is described in specification TS 22.003 [14].

A7 Short message overflow indication

Anindication shall be given to the user of the short message service when an incoming message cannot be received due
to insufficient available memory.

A.8 International access function

Provision is made for a direct, standard method of gaining international access. For this purpose the UE may have a key
whose primary or secondary function is marked "+". Thisis signalled over the air interface and would have the effect of
generating the international access code in the network. It may be used directly when setting up a call, or entered into
the memory for abbreviated dialling.

Thisfeature is of benefit since the international access code varies between CEPT countries, which might cause
confusion to auser, and prevent the effective use of abbreviated dialling when roaming internationally. Users may still
place international calls conventionally, using the appropriate international access code.

A.9 Service Indicator (SI)

Anindication is given to the user that there is adequate signal strength (as far as can be judged from the received signal)
to allow acall to be made.
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A.10 Dual Tone Multi Frequency (DTMF)

The UE shall be capable of initiating DTMF in accordance with specifications TS 22.003 [14]. Optionally, the UE may
provide a suppress function which allows the user to switch off the DTMF function.

A.11  On/Off switch

The UE may be provided with a means of switching its power supply on and off. Switch-off shall be "soft", so that on
activation, the UE compl etes the following housekeeping functions: termination of a current call, detach (where
applicable) and storing required datain the SIM/USIM before actually switching off. As far as possible, this procedure
should also apply on power failure (e.g. remote switch-off or low battery).

A.12  Sub-Address

This feature allows the mobile to append and/or receive a sub-address to a Directory Number, for use in call set-up, and
in those supplementary services that use a Directory Number.

A.13 Short Message Service Cell Broadcast

The Short Message Service Cell Broadcast enables the mobile equipment to receive short messages from a message
handling system.

The short message service cell broadcast teleservice is described in specification TS 22.003 [14]

A.14  Short Message Service Cell Broadcast DRX

This feature enables a mobile equipment to save on battery utilization, by alowing the mobile equipment to not listen
during the broadcast of messages the subscriber is not interested in.

A.15  Support of the extended Short message cell broadcast
channel

This feature allows a mobile equipment by supporting of the extended Short message cell broadcast channel to enhance
the capacity of the service. The support of the extended channel has low priority, i.e. the UE can interrupt the reading of
this channel if idle mode procedures have to be executed.

A.16  Network Identity and Timezone

The feature provides the means for serving PLMNSs to transfer current identity, universal time and the local timezone to
mobile equipments, and for the mobile equipments to store and use this information. This enhances roaming by
permitting accurate indication of PLMN identities that are either newer than the ME or have changed their name since
the ME was sold. Additionally time and timezone information can be utilized by MEs as desired.

The network name time and timezone information will normally be transferred from the network to the ME:
1) Upon registering on the network.
2) When the UE geographically relocates to a different Local Time Zone.
3) When the network changesits Local Time Zone, e.g. between summer and winter time.
4) When the network changes its identity.
5) At any time during a signalling connection with mobile equipment.

Further details of this feature are described in TS 22.042 [15].
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A.17 Network's indication of alerting in the UE

This feature provides the means for serving PLMNs to transfer to a UE an indication that may be used by the UE to
alert the user in a specific manner in the following cases:

- mobile terminating call
- network initiated USSD

- network initiated Mobile Originated (MO) connection, if the M E supports the "network initiated MO connection
" feature.

Eight different indications are defined, whether the mobile terminating traffic isacall or USSD or related to the
network initiated MO connection procedure. These indications are sent by the network and received by the UE:

- Three of these indications are used as levels, reflecting some kind of urgency: level O indicates that the UE shall
not alert the user for USSD and remain silent in the case of call, level 2 shall be considered by the UE as more
important than level 1 for the purpose of aerting the user.

- Thefive other indications are used as categories, identifying different types of terminating traffic. The UE shall
inform the user in a specific manner for each of these five categories. Nevertheless, the possible forms of the
aert (different ringing tones, displayed text, graphical symbols...) is still up to the mobile manufacturer (some
forms of alerts can be simultaneously used, e.g. ringing tones and text on the display).

The management of the feature by the UE requires for the handling of categoriesthat :

- the SIM/USIM stores for each category an informative text (maximum 25 characters per category) describing the
type of terminating traffic associated with the category. Thisinformation could be used by the UE when alerting
the user (display on the screen). It is necessary for the network operator to be able to change the meaning of each
category.

- The user has the ability to set up his’/her own association between the type of terminating traffic (identified by
each category) and the different types of alert provided by the UE. To help the user in this choice, the UE uses
the informative text associated with each category (as stored in the SIM/USIM). The UE should keep this
association when switched off.

Default settings should also be defined in the ME for the following cases:

- whenthe UE receives acall, USSD or arequest for a network initiated MO connection with no aerting
indication,

- when the UE receives a call, USSD or arequest for a network initiated MO connection with a category of
aerting not defined in the SIM/USIM.

These default settings should be separated per type of mobile terminated traffic received (call, USSD or request
for anetwork initiated MO connection).

A UE supporting the feature shall act according to the following pointsin case of mobile terminating traffic :

- when amobile terminating traffic is received without any indication (level or category), the ME shall act asif it
was hot supporting the feature, i.e. use a default aert (e.g. associated with this type of mobile terminating
traffic).

- if alevel isindicated, the UE shall use an alert enabling the user to differentiate between the three levels.
- if acategory isindicated, then :

- if the SIM/USIM used in the UE does not store any information on that feature, the UE shall ignore the
category received with any mobile terminating traffic and act asif it was not supporting the feature, i.e. use a
default aert (e.g. associated with this type of mobile terminating traffic).

- if the category is not defined in the SIM/USIM, the UE shall act asiif it was not supporting the feature, i.e.
use adefault alert (e.g. associated with this type of mobile terminating traffic).
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- if the category is defined in the SIM/USIM, the UE shall use the alert associated with this category. In
addition, it would be very useful for the user to be notified of the informative text associated with this
category (e.g on the display).

Some interactions between this feature and other services related to alerting are described below :

- thecall waiting service has priority on thisfeature, i.e. the call waiting tone will be played and not the alert
derived by thisfeature. If possible, two different indications should be given to the user (e.g. the call waiting
tone and atext on the display indicating call waiting, and in addition atext relative to the type of the new call
received).

- the presentation of the calling line identity takes priority on this feature, if it is not possible to display this
information and another information related to this feature.

- Incase of interaction between this feature and UE specific features to alert the user (e.g. whole silent mode), the
user should till be able to differentiate between the different levels or different types of terminating traffic, even
if the alert itself may be changed.

A.18 Network initiated Mobile Originated (MO) connection

The "Network Initiated Mobile Originated connection" feature allows the network to ask the mobile equipment to
establish a mobile originated connection. The serving PLMN provides the mobile equipment with the necessary
information which is used by the mobile equipment to establish the connection.

Currently only the network initiated maobile originated call feature is specified. It is mandatory for a UE supporting
CCBS and is used in the case of a CCBS recall.

A.19 Abbreviated dialling

The directory number or part of it is stored in the mobile equipment together with the abbreviated address. After
retrieval the directory number may appear on the display.

Abbreviated dialling numbers stored in the UE or SIM/USIM may contain wild characters.

If wild characters are used to indicate missing digits, each wild character shall be replaced for network access or
supplementary service operation, by asingle digit entered at the keypad. The completed directory number is transmitted
on the radio path.

A.20 Barring of Dialled Numbers

This feature provides a mechanism so that by the use of an electronic lock it is possible to place a bar on calling any
numbers belonging to a pre-programmed list of numbersin the SIM/USIM.

Barred Dialling Numbers stored in the /USIM may contain wild characters.

Under control of PIN2, "Barred Dialing Mode" may be enabled or disabled. The selected modeis stored in the
SIM/USIM.

Under PIN2 contral, it shall be possible to add, modify or delete a particular "Barred Dialling Number" (BDN) and to
allocate or modify its associated comparison method(s). This BDN may have the function of an abbreviated dialling
number / supplementary service control (ADN/SSC), overflow and/or sub-address.

When BDN isinactive, no special controls are specified, and the barred dialling numbers may be read (though not
modified or deleted, except under PIN2 control) asif they were normal abbreviated dialling numbers. Accessto
keyboard and normal abbreviated dialling numbers (including sub-address) is also permitted.

When Barring of Dialled Numbersis active:

- Considering a number dialled by the user, if it existsa BDN for which there is a successful comparison (see
below) between that BDN and the dialled number, then the ME shall prevent the call attempt to that number. If
thereis no BDN to fulfil those conditions, the call attempt is allowed by the ME.

3GPP



Release 5 36 3GPP TS 22.101 5.4.0 (2001-10)

With each BDN is associated one (or a combination of) comparison method(s) used between that BDN and the number
dialled by the user. At least three different comparison methods are possible:

- The comparison is made from the first digit of that BDN, from the first digit of the dialled number and for a
number of digits corresponding to the length of the BDN.

- The comparison is made from the first digit of that BDN, from any digit of the dialled number and for a number
of digits corresponding to the length of the BDN.

- The comparison is made backwards from the last digit of that BDN, from the last digit of the dialled number and
for anumber of digits corresponding to the length of the BDN.

- If aBDN stored in the SIM/USIM contains one or more wild charactersin any position, each wild character shall
be replaced by any single digit when the comparison between that BDN and the dialled number is performed.

- If aBDN contains a sub-address, and the same number without any sub-address or with that sub-addressis
dialled, the ME shall prevent the call attempt to that number.

- Numbers specified as "barred" may only be modified under PIN2 control.

- If the ME does not support barring of dialled numbers, the UE shall not allow the making or receiving calls.
However, this feature does not affect the ability to make emergency calls.

If "Fixed Number Dialing" and "Barring of Dialled Numbers' are simultaneoudly active, the dialled number shall be
checked against the two features before the ME allows the call attempt. In that case, a dialled number will only be
allowed by the ME if it isinthe FDN list and if the comparison between that number and any number from the BDN
list is not successful.

The UE may support other selective barrings, e.g. applying to individual services (e.g. telephony, data transmission) or
individual call types (e.g. long distance, international calls).

A.21  DTMF control digits separator

Provision has been made to enter DTMF digits with a telephone number, and upon the called party answering the UE
shall send the DTMF digits automatically to the network after a delay of 3 seconds (+ 20 %). The digits shall be sent
according to the procedures and timing specified in TSGSM-024.008 [13].

Thefirst occurrence of the "DTMF Control Digits Separator” shall be used by the ME to distinguish between the
addressing digits (i.e. the phone number) and the DTMF digits. Upon subsequent occurrences of the separator, the UE
shall pause again for 3 seconds (+ 20 %) before sending any further DTMF digits.

To enable the separator to be stored in the address field of an Abbreviated Dialling Number record in the SIM/USIM,
the separator shall be coded as defined in TS 31.102 [19]. The telephone number shall always precede the DTMF digits
when stored in the SIM/USIM.

The way in which the separator is entered and display in the UE, is|eft to the individual manufacturer's MMI.

M Es which do not support this feature and encounter this separator in an ADN record of the SIM/USIM will treat the
character as "corrupt data" and act accordingly.

A.22  Selection of directory number in messages

The Short Message (Point to Point MT or MO, or Cell Broadcast), Network Initiated USSD or Network Response to
Mobile Originated USSD message strings may be used to convey a Directory Number which the user may wish to call.
This can be indicated by enclosing the directory number in a pair of inverted commas (" ).

If the displayed message contains these characters enclosing a directory number, a call can be set up by user action.
Normal (unspecified) or International format (using + symbol) may be used.

The message may contain more than one directory number, in which caseit isfor the user to select the one required.
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A.23  Last Numbers Dialled (LND)

The Last "N" Numbers dialled may be stored in the SIM/USIM and/or the ME. "N" may take the value up to 10 in the
SIM/USIM. It may be any valuein the ME. The method of presentation of these to the user for setting up acall isthe
responsibility of the UE but if these numbers are stored in both the SIM/USIM and the UE, those from the SIM/USIM
shall take precedence.

A.24  Service Dialling Numbers

The Service Dialling Numbers feature allows for the storage of numbers related to services offered by the network
operator/service provider in the SIM/USIM (e.g. customer care). The user can use these tel ephone numbers to make
outgoing calls, but the access for updating of the numbers shall be under the control of the operator.

NOTE: No MMI isenvisaged to be specified for these numbers and it is left to mobile manufacturer
implementations.

A specific example of Service Dialling Numbersis the storage of mailbox dialling numbers on the SIM/USIM for
access to mailboxes associated with Voicemail, Fax, Electronic Mail and Other messages.

A.25 Fixed number dialling

This feature provides a mechanism so that by the use of an electronic lock it is possible to place a bar on calling any
numbers other than those pre-programmed in the SIM/USIM.

Under control of PIN 2, "Fixed Dialling Mode" may be enabled or disabled. The mode selected is stored in the
SIM/USIM.

Fixed Dialling Numbers (FDNs) are stored in the SIM/USIM in the Fixed Dialling Number field. FDN entries are
composed of a destination address/Supplementary Service Control. Destination addresses may have the format relevant
to the bearer services/teleservices defined in [21] and [14]. FDN entries may take the function of an Abbreviated
Dialling Number/Supplementary Service Control (ADN/SSC), Overflow and/or sub-address. Fixed Dialling Numbers
stored in the SIM/USIM may contain wild card characters.

The Fixed Dialling feature is optional, however when Fixed Dialling Mode is enabled, an ME supporting the feature
shall;

- Prevent the establishment of bearer services/teleservices to destination addresses which are not in FDN entries
on aper bearer service/teleservice basis. The list of bearer services/teleservices excluded from the FDN check
shall be stored in the SIM/USIM. Those bearer services/tel eservices are characterised by their service code as
described in [23]. For instance if the SMS teleservicesisindicated in thislist, SMS can be sent to any
destination. By default, the ME shall prevent the establishment of any bearer service/teleservice to destination
addresses which are not in FDN entries.

- Only allow modification, addition or deletion of Fixed Number Dialling entries under control of PIN2.

- Allow the establishment of bearer services/teleservice to destination addresses stored in FDN entries. For SMS,
the Service Center address and the end-destination address shall be checked.

- Support the reading and substitution of wildcardsin any position of an FDN entry, viathe ME MMI.

- Allow the user to replace each wildcard of an FDN entry by asingle digit, on a per call basis without using
PIN2. The digit replacing the wildcard may be used for network access or supplementary service operation.

- Only allow Supplementary Service (SS) Control (in Dedicated or Idle mode) if the SS control string is stored as
an FDN entry.

- Allow the extension of an FDN entry by adding digits to the Fixed Dialling number on a per call basis.
- Allow the emergency numbers (see Section 8.4) to be called, eveniif it is not an FDN entry.
- Allow normal accessto ADN fields (i.e. allow ADN entries to be modified, added or deleted) and the keyboard.

- Allow use of ADNSs subject to the FDN filter.
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When FDN is disabled, an ME supporting FDN shall;
- Allow FDN entriesto be read as though they were normal ADN entries.
- Only allow modification, addition or deletion of Fixed Number Dialling entries under control of PIN2.
- Allow normal accessto ADN fields and the keyboard.

If the ME does not support FDN, the UE shall not allow the making or receiving of calls when Fixed Dialing is
enabled. However, emergency calls (112 and other user defined emergency numbers) shall still be possible.

NOTE: Wildcards are stored on the SIM/USIM. The wildcard coding isgiven in TS 31.102 [19].

A.26 Message Waiting Indication

A short message may be used to provide and indication to the user about the status and number of types of messages
waiting on systems connected to the PLMN. The ME shall present this indication as an icon on the screen, or other
MMI indication, and store the indication status on the SIM/USIM to allow the status to be retained through power
off/on, SIM/USIM movement between UES etc..

The ME shall be able to accept and acknowledge these message waiting status short messages irrespective of the
memory available in the SIM/USIM.
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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version 3.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

Y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification;
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1 Scope

This Technical Specification (TS) describes the Service Principles for PLMNSs specified by 3GPP.

3GPP specifications provide integrated personal communications services. The system will support different
applications ranging from narrow-band to wide-band communications capability with integrated personal and terminal
mobility to meet the user and service requirements of the 21% century.

3GPP specifications allow the realisation of a new generation of mobile communications technology for aworld in
which personal communications services should allow person-to-person calling, independent of location, the terminal
used, the means of transmission (wired or wireless) and the choice of technology. Personal communication services
should be based on a combination of fixed and wireless'mobile services to form a seamless end-to-end service for the
user.

3GPP specifications should be in compliance with the following objectives:

to provide a single integrated system in which the user can access services in an easy to use and uniform way in all
environments,

to allow differentiation between service offerings of various serving networks and home environments;

to provide a wide range of telecommunications services including those provided by fixed networks and requiring
user bit rates of up to 2 Mbits/s as well as services special to mobile communications. These services should be
supported in residential, public and office environments and in areas of diverse population densities. These
services are provided with a quality comparable with that provided by fixed networks such as |SDN;

to provide services via hand held, portable, vehicular mounted, movable and fixed terminals (including those which
normally operate connected to fixed networks), in all environments (in different service environments —
residential, private domestic and different radio environments) provided that the terminal has the necessary
capabilities;

to provide support of roaming users by enabling users to access services provided by their home environment in the
same way even when roaming.

to provide audio, data, video and particularly multimedia services;
to provide for the flexible introduction of telecommunication services,

to provide within the residential environment the capability to enable a pedestrian user to access all services
normally provided by fixed networks;

to provide within the office environment the capability to enable a pedestrian user to access all services normally
provided by PBXsand LANS;

to provide a substitute for fixed networksin areas of diverse population densities, under conditions approved by the
appropriate national or regional regulatory authority.

to provide support for interfaces which allow the use of terminals normally connected to fixed networks.

2 References

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

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

3GPP
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2.1 Normative References

[1] 3GPP TS 22.105 “Services and Service Capabilities’

[2] 3GPP TS 22.121: “Virtual Home Environment (VHE), Stage 1”

[3] 3GPP TS 22.038: “SIM application toolkit, stage 1"

[4] 3GPP TS 22.001: “ Principles of Circuit telecommunication services supported by a Public Land
Mobile Network (PLMN)”.

[5] 3GPP TS 22.004: General on supplementary services’

(6] 3GPP TS 22.030: “Man-Machine Interface (MMI) of the User Equipment (UE)”

[7] 3GPP TS 22.066: “Support of Mobile Number Portability (MNP); Service description; Stage 1"

[8] 3GPP TS 22.079: “ Support of Optimal Routing; Stage 1”

[9] 3GPP TS 22.129: “Handover Requirements between UTRANTS and GERANSM or other Radio
Systems’

[10] 3GPP TS 33.102; “Security Architecture”

[171] 3GPP TS 22.011: “Service Accessibility”

[12] 3GPP TS 22.016: “International mobile Station Equipment Identities (IMEI)”

[13] 24.008: “ Mobile Radio Interface Layer 3 Specification”

[14] 3GPP TS 22.003: “Circuit Teleservices supported by a Public Land Mobile Network (PLMN)”

[15] 3GPP TS 21.133: “Security Threats and Requirements”

[16] 3GPP TS 33.120: “ Security Principles’

[17] 3GPP TS 22.042: “Network Identity and Time Zone, Service Description, Stage 1”

[18] TSGSM-042.009: “Bigital-celular-telecommunications-system-(Phase 2+); Security Aspects’

[19] 3GPP TS 31.102: “USIM Application Characteristics’

[20] 3GPP TS 22.121: “Architectural Requirements for Release 99”

[21] 3GPP TS 22.002: “Circuit Bearer Services (BS) supported by a Public Land Mobile Network
(PLMN)”

[22] 3GPP TS 22.060: “General Packet Radio Service (GPRS)”

[23] 3GPP TS 29.002: “Mobile Application Part (MAP) specification ”

[24] TR 23.972: “Circuit Switched Multimedia Telephony”.

[25] 3GPP TS 22.140: “Multimedia messaging service; Stage 1”.

[26] 3GPP TS 22.226: “Global Text Telephony, Stage 1.”

[27] 3GPP TS 26.233: "Packet Switched Streaming Service (PSS) ; General Description”

[28] 3GPP TS 26.234: "Packet Switched Streaming Service (PSS) ; Protocols and Codecs'
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3 Definitions, symbols and abbreviations

3.2 Definitions

For the purposes of this TS, the following definitions apply:

Authentication: aproperty by which the correct identity of an entity or party is established with a required assurance.
The party being authenticated could be a user, subscriber, home environment or serving network.

Bearer: abearer capability of defined capacity, delay and bit error rate, etc.
Bearer capability: atransmission function which the user equipment reguests to the network.
Confidentiality: the avoidance of disclosure of information without the permission of its owner.

Home Environment: the home environment is responsible for enabling a user to obtain servicesin a consistent manner
regardless of the user’ s location or terminal used (within the limitations of the serving network and current terminal).

IC Card: acard holding an Integrated Circuit containing subscriber, end user, authentication and/or application data for
one or more applications.

Integrity: (inthe context of security) is the avoidance of unauthorised modification of information.
M obility: the ability for the user to communicate whilst moving independent of location.

M ultimedia service: Multimedia services are services that handle several types of media such asaudio and video in a
synchronised way from the user’s point of view. A multimedia service may involve multiple parties, multiple
connections, and the addition or deletion of resources and users within a single communication session.

Number: A string of decimal digits that uniquely indicates the public network termination point. The number contains
the information necessary to route the call to this termination point.

A number can be in aformat determined nationally or in an international format. The international format is known as
the International Public Telecommunication Number which includes the country code and subsequent digits, but not the
international prefix.

Number portability: where the provision of directory numbersisindependent of home environment and/or serving
network.

One Stop Billing: one bill for al chargesincurred using PLMN services.

Quality of Service: the collective effect of service performances, which determine the degree of satisfaction of a user
of aservice. It is characterised by the combined aspects of performance factors applicable to all services, such as:

service operability performance;

service accessibility performance;

service retention performance;

service integrity performance;

and other factors specific to each service.
Roaming: the ability for a user to function in a serving network.
Security: the ability to prevent fraud as well as the protection of information availability, integrity and confidentiality.
Service: is set of functions offered to a user by an organisation.

Service Control: isthe ability of the user, home environment or serving environment to determine what a particular
service does, for a specific invocation of that service, within the limitations of that service.

Serving Network: the serving network provides the user with access to the services of home environment.

3GPP
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Subscriber: the responsibility for payment of charges incurred by one or more users may be undertaken by another
entity designated as a subscriber. This division between use of and payment for services has no impact on
standardisation.

Supplementary service: isa service which modifies or supplements a basic telecommunication service. Consequently,
it cannot be offered to a customer as a standalone service. It must be offered together with or in association with abasic
telecommunication service. The same supplementary service may be common to a number of telecommunication
services.

Teleservice: isatype of telecommunication service that provides the complete capability, including terminal equipment
functions, for communication between users according to standardised protocols and transmission capabilities
established by agreement between operators.

User: isalogical, identifiable entity which uses services.

User Profile: isthe set of information necessary to provide a user with a consistent, personalised service environment,
irrespective of the user’s location or the terminal used (within the limitations of the terminal and the serving network).

User Equipment: is acombination of mobile equipment (ME) and SIM/USIM.

USIM: User Service Identity Moduleis an application residing on the IC-Card used for accessing services with
appropriate security.

Virtual Home Environment: the virtual home environment is a system concept for personalised service portability
between serving networks and between terminals.

3.2 Abbreviations

For the purposes of this TS, the following abbreviations apply:

BER Bit Error Rate

CN Core Network

DTMF Dual Tone Multiple Frequency

ETSI European Telecommunications Standards Institute
FDD Frequency Division Duplex

GSM Globa System for Mobile Communications
IMT-2000 International M obile Telecommunications 2000
IN Intelligent Network

ISDN Integrated Services Digital Network

ITU International Telecommunication Union

LAN Local Area Network

ME Mobile Equipment

MMI Man Machine Interface

MO Mobile Origination

MT Mobile Termination

Oo&M Operations and Maintenance

PBX Private Branch eX change

PC Personal Computer

PCMCIA Personal Computer Memory Card International Association
PIN Personal Identity Number

PNP Private Numbering Plan

POTS Plain Old Telephony Service

QoS Quiality of Service

SIM Subscriber Identity Module

SMS Short Message Service

TDD Time Division Duplex

uicc TSIC Cad

UE User Equipment

UsIM User Service ldentity Module

UMTS Universal Mobile Telecommunications System
VHE Virtual Home Environment
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4 General

4.1 Aims of 3GPP specifications

It shall be capable of delivering audio, text, video and graphics direct to people and provide them with access to the next
generation of information based services. It moves mobile and personal communications forward from existing systems,
delivering massmarket low-cost digital telecommunication services.

Theaims are:

to enable users to access a wide range of telecommunications services, including many that are today undefined as
well as multi-media and high datarates.

to facilitate the provision of a high quality of service (particularly speech quality) similar to that provided by fixed
networks,

to facilitate the provision of small, easy to use, low cost terminals with long talk time and long standby operation;

to provide an efficient means of using network resources (particularly radio spectrum).

4.2 Standardisation of Service Capabilities

Existing systems have largely standardised the complete sets of teleservices, applications and supplementary services
which they provide. As a consequence, substantial re-engineering is often required to enable new servicesto be
provided and the market for servicesislargely determined by operators and standardisation. This makesit more
difficult for operators to differentiate their services.

3GPP shall therefore standardise service capabilities and not the services themselves. Service capabilities consist of
bearers defined by QoS parameters and the mechanisms needed to realise services. These mechanisms include the
functionality provided by various network elements, the communication between them and the storage of associated
data. This 3GPP TS provides a conceptual description of a service architecture and architecture requirements which aim
to provide service capabilities. It is intended that these standardised capabilities should provide a defined platform
which will enable the support of speech, video, multi-media, messaging, data, other teleservices, user applications and
supplementary services and enable the market for services to be determined by users and home environments.

4.3 Efficient Use of Network Resources

Service capabilities shall take account of the discontinuous and asymmetric nature of most teleservices and user
applications in order to make efficient use of network resources (particularly radio resources).

Service capabilities shall be provided in awide range of radio operating environments (where aradio environment is
characterised in terms of propagation environment, mobile equipment rel ative speeds and traffic characteristics — see
[2]). Although 3GPP aims to minimise the number of radio interfaces and to maximise commonality between them, it
may utilise several radio interfaces, each optimised for different environments. Each radio interface might provide
differing service capabilities. 3GPP specifications include UTRAN radio interface supporting two modes (TDD and
FDD)and GERAN radio interface.

3GPP specifications shall provide a mechanism which will enable a piece of user equipment (UE) to adapt to different
radio interfaces as necessary and to determine the service capabilities available. The specifications shall also provide a
mechanism which will enable a UE to select radio interfaces capable of providing appropriate service capabilities.

4.4 Compatibility with Global Standards

3GPP specifications aim to be compatible with IMT-2000 and to provide global terminal mobility (roaming), enabling
the user to take hig’her terminal to different regions of the world and to be provided with services. It is probable that
different regions of the world will adopt different radio interface technologies. IMT-2000, as a global standard, should
therefore enable aIMT-2000 terminal to determine the radio interface technology and the radio interface standard used
in aregion. Global terminal roaming also requires the global standardisation of service capabilities. Asfar as possible

3GPP



Release 4 12 3GPP TS 22.101 4.5.0 (2001-10)

the method of indication of the radio interface standard and avail able service capabilities shall be aligned with IMT-
2000.

3GPP specifications shall enable users to access the services provided by their home environment in the same way via
any serving network provided the necessary service capabilities are available in the serving network.

The 3GPP specifications will be available for the partner organisations to adopt as their regional standards. For example
in Europe, ETSI may adopt them as standards for both GSM and UMTS.

4.5 Virtual Home Environment

The 3GPP specifications aim to provide the user with a comprehensive set of services and features, which have the
“same look and feel” wherever they are used. For further information see 3GPP 22.121 [2]. Especially the VHE shall
provide for:

ageneric set of services/ features and access capabilities, if the required service capabilities are availablein the
visited network;

the means for serving network, home environments and user to re-use existing system capabilities to define their
own specific features / services,

user personalisation of features/ services,

apersonalised service set being used via all access and transport networks, subject to physical limitations;
the ability for the user to have access to personalised services from any suitable UE;

regional or network based variations, enhancements to the basic services;

future evolution of 3GPP specification itself.

4.6 Functionality of Serving Network and Home Environment

The following functionality shall be the responsibility of the home environment:
User Authentication.
SIM/USIM Issue.
Billing.
User Profile/VVHE Management.

The following functionality shall be the responsibility of the serving network:
Radio or other means of access.
Transport and signalling.

The following functionality may be the responsibility of either the serving network, the home environment or an
appropriate combination of both

Service Control.
QoS negotiation.
Mobility management, including roaming.

Automatic establishment of roaming agreements.
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4.7 PLMN Architecture

The network islogically divided into aradio access network and a core network, connected via an open interface. From
afunctional point of view the core network is divided into a Packet Switched Domain, and a Circuit Switched Domain.

CS CN domain supports bearer independent transport. There is no difference in service offering or UE functionality due
to different transport.

For further information see 3GPP TS 23.121 [20].

5 Evolution

5.1 Support of 2G services

The 3GPP specifications shall be capable of supporting existing 2G servicesin a manner which is transparent to the
users of these services.

3GPP specifications shall provide some mechanisms which permit 2G users to roam easily onto 3G networks and
access at least aminimum set of services. See Figure 4 for clarification.

3GPP specifications shall provide some mechanisms which permit 3G users to roam easily onto 2G systems and access
at least aminimum set of services.

52 Provision and evolution of services

Since a phased approach has been adopted, the same general service principles shall apply to each phase. Support of
services from an end user perspective is understood to be an important driver for established mobile usersto stay with
their existing operator while taking the new servicesinto use. It is therefore important to enable operators to offer
continued support of legacy servicesin future releases. Previous release services shall as a principle also be supported in
the following releases.

Networks shall be capable of providing a specified core set of capabilities.

The core set of capabilities should permit home environment to offer arange of distinctive services including those
which cannot be implemented on systems based on previous rel ease specifications.

It shall be possible for the home environment to develop services with full roaming capability.
Theradio interface should not unnecessarily restrict the development of new services (within physical limitations).

The standard shall provide a mechanism, which allows aterminal to be easily upgraded so that it can access new
services, which are within the physical limitations of the terminal.

6 Principles for new service capabilities

6.1 General

3GPP specifications shall enable the user of asingle terminal to establish and maintain several connections
simultaneoudly. It shall efficiently cater for applications which have variable requirements relating to specific QoS
parameters (e.g. throughput) whilst meeting other QoS targets. It shall also cater for applications which are able to take
adapt to arange of variationsin QoS.

6.2 Multimedia

3GPP specifications shall support development of multimedia services and provide the necessary capabilities.
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Multimedia services combine two or more media components (e.g. voice, audio, data, video, pictures) within one call.
A multimedia service may involve several parties and connections (different parties may provide different media
components) and therefore flexibility is required in order to add and del ete both resources and parties.

Multimedia services are typically classified as interactive or distribution services.
Interactive services are typically subdivided into conversational, messaging and retrieval services:

Conversational services are real time (no store and forward), usually bi-directional where low end to end delays (< 100
ms) and a high degree of synchronisation between media components (implying low delay variation) are required.
Video telephony and video conferencing are typical conversational services.”

M essaging services offer user to user communication via store and forward units (mailbox or message handling
devices). Messaging services might typically provide combined voice and text, audio and high-resolution images.

Retrieval services enable a user to retrieve information stored in one or many information centres. The start at which an
information sequence is sent by an information centre to the user is under control of the user. Each information centre
accessed may provide a different media component, e.g. high resolution images, audio and general archival information.

Distribution services are typically subdivided into those providing user presentation control and those without user
presentation control.

Distribution services without user control are broadcast services where information is supplied by a central source and
where the user can access the flow of information without any ability to control the start or order of presentation e.g.
television or audio broadcast services.

Distribution services with user control are broadcast services where information is broadcast as a repetitive sequence
and the ability to access sequence numbering allocated to frames of information enables the user (or the user’ s terminal)
to control the start and order of presentation of information.

6.2.1 Circuit Switched (CS) multimedia calls
The following basic requirements are be supported for CS multimedia [24]:
e CSmultimediashall be based on a 3GPP specific subset of H.324M.

» All call scenarios shall be supported, i.e. Mobile Originating and Mobile Terminating call against Mabile,
ISDN and PSTN call party.

»  Single and multiple numbering schemes shall be supported.

»  Fallback to speech (TS 11 [14]) shall be supported from 3.1kHz Ext. PLMN multimedia bearer, i.e. if setup of
the multimedia call failsthe call will be set up as a speech call.

 CSMultimediacall isaBearer Service, which utilises Synchronous Transparent Data service.
» Different bitrates as specified at 22.002 [21] shall be supported.

e Supplementary services apply to multimedia calls as for Synchronous Transparent Data service according to
22.004[5].

6.2.2 Multimedia Messaging Service (MMS)
The following basic requirements are be supported for MMS:
e Store-and-forward multimedia messaging service with mobile and non-mobile users [25].

« MMSshall be capable of supporting integration of different types of messaging (e.g. fax, SMS, Multimedia,
voicemail, e-mail etc.) in a consistent manner.

e Streamed (download only) and batch delivery of messages.
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6.2.3 Text Conversation

Global Text Telephony ( GTT ) is afeature that enables real-time text conversation [28].

GTT enables real time, character by character, text conversation to be included in any conversational service,
Circuit Switched as well as | P based.

* Itispossibleto usethe text component in a session together with other media components, especially video
and voice.

» Interworking with existing text telephony in PSTN as well as emerging forms of standardised text conversation
in al networks is within the scope of this feature.

*  Thetext media component can beincluded initially in the session, or added at any stage during the session.

*  Thetext component isintended for human input and reading, and therefore supports human capabilitiesin text
input speed. The character set support is suitable for the languages the users communicate in.

e GTT specifies limited interoperation with Multimedia Messaging Services including a possibility to divert to
messaging in case of call failure and sharing user interface equipment and external UE interfaces.
6.2.4 Packet Switched Streaming Service
The following basic requirements are to be supported for streaming :

»  The streaming service uses aclient / server model which is transparent to the PLMN. The client controls the
initiation and execution of the service.

»  The streaming service [27] shall use existing standards (codecs and protocols[28]) where these are available.

e The streaming service utilises the PS Domain with the QoS requirements as specified in TS 22.105 [1].

6.3 Service Management Requirements

3GPP specifications shall include standardised protocols enabling service management. It shall enable control, creation
and subscription of service capabilities and services, and the management of user profiles.

7 Service architecture

‘ In order to provide standardisation of service capabilities a service architecture shown by Figure 12 is envisaged
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MMI .
Suppl. Service Teleservice/
Application
UiM ‘
Service Platform
Mobility Call Bearer
Man. Control Control

Wired Subnetwork

Wireless Subnetwork

Figure 12: Service Architecture

A number of bearers shall be provided that can differ in flexibility and offer different capabilities. Bearers may be
characterised by parameters such as “throughput”, “delay tolerance”, “maximum bit error rate”, “symmetry” etc. These
bearers enable information to be transferred appropriate to the provision of teleservices, and end user applications
generally, via subnetworks which typically provide different specified qualities of service.

The assignment and release of bearersis provided by the bearer control function. Provision should be made for several
bearers to be associated with acall and for bearers to be added to a call and/or to be released from a call following call
establishment. The bearers should be independent of radio environments, radio interface technology and fixed wire
transmission systems.

Adaptation/I nterworking functions are required in order to take account of the differences between the bearers used for
the provision of ateleservice/application in the fixed network and the bearers. Adaptation/Interworking functions are
required which take account of the discontinuous and/or asymmetrical nature of most teleservices/applications.

The service platform shall provide interfaces (to serving networks and home environments) appropriate to the support,
creation and control of supplementary services, teleservices and user applications. The service platform will also
provide interfaces enabling subscribers to control supplementary services, teleservices and user applications.

Supplementary service provision and control will be independent of radio operating environment, radio interface
technology and fixed wire transmission systems.

Asfar as possible, the service platformis required to enable new supplementary services, teleservices and/or end user
applications to be supported at minimum cost, with minimum disruption of service and within the shortest possible
time.

8 Quality of Service (Qo0S)

The Quality of Service (QoS) parameters should be identified together with appropriate parameter values which set
targets to be reached when designing 3GPP specifications, and which also will serve as guidelines for network design
and service provision.

The QoS for call set-up time, as an example, can be defined in terms of a mean value and as a percentage of cases
which should not exceed a certain time limit. Further information can be found in 3GPP TS 22.105[1].
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9 Emergency Calls

9.1 General requirements

It shall be possible to establish an emergency speech call. Emergency calls will be routed to the emergency servicesin
accordance with national regulations for where the subscriber islocated. This may be based upon one or more default
numbers stored in the ME. It shall be allowed to establish an emergency call without the need to dial a dedicated
number to avoid the mis-connection in roaming case, such as menu, by use of a ‘red button’, or alinkage to a car air bag
control. Emergency Calls shall be supported by the UE without a SIM/USIM being present. No other type than
Emergency calls shall be accepted without a SIM/USIM.

The Emergency call teleservice isrequired only if the UE supports tel ephony.

Note: It will be left to the national authorities to decide whether the network should accept emergency calls
without the SIM/USIM.

It shall be possible to initiate emergency calls to different emergency call centers, depending on the type of emergency.
The following types of emergency calls shall be possible:

- Police

- Ambulance

- FireBrigade

- Marine Guard

- Mountain Rescue

- Spare, at least [three] different types

When a SIM/USIM is present, subscriber specific emergency call set-up MMI shall be provided. The Home
Environment operator shall specify preferred emergency call MMI(s) (e.g. 911 for US citizens or 110, 118 and 119 for
Japanese citizens). This shall be stored in the SIM/USIM and the ME shall read this and use any entry of these digitsto
set up an emergency call. It shall be possible to store more than one instance of this field.

Note: Release ‘98 and earlier SIM cards have the capability to store additional emergency call set-up MMI.
However in many cases this has not been used.

It shall be possible to tie any emergency call number, specified in the preferred emergency call MMI(s) above, to any
single emergency call type or to any combination of emergency types. The association between emergency numbers
and emergency call type shall be able to be programmed by the Home Environment operator into the SIM/USIM.

Example:
Police (Albania)
Police and Fire Brigade (Greek cities)
Ambulance and Fire Brigade (Belgium)
Police and Ambulance (Italy)
General emergency call, all categories (Sweden)
Fire Brigade (Italy)
Ambulance (Austria)

Note: if the UE does not recognise the emergency call MMI(s) (i.e. the dialled number is not stored in
SIM/USIM) but the serving network recognises the dialled number as an emergency call number used in
the country, anormal call set up takes place over the radio interface and after the serving network has
recognised the emergency number the call is routed as an emergency call.
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When a SIM/USIM containing stored emergency numbersis present, only those numbers are identified as emergency
numbers, i.e. default emergency numbers stored in the ME are ignored.

The following emergency numbers shall be stored in the ME for use when no emergency numbers are stored in the
SIM: 000, 08, 112, 110, 911 and 999.

Note: Emergency numbers stored in the ME, for use when no emergency numbers are stored in the SIM, should
not overlap with existing service numbers used by any operator.

The user friendly MMI which specifies the type of emergency directly (e.g. menu) should be supported for use in any
(i.e. home or visited) PLMN to avoid the mis-connection in roaming case. This shall be allowed to both with and
without SIM/USIM being present.

The following emergency numbers shall be stored in the ME for use without SIM/USIM: 000, 08, 112, 110, 118, 119,
911 and 999.

9.2 Emergency calls when attached to a CS CN Domain

PLMNSs shall support an emergency call teleservice as defined in 3GPP TS 22.003 [14] (TS12).

9.3 Emergency Calls when Attached to a Data Only Network

If an UE with voice capability attempts to make an emergency call while camping on a PLMN that does not support
voice serviceto the UE, anew PLMN selection shall immediately take place, and the UE shall select the first available
PLMN that supports emergency callsto the UE.

10 Numbering principles

The following network addressing schemes listed below shall be supported at the relevant domains:
E.164,
E.168,
E.212,
X.121,

Internet (including e.g. IP address).

10.1  Number portability

10.1.1 Requirements for CS CN domain

Some numbering schemes shall be fully independent of the supporting serving network and the home environment,
allowing users to transfer this number to another home environment. For further information see 3GPP TS 22.066 [7].

An MSISDN shall be alocated to each new user at the start of a subscription. This number may be allocated from one
of several numbering domains. For example:

home / serving environment numbering scheme;
national numbering scheme;
regional humbering scheme;

global numbering scheme.
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A user shall be able to move subscription from one home environment to another without changing the MSISDN
provided that the new home environment offers service in the same geographic domain. It is envisaged that home
environment s will be able to allocate M SISDNs from each of these domains as required.

10.1.2 Requirements for PS CN domain

None identified.

10.2  Evolution path

Since 3GPP specifications aim to be aligned with IMT-2000, a primary goal in numbering is the provision of global
user numbering in line with steps taken by the ITU — SG2.

The numbering scheme and network implementation chosen shall alow for international/global evolution.

10.3 User / USIM ldentification

It isareguirement that the user can be uniquely identified by the home environment from which the service is being
obtained. Thisidentification may be unknown to the serving network on which the user is roaming.

Serving networks need to be able to communicate with, authenticate and commercially deal with the home environment
associated with any SIM/USIM being registered on their network. This shall require a SIM/USIM identity scheme
which uniquely identifies each SIM/USIM, and a mapping scheme which allows the USIM identity to be used asa
identifier with the “owning” home environment.

Serving networks also require to be able to route efficiently any communication to and from SIM/USIMs (or rather the
devices on which they are registered). An address scheme is therefore required for operators to access and map any
outgoing or incoming communication to SIM/USIMs and thus devices on their networks

It shall be possible for several numbersto be associated with a single subscription on asingle UICC.

10.4  Terminal Identification

It isareguirement that the terminal can be uniquely identified by the home environment and serving network. This
shall require aterminal identity scheme which uniquely identifies each terminal, see 3GPP TS 22.016[12].

10.5 Home Environment / Serving Network Identification

Serving networks need to be able to communicate with, authenticate and commercially deal with the home environment
associated with any SIM/USIM being registered on their network. This shall require a SIM/USIM identity scheme
which uniquely identifies each SIM/USIM, and a mapping scheme which allows the SIM/USIM identity to be used asa
identifier with the “owning” home environment.

Home / serving environments need to route communication to the current location of the user. This shall require a
identity scheme which uniquely identifies the serving environment and shall be used for routing purposes.

10.6  Private numbering

A user may wish to use private numbers for the purposes of calling frequent numbers. Therefore there is a requirement
for the use, by the user, of Private Numbering Plans (PNPs). These schemes may belong to the user himself, to a home
environment or athird party.
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10.7  Numbering schemes

10.7.1  Multiple numbering scheme

The standards shall support the possiblity of allowing the bearer service associated with an MT call to be implicitly
defined by the destination MSISDN, for example to use a different MSISDN to establish voice, fax or data. It will be
possible for multiple MSISDNSs to be associated with a single subscription.

10.7.2  Single numbering scheme

The standards shall support the possibility of allowing M T calls of different bearer types (eg voice, fax, data) to be
routed to asingle MSISDN. It is recognised that the implementation of this may depend on the availability of bearer
information associated with an incoming call from the adjoining transit network. In particular the standards will support
this possibility in the case of an adjoining ISDN transit network.

10.8  Optimal routing for CS CN domain

The implementation of the numbering scheme used shall allow for optimal routing; i.e. routing shall not take place
simply on the number dialled. See 3GPP TS 22.079 [8] for some scenarios.

11 Human Factors and user procedures

The User Interface (MMI) from the end-user’s point of view should be as flexible as possible while still meeting the
general service requirements. In addition it should be capable of being updated so as to meet new services which are
still to be envisaged.

In genera the following principles should be encompassed:
activation of services should be as simple as possible with minimum input expected from the user;
feedback, to the user from the various services, should be meaningful;
any error recovery procedures provided should be simple to understand and execute.

input from the user and information to the user should be provided in alternative selectable modesin order to
match user capabilities, preferences and situation.

However, a detailed specification for the User Interface shall not be defined. In particular given the global nature of the
third generation systems, for different regions of the world, different criteriawill determine the implementation of the
User Interface. Also it isunlikely that there will be a single common handset which will meet all the service
reguirements and therefore a common User Interface would be impractical.

Given the flexibility of the services, there should be a wide range of User Interface possibilities. These possibilities
include ssimple terminals with a single on/off button through to complex terminal s providing support to hearing/visually
impaired users.

Control of supplementary services (3GPP TS 22.004 [5]), may use MMI procedures specified in 3GPP TS 22.030 [6]
and existing GSM-MM I related UE features (Annex A) may also be used. In particular the following features are
highly desirable for uniform UE implementation where appropriate:

»  Mapping of numeric keysto European al phabetic keys to ensure compatible mnemonic dialing as defined in 3GPP
TS22.030[6],

e “+4” key function to enable one key international access as defined in Annex A
e Structure of the MMI as described in 3GPP TS 22.030 [6]

*  Presentation of IMEI (International Mobile Equipment Identity) as defined in 3GPP TS 22.030 [6]
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12 UICC, USIM and Terminal

This clause defines the functional characteristics and requirements of the User Service Identity Module (USIM). The
USIM isan application residing on a UICC.

12.1  The USIM and User Profiles

12.1.1 The SIM/USIM

Every SIM/USIM shall have a unique identity and shall be associated with one and only one home environment.
It shall be possible for a home environment to uniquely identify a user by the SIM/USIM.

The SIM/USIM shall be used to provide security features.

For accessto services, provided by PS or CS CN domains, avalid SIM/USIM shall be required.

The SIM/USIM shall be able to support SIM Application Toolkit as specified in 3GPP TS 22.038 [3].

The SIM/USIM shall reside on a UICC, 3GPP specifications shall adopt both of the GSM SIM card physical formats.
Other formats may also be supported. SIM/USIM specific information shall be protected against unauthorised access or
alteration.

It shall be possible to update SIM/USIM specific information viathe air interface, in a secure manner.
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12.1.2 User Profiles

It shall be possible for a user to be associated with one or a number of user profiles, which the user can select and
activate on a per call basis. The user profile contains information which may be used to personalise services for the

user.

It shall be possible for one or more user profiles associated with the same user to be active simultaneously so that the
user may make or receive calls associated with different profiles simultaneously. Activation of profiles shall be donein
a secure manner, for example with the use of aPIN.

For terminating calls the correct profile shall be indicated by the user address used (e.g. MSISDN), each profile will
have at least one unique user address associated with it. For originating calls the user shall be able to choose from the
available profiles, the appropriate one for the call. A profileidentity will need to be associated with the call for
accounting and billing purposes. User profile identities need not be standardised but a standardised meansis required
for indicating that a particular profile is being used.

Simultaneous use of the same user profile on multiple terminals for the same type of service shall not be allowed.

User profiles associated with different home environments shall not share the same user address.

3GPP



Release 4 23 3GPP TS 22.101 4.5.0 (2001-10)

12.1.3 UICC usage in 2G Terminals

It shall be possible to use the UICC in 2G terminals to provide access to GSM-networks supporting GERAN (including
networks based on earlier GSM specifications). In order to achieve that option, it shall be possible to store a module
containing 2G access functionalities on the UICC, which shall be accessed via the standard GSM-SIM-terminal
interface.

12.1.4 Multiple USIMs per UICC

The standard shall support more than one USIM per UICC even when those USIMs are associated with different home
environments. Only one of the USIMs or the SIM shall be active at a given time. While the UE isin idle mode, it shall
be possible for the user to select/reselect one USIM application amongst those available on the UICC. At switch on, the
Last Active USIM shall be automatically selected. The Last Active USIM shall be stored on the UICC. By default if
thereisno Last Active USIM defined in the UICC, the user shall be able to select the active USIM amongst those
available on the UICC.

The standard must not prevent the coexistence of USIM applications, each associated with different home environments
on the same UICC, so long as the security problems which arise from such a coexistence are solved.

12.2  The UICC

Access to services via GSM-and-3G-networks 3GPP system with a single UICC shall be possible.

12.2.1 The UICC and Applications other than the USIM

It shall be possible for the UICC to host other applicationsin addition to the USIM, see figure 3. Service providers,
subscribers or users may need to establish additional data or processes on the UICC. Each application on an UICC shall
reside in its own domain (physical or logical). It shall be possible to manage each application on the card separately.
The security and operation of an application in any domain shall not be compromised by an application runningin a
different domain. Applications may need to use their own security mechanisms which are separate to those specified by
3GPP e.g. electronic commerce applications.

Examples of other UICC applications are: USIM, Phase 2+ SIM, off-line user applications like UPT, electronic
banking, credit service, etc.

Applications should be able to share some information such as a common address book.

It shall be possible to address applications, which reside on the UICC, viathe air interface.

|C-card
USIM Other appl. USIM

SP1v SP2v

Figure 23 Example of a Multifunction UICC

12.3  Terminals and Multiple UICCs

A single terminal may support the use of multiple UICC (e.g with applications like USIM, SIM and/or banking, credit
card,...). Only one UICC shall be active at atime to accessa PLMN. In case the active UICC contains more than one
USIM or SIM, the requirements of 11.1.4 shall apply.
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If the UICC with the active USIM or SIM is removed from the mobile terminal during a call (except for emergency
cals), the call shall be terminated immediately.

13 Types of features of Ues

3GPP specifications should support a wide variety of user equipment, i.e. setting any limitations on terminals should be
avoided as much as possible. For example user equipment like hand-portable phones, personal digital assistants and
laptop computers can clearly be seen aslikely terminals.

In order not to limit the possible types of user equipment they are not standardised. The UE types could be categorised
by their service capabilities rather than by their physical characteristics. Typical examples are speech only UE,
narrowband data UE, wideband data UE, data and speech UE, etc..

In order to enhance functionality split and modularity inside the user equipment the interfaces of UE should be
identified. Interfaces like UICC-interface, PCM Cl A-interface and other PC-interfaces, including software interfaces,
should be covered by references to the applicable interface standards.

Ues have to be capabl e of supporting a wide variety of teleservices and applications provided in PLMN environment.
Limitations may exist on Ues capability to support al possible teleservices and information types (speech, narrowband
data, wideband data, video, etc.) and therefore functionality to indicate capabilities of a UE shall be specified.

The basic mandatory UE requirements are:

e Support for GSM phase 2 and 2+ SIM cards, phase 1 5V SIM cards shall not be supported;
»  Home environment and serving network registration and deregistration;

» Location update;

» Originating or receiving a connection oriented or a connectionless service;

* Anunalterable equipment identification; IMEI, see 3GPP TS 22.016 [12];

» Badicidentification of the terminal capabilities related to services such as; the support for software downloading,
application execution environment/interface, MexE terminal class, supported bearer services.

e Terminals capable for emergency calls shall support emergency call without a SIM/USIM.

»  Support for the execution of algorithms required for encryption, for CS and PS services. Support for non encrypted
mode is required;

»  Support for the method of handling automatic calling repeat attempt restrictions as specified in 3GPP TS 22.001
[4];

» Atleast one capability type shall be standardised for mobile terminals supporting the GERAN and UTRAN radio
interfaces.

» Under emergency situations, it may be desirable for the operator to prevent UE users from making access attempts
(including emergency call attempts) or responding to pages in specified areas of a network, see 3GPP TS 22.011
[11];

»  Ciphering Indicator for terminals with a suitable display;

The ciphering indicator feature allows the ME to detect that ciphering is not switched on and to indicate this to the
user. The ciphering indicator feature may be disabled by the home network operator setting datain the SIM/USIM.
If thisfeatureis not disabled by the SIM, then whenever a connection isin place, which is, or becomes
unenciphered, an indication shall be given to the user. Ciphering itself is unaffected by this feature, and the user can
choose how to proceed;

e Support for PLMN selection.

»  Support for handling of interactions between toolkits concerning the accessto UE MMI input/output capabilities;
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Whenever an application (e.g. a SAT/MEXE/WAP application) requires the access to the UE MMI input/output
capabilities (e.g. display, keyboard,... ), the UE shall grant this access subject to the capabilities of the UE. This
shall not cause the termination of any other applications (e.g. WAP browser or MEXE/SAT application) which were
previously using these UE resources. The UE shall give the user the ability to accept or reject the new application.
In the case that the application request is rejected, the access to the UE MMI input/output capabilitiesis returned to
the applications which were previously using these UE resources. If the user decides to continue with the new
application, then when this new application is terminated, the access to the UE MMI input/output capabilities shall
be returned to the UE to be re-allocated to applications (e.g. the preceding application which was interrupted).
Subject to the capabilities of the UE, the user shall have the ability to switch the MMI input/output capabilities
between applications.

Note: Rejecting a request to access the UE MM I input/output capabilities by an application does not
necessarily mean that it isterminated, but only that the access to the UE MMI input/output capabilities
are not granted to this application. Handling of rejection (termination, put on hold,...) isthe responsibility
of the application.

Annex A describes a number of features, which may optionally be supported by the ME.

14 Charging principles

The cost of the call may cover the cost of sending, transporting, delivery and storage. The cost of call related signalling
may also be included. Provision shall be made for charging based on time, destination, location, volume, bandwidth and
quality. Charges may also be levied as aresult of the use of value added services.

It shall be possible for information relating to chargeable events to be made available to the home environment at short
notice. The requirements shall include;

Immediately after a chargeable event is compl eted;
At regular intervals of time, volume or charge during a chargeable event.
Standardised mechanisms of transferring charging information are required to make these requirements possible.

It should be possible for multiple leg calls (e.g. forwarded, conference or roamed) to be charged to each party asif each
leg was separately initiated. However, in certain types of call, the originating party may wish/be obliged to pay for other
legs (e.g. SMS MO may also pay for the MT leg.).

Provision shall be made for the chargeable party to be changed during the life of the call. There shall be aflexible
billing mechanism which may include the use of stored value cards, credit cards or similar devices.

The chargeable party (normally the calling party) shall be provided with an indication of the chargesto be levied (e.g.
viathe called number automatically or the Advice of Charge supplementary service) for the duration of the call (even
though the user may change service environment) The user shall be able to make decisions about the acceptable level of
accumulated charge dynamically or through their service profile.

If auser isto be charged for accepting a call then their consent should be obtained. This may be done dynamically or
through their service profile.
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15 Handover Requirements

Any handover required to maintain an active service while a user is mobile within the coverage area of a given network,
shall be seamless from the user’s perspective. However handovers that occur between different radio environments may
result in a change of the quality of service experienced by the user.

It shall be possible for users to be handed over between different networks subject to appropriate roaming/commercial
agreements.

For further information see 3GPP TS 22.129 [9].

16 Network Selection

Network selection procedures are defined in 3GPP TS 22.011 [11].

Other procedures may be offered by the UE.

17 Security

Security matters are considered in 3GPP TS 21.133 [15] and 3GPP TS 33.120 [16].
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Annex A (normative):
Description of optional user equipment features

A.l Display of called number

This feature enables the caller to check before call setup whether the selected number is correct.

A.2 Indication of call progress signals

Indications shall be given such as tones, recorded messages or visual display based on signalling information returned
from the PLMN. On data calls, this information may be signalled to the DTE.

Call progress indicators are described in 3GPP 3GPP TS 22.001 [4].

A.3 Country/PLMN indication

The country/PLMN indicator showsin which PLMN the UE is currently registered. Thisindicator is necessary so that
the user knows when “roaming” istaking place and that the choice of PLMN is correct. Both the country and PLMN
will beindicated. When more than one visited PLMN is available in a given area such information will be indicated.

The PLMN nameis either:
- stored in the ME and associated with the MCC+MNC combination received on the broadcast channel;
- NITZ (see 22.042 [17]) (in which case it overrides the name stored in the UE);

It shall be possible to store on the SIM/USIM at least 10 PLMN I dentifications (M CC+MNC combination and
optionally the LAI) for which the same PLMN name shall be displayed.

The PLMN name stored in the USIM has the highest priority, followed by the PLMN name provided by NITZ. The
PLMN name stored in the ME has the lowest priority.
A.4 Service Provider Name indication

The service provider nameis stored in the SIM/USIM in text. It shall be possible to associate at least 10 PLMN
| dentifications (M CC+MNC combination) with the same SP Name.

When registered on the HPLMN, or one of the PLMN Identifications used for Service Provider Name display:
(i) The SP Name shall be displayed,;

(i) Display of the PLMN Name is optional (i.e. the Service Provider name shall be displayed either in parallel to the
PLMN Name or instead of the PLMN Name).

When registered on neither the HPLMN, nor one of the PLMN Identifications used for Service Provider Name display:
(i) The PLMN name shall be displayed;
(i) Display of the SP Name is optional.

If the UE is unable to display the full name of the Service Provider the name is cut from the tail end. The storage of
Service Provider name and options, and choice of options, shall be under control of the network operator.

A.5 Keypad

A physical means of entering numbers, generally, though not necessarily, in accordance with the layout shown in figure
Al
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See also 3GPP TS 22.030 [6] (Man-Machine Interface).

Additional keys may provide the means to control the UE (e.g. to initiate and terminate calls).

1 2 3

4 5 6

7 8 9

* 0 #
Figure A.1

A.6 Short message indication and acknowledgement

This feature allows the delivery of short messages to a UE from a service centre. Such messages are submitted to the
service centre by a telecommunications network user who can also request information of the status of the message by
further interrogation of the service centre. The service centre then transmits the message to an active UE user.

The UE must therefore provide an indication to the user that a message has been received from the service centre and
must also send an acknowledgement signal to the PLMN to show that thisindication has been activated. The PLMN
then returns this acknowledgement to the service centre.

The short message service teleservice is described in specification 3GPP TS 22.003 [14].

A7 Short message overflow indication

Anindication shall be given to the user of the short message service when an incoming message cannot be received due
to insufficient available memory.

A.8 International access function

Provision is made for a direct, standard method of gaining international access. For this purpose the UE may have a key
whose primary or secondary function is marked “+”. Thisis signalled over the air interface and would have the effect of
generating the international access code in the network. It may be used directly when setting up a call, or entered into
the memory for abbreviated dialling.

Thisfeature is of benefit since the international access code varies between CEPT countries, which might cause

confusion to auser, and prevent the effective use of abbreviated dialling when roaming internationally. Users may still
place international calls conventionally, using the appropriate international access code.

A.9 Service Indicator (SI)

Anindication is given to the user that there is adequate signal strength (as far as can be judged from the received signal)
to allow acall to be made.

A.10 Dual Tone Multi Frequency (DTMF)

The UE shall be capable of initiating DTMF in accordance with specifications 3GPP TS 22.003 [14]. Optionally, the
UE may provide a suppress function which allows the user to switch off the DTMF function.
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A.11  On/Off switch

The UE may be provided with a means of switching its power supply on and off. Switch-off shall be “soft”, so that on
activation, the UE compl etes the following housekeeping functions: termination of a current call, detach (where
applicable) and storing required datain the SIM/USIM before actually switching off. As far as possible, this procedure
should also apply on power failure (e.g. remote switch-off or low battery).

A.12  Sub-Address

This feature allows the mobile to append and/or receive a sub-address to a Directory Number, for use in call set-up, and
in those supplementary services that use a Directory Number.

A.13 Short Message Service Cell Broadcast

The Short Message Service Cell Broadcast enables the mobile equipment to receive short messages from a message
handling system.

The short message service cell broadcast teleservice is described in specification 3GPP TS 22.003 [14]

A.14  Short Message Service Cell Broadcast DRX

This feature enables a mobile equipment to save on battery utilization, by alowing the mobile equipment to not listen
during the broadcast of messages the subscriber is not interested in.

A.15 Support of the extended Short message cell broadcast
channel

This feature allows a mobile equipment by supporting of the extended Short message cell broadcast channel to enhance
the capacity of the service. The support of the extended channel has low priority, i.e. the UE can interrupt the reading of
this channel if idle mode procedures have to be executed.

A.16  Network Identity and Timezone

The feature provides the means for serving PLMNSs to transfer current identity, universal time and the local timezone to
mobile equipments, and for the mobile equipments to store and use this information. This enhances roaming by
permitting accurate indication of PLMN identities that are either newer than the ME or have changed their name since
the ME was sold. Additionally time and timezone information can be utilized by Mes as desired.

The network name time and timezone information will normally be transferred from the network to the ME:
1) Upon registering on the network.
2) When the UE geographically relocates to a different Local Time Zone.
3) When the network changesits Local Time Zone, e.g. between summer and winter time.
4) When the network changes its identity.
5) At any time during a signalling connection with mobile equipment.

Further details of this feature are described in 3GPP TS 22.042 [15].
A.17 Network’s indication of alerting in the UE

Thisfeature provides the means for serving PLMNs to transfer to a UE an indication that may be used by the UE to
alert the user in a specific manner in the following cases:
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mobile terminating call
network initiated USSD

network initiated Mobile Originated (MO) connection, if the ME supports the “network initiated MO connection
“ feature.

Eight different indications are defined, whether the mobile terminating traffic isacall or USSD or related to the
network initiated MO connection procedure. These indications are sent by the network and received by the UE:

Three of these indications are used as levels, reflecting some kind of urgency: level 0 indicates that the UE shall
not alert the user for USSD and remain silent in the case of call, level 2 shall be considered by the UE as more
important than level 1 for the purpose of aerting the user.

The five other indications are used as categories, identifying different types of terminating traffic. The UE shall
inform the user in a specific manner for each of these five categories. Neverthel ess, the possible forms of the
aert (different ringing tones, displayed text, graphical symbols...) isstill up to the mobile manufacturer (some
forms of alerts can be simultaneously used, e.g. ringing tones and text on the display).

The management of the feature by the UE requires for the handling of categoriesthat :

The SIM/USIM stores for each category an informative text (maximum 25 characters per category) describing
the type of terminating traffic associated with the category. This information could be used by the UE when
alerting the user (display on the screen). It is necessary for the network operator to be able to change the meaning
of each category.

The user has the ability to set up his’/her own association between the type of terminating traffic (identified by
each category) and the different types of alert provided by the UE. To help the user in this choice, the UE uses
the informative text associated with each category (as stored in the SIM/USIM). The UE should keep this
association when switched off.

Default settings should also be defined in the ME for the following cases:

- when the UE receives a call, USSD or areguest for a network initiated MO connection with no aerting
indication,

- when the UE receives acall, USSD or arequest for a network initiated MO connection with a category of
aerting not defined in the SIM/USIM.

These default settings should be separated per type of mobile terminated traffic received (call, USSD or request
for anetwork initiated MO connection).

A UE supporting the feature shall act according to the following pointsin case of mobile terminating traffic :

when a mobile terminating traffic is received without any indication (level or category), the ME shall act asif it
was hot supporting the feature, i.e. use a default aert (e.g. associated with thistype of mobile terminating
traffic).

if alevel isindicated, the UE shall use an alert enabling the user to differentiate between the three levels.
if a category isindicated, then :

- if the SIM/USIM used in the UE does not store any information on that feature, the UE shall ignore the
category received with any maobile terminating traffic and act asif it was not supporting the feature, i.e. use a
default alert (e.g. associated with this type of mobile terminating traffic).

- if the category is not defined in the SIM/USIM, the UE shall act asiif it was not supporting the feature, i.e.
use adefault alert (e.g. associated with this type of mobile terminating traffic).

- if the category is defined in the SIM/USIM, the UE shall use the alert associated with this category. In
addition, it would be very useful for the user to be notified of the informative text associated with this
category (e.g on the display).

Some interactions between this feature and other services related to alerting are described below :
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- thecall waiting service has priority on this feature, i.e. the call waiting tone will be played and not the alert
derived by thisfeature. If possible, two different indications should be given to the user (e.g. the call waiting
tone and atext on the display indicating call waiting, and in addition atext relative to the type of the new call
received).

- the presentation of the calling line identity takes priority on this feature, if it is not possible to display this
information and another information related to this feature.

- Incase of interaction between this feature and UE specific features to alert the user (e.g. whole silent mode), the
user should till be able to differentiate between the different levels or different types of terminating traffic, even
if the aert itself may be changed.

A.18 Network initiated Mobile Originated (MO) connection

The “Network Initiated Mobile Originated connection” feature allows the network to ask the mobile equipment to
establish a mobile originated connection. The serving PLMN provides the mobile equipment with the necessary
information which is used by the mobile equipment to establish the connection.

Currently only the network initiated mobile originated call feature is specified. It is mandatory for a UE supporting
CCBS and is used in the case of a CCBS recall.

A.19 Abbreviated dialling

The directory number or part of it is stored in the mobile equipment together with the abbreviated address. After
retrieval the directory number may appear on the display.

Abbreviated dialling numbers stored in the UE or SIM/USIM may contain wild characters.

If wild characters are used to indicate missing digits, each wild character shall be replaced for network access or
supplementary service operation, by a single digit entered at the keypad. The completed directory number is transmitted
on the radio path.

A.20 Barring of Dialled Numbers

This feature provides a mechanism so that by the use of an electronic lock it is possible to place a bar on calling any
numbers belonging to a pre-programmed list of numbersin the SIM/USIM.

Barred Dialling Numbers stored in the /USIM may contain wild characters.

Under control of PIN2, “Barred Dialling Mode” may be enabled or disabled. The selected mode is stored in the
SIM/USIM.

Under PIN2 contral, it shall be possible to add, modify or delete a particular “Barred Dialling Number” (BDN) and to
allocate or modify its associated comparison method(s). This BDN may have the function of an abbreviated dialling
number / supplementary service control (AND/SSC), overflow and/or sub-address.

When BDN isinactive, no special controls are specified, and the barred dialling numbers may be read (though not
modified or deleted, except under PIN2 control) asif they were normal abbreviated dialling numbers. Accessto
keyboard and normal abbreviated dialling numbers (including sub-address) is also permitted.

When Barring of Dialled Numbersis active:

- Considering a number dialled by the user, if it existsa BDN for which there is a successful comparison (see
below) between that BDN and the dialled number, then the ME shall prevent the call attempt to that number. If
thereis no BDN to fulfil those conditions, the call attempt is allowed by the ME.

With each BDN is associated one (or a combination of) comparison method(s) used between that BDN and the number
dialled by the user. At least three different comparison methods are possible:

- The comparison is made from the first digit of that BDN, from the first digit of the dialled number and for a
number of digits corresponding to the length of the BDN.
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- The comparison is made from the first digit of that BDN, from any digit of the dialled number and for a number
of digits corresponding to the length of the BDN.

- The comparison is made backwards from the last digit of that BDN, from the last digit of the dialled number and
for anumber of digits corresponding to the length of the BDN.

- |f aBDN stored in the SIM/USIM contains one or more wild charactersin any position, each wild character shall
be replaced by any single digit when the comparison between that BDN and the dialled number is performed.

- If aBDN contains a sub-address, and the same number without any sub-address or with that sub-addressis
dialled, the ME shall prevent the call attempt to that number.

- Numbers specified as “barred” may only be modified under PIN2 control.

- If the ME does not support barring of dialled numbers, the UE shall not allow the making or receiving calls.
However, this feature does not affect the ability to make emergency calls.

If “Fixed Number Dialling” and “Barring of Dialled Numbers’ are simultaneously active, the dialled number shall be
checked against the two features before the ME allows the call attempt. In that case, a dialled number will only be
allowed by the ME if it isinthe FDN list and if the comparison between that number and any number from the BDN
list is not successful.

The UE may support other selective barrings, e.g. applying to individual services (e.g. telephony, data transmission) or
individual call types (e.g. long distance, international calls).

A.21  DTMF control digits separator

Provision has been made to enter DTMF digits with a telephone number, and upon the called party answering the UE
shall send the DTMF digits automatically to the network after a delay of 3 seconds (+ 20 %). The digits shall be sent
according to the procedures and timing specified in TSGSM 024.008 [13].

Thefirst occurrence of the “DTMF Control Digits Separator” shall be used by the ME to distinguish between the
addressing digits (i.e. the phone number) and the DTMF digits. Upon subsequent occurrences of the separator, the UE
shall pause again for 3 seconds (+ 20 %) before sending any further DTMF digits.

To enable the separator to be stored in the address field of an Abbreviated Dialling Number record in the SIM/USIM,
the separator shall be coded as defined in 3GPP TS 31.102 [19]. The telephone number shall aways precede the DTMF
digits when stored in the SIM/USIM.

The way in which the separator is entered and display in the UE, isleft to the individual manufacturer’s MMI.

Mes which do not support this feature and encounter this separator in an AND record of the SIM/USIM will treat the
character as “corrupt data” and act accordingly.

A.22  Selection of directory number in messages

The Short Message (Point to Point MT or MO, or Cell Broadcast), Network Initiated USSD or Network Response to
Mobile Originated USSD message strings may be used to convey a Directory Number which the user may wish to call.
This can be indicated by enclosing the directory number in a pair of inverted commas (* “).

If the displayed message contains these characters enclosing a directory number, a call can be set up by user action.
Normal (unspecified) or International format (using + symbol) may be used.

The message may contain more than one directory number, in which caseit isfor the user to select the one required.

A.23  Last Numbers Dialled (LND)

The Last “N” Numbers dialled may be stored in the SIM/USIM and/or the ME. “N” may take the value up to 10 in the
SIM/USIM. It may be any valuein the ME. The method of presentation of these to the user for setting up acall isthe
responsibility of the UE but if these numbers are stored in both the SIM/USIM and the UE, those from the SIM/USIM
shall take precedence.
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A.24  Service Dialling Numbers

The Service Dialling Numbers feature allows for the storage of numbers related to services offered by the network
operator/service provider in the SIM/USIM (e.g. customer care). The user can use these telephone numbers to make
outgoing calls, but the access for updating of the numbers shall be under the control of the operator.

NOTE: No MMI isenvisaged to be specified for these numbers and it is left to mobile manufacturer
implementations.

A specific example of Service Dialling Numbersis the storage of mailbox dialling numbers on the SIM/USIM for
access to mailboxes associated with Voicemail, Fax, Electronic Mail and Other messages.

A.25 Fixed number dialling

This feature provides a mechanism so that by the use of an electronic lock it is possible to place a bar on calling any
numbers other than those pre-programmed in the SIM/USIM.

Under control of PIN 2, “Fixed Dialling Mode” may be enabled or disabled. The mode selected is stored in the
SIM/USIM.

Fixed Dialling Numbers (FDNSs) are stored in the SIM/USIM in the Fixed Dialling Number field. FDN entries are
composed of a destination address/Supplementary Service Control. Destination addresses may have the format relevant
to the bearer services/teleservices defined in [21] and [14]. FDN entries may take the function of an Abbreviated
Dialling Number/Supplementary Service Control (AND/SSC), Overflow and/or sub-address. Fixed Dialling Numbers
stored in the SIM/USIM may contain wild card characters.

The Fixed Dialling feature is optional, however when Fixed Dialling Mode is enabled, an ME supporting the feature
shall;

- Prevent the establishment of bearer services/tel eservices to destination addresses which are not in FDN entries
on aper bearer service/teleservice basis. The list of bearer services/teleservices excluded from the FDN check
shall be stored in the SIM/USIM. Those bearer servicestel eservices are characterised by their service code as
described in [23]. For instance if the SMS teleservicesisindicated in thislist, SMS can be sent to any
destination. By default, the ME shall prevent the establishment of any bearer service/teleservice to destination
addresses which are not in FDN entries.

- Only allow modification, addition or deletion of Fixed Number Dialling entries under control of PIN2.

- Allow the establishment of bearer services/teleservice to destination addresses stored in FDN entries. For SMS,
the Service Center address and the end-destination address shall be checked.

- Support the reading and substitution of wildcardsin any position of an FDN entry, viathe ME MMI.

- Allow the user to replace each wildcard of an FDN entry by asingle digit, on a per call basis without using
PIN2. The digit replacing the wildcard may be used for network access or supplementary service operation.

- Only allow Supplementary Service (SS) Control (in Dedicated or Idle mode) if the SS control string is stored as
an FDN entry.

- Allow the extension of an FDN entry by adding digits to the Fixed Dialling number on a per call basis.
- Allow the emergency numbers (see Section 8.4) to be called, even if it is not an FDN entry.
- Allow normal accessto AND fields (i.e. allow AND entries to be modified, added or deleted) and the keyboard.
- Allow use of ADNSs subject to the FDN filter.
When FDN is disabled, an ME supporting FDN shall;
- Allow FDN entries to be read as though they were normal AND entries.
- Only allow modification, addition or deletion of Fixed Number Dialling entries under control of PIN2.

- Allow normal accessto AND fields and the keyboard.
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If the ME does not support FDN, the UE shall not allow the making or receiving of calls when Fixed Dialling is
enabled. However, emergency calls (112 and other user defined emergency numbers) shall still be possible.

NOTE: Wildcards are stored on the SIM/USIM. The wildcard coding is given in 3GPP TS 31.102 [19].

A.26 Message Waiting Indication

A short message may be used to provide and indication to the user about the status and number of types of messages
waiting on systems connected to the PLMN. The ME shall present this indication as an icon on the screen, or other
MMI indication, and store the indication status on the SIM/USIM to allow the status to be retained through power
off/on, SIM/USIM movement between UESs etc.

The ME shall be able to accept and acknowledge these message waiting status short messages irrespective of the
memory available in the SIM/USIM.
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Annex B (informative):
Change history

Change history

M eeting Tdoc. No. | CR. No. Section New Subject/Comments
No. affected version
SMG#22 302/97 001 46 (Role | 3.1.0 SMG3 queried the separation of network
Model) operator into core and access, which, on
examination, SMGL1 find unhelpful
SMG#22 319/97 002 3.1.0 Editorial Changes: FLMPTS was replaced by
(SMG1 IMT 2000, 2 new references given, additional
WPC clarifications.
125/97)
SMG#22 320/97 003 8.5, 9.3, 3.1.0 Changes on Emergency Calls, User
95,17 identification, Multiple profiles and additional
handover reguirements.
After SMG1 004 Draft Based on Approved Changes at SMG#22
SMG#23 433u/97 3.20 Distributed at SMGL1 in Dresden Nov 3-7, 97
965/97 to be Approved at SMG#24
SMG#24 966/97 005 Sections 8, | 3.2.1 Restructuring of sections 8,9 and 11 to
9 11 gather all requirements relating to multiple

subscriptions into one section and to
improve the clarity.

SMG#24 967/97 006 Section 8.1 3.2.1 To improve the accuracy of text on
numbering principles and minor editorial
change to section 8.1

SMG#27 98-0551 007 Section 4.6 3.3.0 Removal of commercial role model from the
and misc. specification in order to improve clarity
SMGH27 ?,3'?552 008 ?SEW Section | 3.3.0 To include requirements for network selection in service
o P
Approved) (Not Applied) principles: NOT APPROVED > NOT APPLIED
Pre- (9%'\40%3“00 008r4 New [Draft Added Network Selection section — Agreed by
SMG#28 99;_0 40) Rejected | Section 18| 3.4.0] correspondence — Jan 13, 1999 — Prepared with
Applied CRs applied with revision marks
SMG#27 98-0553 009 Section 4.3| 3.3.0 To remove unnecessary reference to IN and B-
ISDN
SMG#27 98-0682 010 Section 11 | 3.3.0 To improve the clarity of service requirements
for multiple user profiles
Pre- (SMG1 011 Sections 1, | Draft3.4.0 | Clean up for TS phase 1
SMG#28 Tdoc 2,3,4,9, 10, A d at SMG1 R
98-0869) 12,17 greeda ome
99-040
Pre- (SMG1 012 Sections Draft 3.4.0 | changes in IC card and terminal service requirements
SMG#28 Tdoc 3,8,9,11,14,1 A d at SMG1 R
98-852) 5 greed a ome
99-040
Pre- (SMG1 013r1 Section 3.2| Draft Clarification of general requirements for efficient use of
SMG#28 Tdoc & 4.3 3.4.0 di
98-0894) radio resources
99-040 Agreed by correspondence — Jan 13, 1999 — Prepared
with CRs applied with revision marks
NOTE Draft 3.4.0 SMG1 agreed only
pre- 99-040 015 17 Draft 3.4.0 | According to the outcome of the SMG 1 ad-hoc
SMG#28 Rejected . . L .
meeting on handover issues it is proposed that inter-
operator handover is not required for TS phase
1.(rejected by smg#28)
SMG#28 99-305 008r5 gevi§ed o 3.4.0 Network Selection presented at SMG#28 in
ection 1 2201 _008r4 was further revised and Approved at
SMG#28.
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Change history
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skip section from Section 11 to 13.

Change history
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SP-06 SP-99527 |S1-991038 |22.101 |028 R99 C |FDN 3.7.0 |3.8.0
SP-06 SP-99519 |S1-991026 |22.101 |026 R99 D |Mainly editorial update for 3.7.0 |3.8.0
GSM/3GPP use.
SP-07 SP-000060 |S1-000112 |22.101 |030 R99 |A |Support of encryptionin GPRS [3.8.0 [3.9.0
mobile stations
SP-07 SP-000070|S1-000137 |22.101 |031 R99 F Fixed Dialing Number (FDN) 3.8.0 |3.9.0
SP-08 SP-000210|S1-000271 (22.101 |033 R99 D Network selection procedures 3.9.0 [3.10.0
removed from section 16,
reference to 22.011 added
SP-08 SP-000200 |S1-000350 (22.101 |035 R99 B Emergency Calls and numbers |[3.9.0 |3.10.0
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SP-08 SP-000201 | S1-000362 |22.101 |038 R99 F |CS multimedia support 3.9.0 |3.10.0
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Application selection
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SP-09 SP-000383 | S1-000603 |22.101 |040 R4 B  |Multimedia messaging 4.0.0 |4.1.0
SP-09 SP-000383 |S1-000605 |22.101 |041 R4 C |Service Management 4.0.0 |4.1.0
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The following documents contain provisions which, through reference in thistext, constitute provisions of the present
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(2]
(3]
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(5]
[6]

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

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

3GPP TR 22.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 22.004: "General on supplementary services'.

3GPP TS 22.030: " Man-machine Interface (MM1) of the mobile station (MS)".

3GPP TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".
3GPP TS 22.135: "Multicall".

3GPP TS 22.001: "Principles of circuit telecommunication services supported by a Public Land

Mobile Network (PLMN) ".
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-

7.1

Interaction with other services

The Multi-Numbering Scheme

Each profile may employ the single-numbering scheme or the multi-numbering scheme. The multi-numbering scheme
| isdescribed in GSM-TS 202.001 [62]. For each of the profile(s) defined above, it shall be possible for the subscriber to
be allocated different MSISDNs for different basic services.
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[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 22.004: "General on supplementary services'.

[4] 3GPP TS 22.030: "Man-Machine Interface (MMI) of the Mobile Station (MS)".

[5] 3GPP TS 22.082: "Call Forwarding (CF) supplementary services - Stage 1".

[6] 3GPP TS 22.085: "Closed User Group (CUG) supplementary services - Stage 1".

[7] 3GPP TS 22.041: "Operator Determined Barring (ODB) - Stage 1".

[8] 3GPP TS 22.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL);
Service definition (Stage 1).

[9] 3GPP TS 22.079: "Support of Optimal Routeing (SOR); Service definition (Stage 1)".

[20] 3GPP TS 22.090: " Unstructured Supplementary Service Data (USSD) Stage 1"

[11] 3GPP TS 42.031: "Fraud Information Gathering System (FIGS); Service description - Stage 1"

[12] 3GPP TS 22.101: "UMTS-Service Principles'.
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4.1 Normal Operation

Due to reduced security requirements to the Follow Me feature the service shall not be offered in standard operations of
public GSM-networks3GPP networks. Inrailway operations it must be enabled by definitive action on the part of the
operator.

Fraud Information Gathering System (FIGS) as specified in [11] can be used to protect in CAMEL based inter-working
networks.

The Follow Me feature shall be controlled by means of Subscriber Controlled Input using USSD.

5 Applicability to telecommunication services

GSM-T S 022.001 describes the principles of the Telecommunication services provided in a GSM-PLMN. It also defines
the concepts of Telecommunication services and describes their characterization by appropriate attributes. Bearer
services and Teleservices, which are offered by a PLMN in connection with other networks, are defined in TS 22.002,

TSGSM 202.003 and TS 22.101. A list of basic service groups can be found in GSM TS 22.004.

Follow Me is applicable to the following telecommunication services:
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Table 1: Applicability of the Follow Me feature to telecommunication services

CR page 3

Feature | Telephony | Emergency SMS SMS-CB| Fax cct Data PADB/Packet-Access | Voice Group Services
Call PTP
TS11 TS12 TS21|TS22| TS 23 TS 6Xx BS2x, BS3x BS4x BS5x TS 91 TS 92
Follow Me Yes Yes Yes No" No'

NOTE 1: The feature is in general not applicable for Voice Group Services. However a dispatcher may be an initiating
subscriber or a remote party for the Follow Me feature.

EDITOR's Note: The applicability of FM to SMSisfor further study.
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1.34 Erasure

If the served mobile subscriber at provision time has sel ected the subscription option "control of barring services by
subscriber using password", a password can be erased as described in GSM-TS 022.004.

kkkkkhkkkkkhkkk Next Modlfled %Ctlon khkkkkkkkkkhkkk

1.3.6 Deactivation

Deactivation takes place by means of an appropriate control procedure by the subscriber, or by the service provider, or
finally by activation of a new barring program for the same basic service group.

If the served mobile subscriber at provision time has sel ected the subscription option "control of barring services by
subscriber using password", the supplementary service is deactivated if the subscriber provides the following
information to the network:

- password;
- information as to whether barring of all calls or calls of a specific basic service group should be deactivated.
NOTE: If noBasic Service codeisinserted by the user thisisinterpreted as the group "All Basic Services'.

- selected barring program (i.e. the code for one specific Outgoing Barring program given in GSM-TS
202.030) or selected barring supplementary service (i.e. the code for Outgoing Barring Service or the code
for All Barring Services givenin TS 22.030).

If the served mobile subscriber at provision time has sel ected the subscription option "control of barring services by
service provider", the supplementary service cannot be deactivated by the subscriber. The deactivation has to be
performed by the service provider.
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1.2 Description

1.2.1 Service description
An ISDN/MSISDN number shall identify each member of a CUG.
A CUG shall be defined for one or more basic service groups.

CUG members can have additional capabilities that allow them to originate calls outside the group, and/or to receive
calls from outside the group. CUG members can have additional restrictions that prevent them from originating calls to
other members of the CUG, or from receiving calls from other members of the CUG.

CUG shall remain unaffected when members roam to PLMNs supporting CUG. Roaming subscribers must have the
same CUG facilities on the roamed-to PLMN as on the Home PLMN.

When roaming to networks not supporting CUG, the CUG restrictions must be enforced. (However, where possible, the
CUG facilities should be supported, see subclause 1.4.10.)

Each individual subscriber may be a member of a maximum of 10 CUGs.

1.2.2  Applicability to telecommunication services
The applicability of this Supplementary Serviceis defined in GSM-TS 22.004 [2].

1.2.3 Definitions

M SISDN: A number conforming to the numbering plan and structure specified in TS 23.003.

CUG member: A user who has subscribed to the CUG Supplementary Service and is one of the usersin the group
formed by a particular CUG.

CUG index: A value assigned by the network to identify a CUG.
CUG Interlock Code (1C): Isused by the network (not by the MS) to identify CUG membership.

preferential CUG: A preferential CUG, which can be specified for each basic service group, is the nominated default
CUG to be used when no explicit CUG index is received by the network.

suppress preferential CUG: A user action to prohibit the use of the preferential CUG, on a per call basis.
Incoming Access (1A): An arrangement which allows a member of a CUG to receive calls from outside the CUG.
Outgoing Access (OA): An arrangement which allows a member of a CUG to place calls outside the CUG.
suppress OA: A user action to prohibit the use of the OA subscription option, on aper call basis.

Incoming Calls Barred Within A CUG (ICB): An access restriction that prevents a CUG member from receiving
calls from other members of that group.

Outgoing Calls Barred Within A CUG (OCB): An access restriction that prevents a CUG member from placing calls
to other members of that group.

CUG calls: A CUG call isacall which isrestricted to a pre-defined group of users.
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1.3.8.4 Managing a single call and a MPTY

1.3.8.4.1 Single active call

If the served mobile subscriber is connected to a single active call (regardless whether it is a private communication or a
new initiated call) and hasa MPTY on hold, sheis ableto:

1) Disconnect the single active call.
2) Disconnect the held MPTY.
3) Disconnect both. All calls, even if they are on hold, shall be released.

4) Join the single active call and the held MPTY together.
Thiswould result in an active MPTY , except if the number of remote parties exceeds the number allowed.

A "MPTY invoke" notification shall be sent towards all remote parties.

A Retrieve natification (according to GSM-TS 202.083) shall be sent towards the previously held remote
party.

5) Alternate between both calls.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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0 Scope

The present document describes the Supplementary Services belonging to the group Call Completion Supplementary
Services.

The general aspects, including definitions and recommended provision, of the description of Supplementary Services
are given in specification TS 22.004 [2].

The group of Call Completion Supplementary Servicesis divided into the following two Supplementary Services:
- Cdl waiting (clause 1);
- Cdl hold (clause 2).

0.1 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 22.004: "General on Supplementary Services'.

[3] 3GPP TS 22.030: "Man-Machine Interface (MMI) of the Mobile Station (MS)".

[4] 3GPP TS 22.081: "Line identification Supplementary Services - Stage 1".

[5] 3GPP TS 22.084: "Digital cellular telecommunication system; MultiParty (MPTY') Supplementary
Services - Stage 1".

[6] 3GPP TS 22.135: "Multicall Stage 1".

0.2 Abbreviations

Abbreviations used in the present document are listed in TR 21.905 [1].

1 Call Waiting (CW)

1.1 Definition

The Call Waiting Service permits a mobile subscriber to be notified of anincoming call (as per basic call procedures)
whilst the traffic channel is not available for the incoming call and the mobile subscriber is engaged in an active or held
call. Subsequently, the subscriber can either accept, reject, or ignore the incoming call.
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1.2 Description

1.2.1 Description

This service operates when the traffic channel at the controlling subscriber B is not available and B is engaged in an
active or held call.

When athird party (calling subscriber C) attempts to connect to that termination, the controlling subscriber B is given
an appropriate indication of the waiting call. A notification that the call iswaiting will be sent back towards the calling
subscriber C.

The maximum number of waiting calls at one time per mobile accessis one. This means that no further calls are offered
to the subscriber while acall is waiting.

NOTE: Asanetwork option this maximum number of waiting calls may be greater than one. Thisis considered
as a possible future enhancement.
1.2.2  Applicability to telecommunication services
The applicability of this Supplementary Service to the ongoing call is defined in TS 22.004 [2]. The incoming, waiting,
call may be of any kind.
1.2.3 Terminology
(Controlling) subscriber B
Thisisthe subscriber who is provided by the network with the Call Waiting Service and who reacts to the Call Waiting.
Subscriber C
Thisisthe subscriber who has originated a call to B which causes the Call Waiting Service to be invoked.
Subscriber A
This represents a subscriber who is engaged in a call with B, being either the calling or the called party.
T2; No answer time out

The duration of thistime out is the time the network will wait for a response from subscriber B, to the offered call from
subscriber C. The value of the timer is between 0.5 and 2 minutes at the service providers discretion.

1.3 Normal procedures with successful outcome

1.3.1 Provision

This Supplementary Serviceis provisioned for all Basic Services (BS) subscribed to and to which it is applicable, i.e.
not provisioned to any subset of these BS.

1.3.2 Withdrawal

Withdrawal will be at the request of the subscriber or for administrative reasons.

1.3.5 Activation

This Supplementary Service will be activated either collectively for all applicable Basic Services or on aBasic Service
group basis by the subscriber using a control procedure, as specified in TS 22.030 [3], or by the service provider. The
controlling subscriber shall be informed by the network of the success or otherwise of her action.
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1.3.6 Deactivation

The service will be deactivated either collectively for all applicable Basic Services or on aBasic Service group basis by
the subscriber using a control procedure, as specified in TS 22.030 [3], or by the service provider. The controlling
subscriber shall be informed by the network of the success or otherwise of her action.

1.3.7 Invocation

This service isinvoked by the network on arrival of an incoming call if the serviceis active and the controlling
subscriber B's traffic channel is not available, B is engaged in an active or held call and there is no other call currently
waiting.

1.3.8 Normal operation with successful outcome

1.38.1 Incoming call from C

When an incoming call from subscriber C arrives, the served maobile subscriber is connected to - at least - one call
(active or held) and aNDUB (Network Determined User Busy) condition does not exist, then the CW service shall be
invoked and the call shall be offered to subscriber B with an appropriate indication, e.g. with a"Call Waiting Tone".

If aresponse to the offered call is received from the mobile termination at B, then the subscriber C shall be given an
indication (e.g. ringing tone) that the called subscriber is being informed of the incoming call and, if possible, that call
waiting isin operation.

1.3.8.2 Terminating call by A or B

If either subscriber A or subscriber B requests that the call is terminated, then this call shall be terminated as for basic
call (see TS 22.030 [3] for more information). Subscriber B shall then be given the normal notification that thereisa
new call to her, as for anormal terminating call. The network shall continue to indicate; e.g. ringing tone towards
subscriber C asfor anormal call. B can then accept the call from C before the expiry of T2.

Subscriber B can also free resources by using the Call Hold Supplementary Service. Subscriber B shall then be able to
accept the waiting call from subscriber C before the expiry of T2.

Alternatively, subscriber B may specifically request release or hold of the connection to A and accept the waiting call as
one action (see TS 22.030 [3]). In this case, the network connects subscriber B to subscriber C with no further
notifications to either subscriber. This must be done before the expiry of T2.

1.3.11 Interrogation

Status check

The controlling subscriber may interrogate the network by the use of a control procedure, as specified in TS 22.030 [3].
The network shall respond with an appropriate indication telling the subscriber whether the service is supported in this
network and, if so, provide alist of al Basic Service groups to which the Call waiting Supplementary Serviceis active.

1.4 Exceptional procedures or unsuccessful outcome

1.4.1 Incoming call from subscriber C ignored by subscriber B

If no response is received by the network from controlling subscriber B before the expiry of T2, then the network shall
inform the controlling subscriber B that the call is no longer waiting. Subscriber C shall then be given ano reply
indication, unless e.g. Call Forwarding applies. The call waiting service is then made available for a subsequent
incoming call.
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1.4.2 Incoming call from subscriber C is indicated as UDUB by subscriber
B (or terminal B)

If the waiting call isindicated as UDUB by B before the expiry of T2 the subscriber C shall be given abusy indication,
unless e.g. Call Forwarding applies. The call waiting service is then made available for a subsequent incoming call.

1.4.3 Release by subscriber C within the specified period

If calling subscriber C terminates the call attempt to subscriber B before the expiry of T2, the call attempt from C shall
be terminated, as for basic call, and subscriber B shall be notified.

1.4.4 Incoming call from subscriber C is rejected by subscriber B

If the waiting call is explicitly rejected by B before the expiry of T2, the subscriber C shall be given areject indication.
The call waiting service is then made available for a subsequent incoming call.

1.5 Alternate procedures

None identified.
1.6 Interactions with other Supplementary Services
1.6.82.1 Call forwarding unconditional

If call forwarding unconditional has been activated, it takes precedence over call waiting. Call forwarding unconditional
can be activated while acall is waiting without changing the state of the waiting call.

1.6.82.2 Call forwarding on mobile subscriber busy

No impact, i.e. neither Supplementary Service shall affect the operation of the other Supplementary Service.

The following text clarifies the situation: If user B isSNDUB (Network Determined User Busy), Call Forwarding shall
take place, and the call is not offered to B. If B isnot NDUB, the call shall be offered to B, and if the UDUB (User
DUB) condition occurs, then the Call Forwarding shall take place.

1.6.82.3 Call forwarding on no reply

If the CFNRY is active and operative for the called subscriber then awaiting call shall still be offered as described in
subclause 1.3.8.1 (call waiting indication). If no responseis received to this call before the expiry of the No Reply
Condition timer, then the call forwarding on no reply service becomes invoked and the call is forwarded as per that call
forwarding on no reply service description.

1.6.83.2 Call hold
The served user may use the Call Hold service to answer subsequently awaiting call from C.

If the served mobile subscriber has an active call and a call one hold the network can still offer an incoming call with
the waiting indication i.e. the NDUB condition is not used the normal way (n=2 not 1).

NOTE: Although the call is offered to the subscriber, she cannot accept the call aslong as she has one active call
and one call on hold.

If the served mobile subscriber has a call on hold and no active call, an incoming call is offered as a waiting call.

1.6.81.1 Calling line identification presentation
See TS22.081 [4]
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1.6.84.2 MultiParty
See GSM-TS 22.084 [5] .

1.6.88.6 Barring of all incoming calls
Invocation of Barring of Incoming Calls takes precedence over invocation of Call Waiting.

Call waiting cannot be activated if barring of incoming callsis activated. The mobile subscriber requesting for call
waiting shall be informed of this Supplementary Service incompatibility. The activation of barring of incoming calls
does not affect any currently waiting calls.

1.6.88.7 Barring of incoming calls when roaming outside the home PLMN country

When active and operative, same as interaction with Barring of All Incoming Calls.

1.7 Interactions with other services

1.7.1 Multicall
See TS22.135[6].

1.8 Interworking considerations

Calls originating from outside the ISDN/PLMN can undergo call waiting at B.

A specia in-band indication may be provided to the calling subscriber instead of the normal indication.

2 Call hold

2.1 Definition

The call hold service allows a served mobile subscriber, who is provisioned with this Supplementary Service, to
interrupt communication on an existing active call and then subsequently, if desired, re-establish communication. The
traffic channel remains assigned to the mobile subscriber after the communication is interrupted to allow the origination
or possible termination of other calls.

2.2 Description

2.2.1 Description

When the call hold serviceisinvoked, communication isinterrupted on the traffic channel and the traffic channel is
released from the existing call. The traffic channel is reserved for the served mobile subscriber invoking the call hold
service. The served mobile subscriber can only have one call on hold at atime.

One traffic channel should be reserved for the served mobile subscriber aslong as the subscriber has one call on hold
and is currently not connected to any other call, i.e. the network should not reserve more than one traffic channel for a
mobile station.

If the served mobile subscriber has acall on hold and is not connected to an active call, she can:
1) Retrievethe held call.
2) Set up another call.
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3) Disconnect the held call.

If the served mobile subscriber has a call on hold and is not connected to an active call she can not receive a call, except
when using the Call Waiting Supplementary Service. For additional information, see subclause 2.6.83.1 (Interaction
with Call Waiting Supplementary Service).

If the served mobile subscriber is connected to an active call and has another call on hold, she can:
1) Alternate from one call to the other.
2) Disconnect the active call.
3) Disconnect the held call.
4) Disconnect both calls.
If the served mobile subscriber is connected to an active call and has another call on hold, she can not receive acall. For
additional information, see subclause 2.6.83.1 (Interaction with Call Waiting Supplementary Service).
2.2.2  Applicability to telecommunication services
The applicability of this Supplementary Serviceis defined in TS 22.004 [2].

NOTE: If the served maobile subscriber has a call on hold she may set up another call using a different
telecommunications service.

2.3 Normal procedures with successful outcome

2.3.1 Provision

This Supplementary Serviceis provisioned for al basic services subscribed to and to which it is applicable, i.e. not
provisioned to any subset of these BS.

2.3.2 Withdrawal

The service will be withdrawn at the subscriber's request or for administrative reasons.

2.35 Activation

The Supplementary Service will be activated by the service provider as aresult of provision.

2.3.6 Deactivation

The Supplementary Service will be deactivated by the service provider as aresult of withdrawal.

2.3.7 Invocation

Call hold will be invoked by the served mobile subscriber by use of a control procedure as described in TS 22.030 [3].

2.3.8 Normal operation with successful outcome

Hold request

The served mobile subscriber indicates to the network that communication on the interface isto be interrupted. A call
may be placed on hold:

- onthe served calling subscriber's interface by her at any time after the call has been answered and before call
clearing has begun.
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- onthe served called subscriber's interface by her at any time after the call has been answered and before call
clearing has begun.

The communication on the connection is then interrupted An acknowledgement shall be given to the served mobile
subscriber, and the traffic channel is now available for other uses. A notification shall be sent towards the held party
indicating that the call has been placed on hold.

Disconnect
If at any time acall isin the held state, either party may disconnect from that call.
Unidirectionality

Assume that subscriber A and B are connected to a call and both have subscribed to the call hold services. The cal hold
serviceis unidirectional, so it is possible for:

1) only party A to have party B on hold;
For party A thecall ison hold, for the held party B the call is active.
2) only party B to have party A on hold;
For party B the call ison hold, for the held party A the call is active; or
3) each party to have the other on hold.
For party A and party B the call ison hold.
Handling of call hold service within a call

The served mobile subscriber may control the call hold service by use of the control procedures as described in TS
22.030[3].

If the served mobile subscriber has a call on hold and is not connected to an active call, she can:
1) Retrievethe held call.
A notification shall be send towards the previously held party that the call has been retrieved.
2) Set up another call.
Resultsin the served mabile subscriber being engaged in that new call and still holding the other call.
3) Disconnect the held call (as for basic call).
If the served mobile subscriber is connected to an active call and has another call on hold, she can:
1) Alternate from one call to the other.

Resultsin the previoudy active call being held and the previously held call becoming active. Privacy is
provided between the two calls. A notification shall be sent towards the previously held party that the call has
been retrieved and another notification shall be sent towards the party being put on hold.

2) Disconnect the active call.

Resultsin the traffic channel being available for the served mobile subscriber and the other call being still on
hold. The served mobile subscriber shall be notified that she has acall on hold. The disconnected party shall
be notified as for abasic call.

NOTE: The notification about the held call towards the served mobile subscriber is given by the MS, not by the
network.

3) Disconnect the held call.
The disconnected party shall be notified asfor abasic call.

4) Disconnect both calls (as for basic call).
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If the served mobile subscriber is connected to an active call and has another call on hold, and the active cdl is
disconnected by the other party; then the served mobile subscriber shall be notified that she has acall on hold.

NOTE: The notification about the held call towards the served mobile subscriber is given by the MS, not by the
network.

2.4 Exceptional procedures or unsuccessful outcome

24.1 Exceptional operation or unsuccessful outcome

If the network cannot retrieve a previously held call, the mobile subscriber will be informed of the reason of the failure.
(For example, the call may be in the process of being cleared). The call state is not affected.

If the network cannot alternate between two calls, the mobile subscriber will be informed of the reason for the failure.
The call states are not affected.

2.4.6 Invocation
Hold

If a mobile subscriber tries to invoke the hold service while not subscribed to the service or for some other reason, the
service provider cannot provide the hold service, an indication will be provided to the mobile subscriber with the reason
of failure. The cal state is not affected.

2.5 Alternate procedures

None identified.

2.6 Interactions with other Supplementary Services
2.6.83.1 Call waiting
See subclause 1.6.83.2.

2.6.84.2 MultiParty
See TS 22.084 [5]

2.7 Interactions with other services

2.7.1 Multicall
See TS22.135[6].

2.8 Interworking considerations

The operation of this Supplementary Serviceis not affected by the nature of the far end of the connection.

NOTE: In some networks the indication to the distant user about the held or retrieve state of the call may not be
supported.
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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

o) Scope

This specification describes the supplementary services belonging to the group CALL OFFERING
SUPPLEMENTARY SERVICES.

The general aspects, including definitions and recommended provision, of the description of the supplementary services
are given in specification TSGSM 22.004.

The group of supplementary services CALL OFFERING SUPPLEMENTARY SERVICES isdivided into four different
supplementary services:

- Cdl forwarding unconditional (section 1);

- Cdll forwarding on mobile subscriber busy (section 2);

- Cdl forwarding on no reply (section 3);

- Cdl forwarding on mobile subscriber not reachable (section 4).
Indication of active Call forwarding supplementary service.

Anindication that a Call forwarding serviceis currently active and operative on a number will be given to the
forwarding party each time an outgoing call is made. There will be one indication for Unconditional call forwarding and
another common indication for the Conditional call forwarding services.

Note on the use of the forwarded-to number at registration.

If the forwarded-to number is a number in the HPLMN country, it may be entered by the served mobile subscriber in
three different formats, independent of her actual location, according to the schemes:

1) National (significant) number.
2) National (trunk) prefix plus nationa (significant) number.
3) International prefix*, country code, national (significant) number.

Scheme 3) Storage of numbersin this format is mandatory for all PLMN operators.
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If the forwarded-to number is a number in a country other than the HPLMN country, it shall be entered by the served
mobile subscriber, independent of her actual location, according to the following scheme:

- International prefix (NOTE), country code, national (significant) number.
NOTE: TheMMI for entering of international prefix isdefined in 22.030.
The maximum forwarded-to number length is 28 digits.
Principlesfor interaction with the Barring of Outgoing Calls supplementary services.

Numbers allowed to call according to the Barring of Outgoing call service condition are allowed as forwarded-to
numbers for the served mobile subscriber.

Numbers not allowed to call according to the Barring of Outgoing call service condition are not allowed as forwarded-
to numbers for the served mobile subscriber.

For Unconditional Call Forwarding the forwarded leg istreated as an outgoing call from the HPLMN country.

For the Conditional Call Forwarding services the forwarded leg is treated as an outgoing call from the LPLMN
(HPLMN or VPLMN) country.

Principlesfor interaction with the Barring of Incoming Calls supplementary services.

When Barring of al incoming callsis active for the served mobile subscriber - no Call forwarding services are allowed
for her.

When Barring of all incoming calls when roaming outside the HPLMN country is active and operative - i.e. the served
mobile subscriber is roaming outside the HPLMN country, the Conditional Call Forwarding services are not allowed.

0.1 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Definitions, abbreviations
and acronyms".

2] 3GPP TS 22.004: General on supplementary services".

[3] 3GPP TS 22.030: Man-Machine Interface (MMI) of the Mobile Station (MS)".

[4] 3GPP TS 22.081: Line identification supplementary services - Stage 1".

[5] 3GPP TS22.083Call Waiting (CW) and Call Hold (HOLD) supplementary services - Stage 1".

[6] 3GPP TS 22.084MultiParty (MPTY') supplementary services - Stage 1".

[7] 3GPP TS 22.085Closed User Group (CUG) supplementary services - Stage 1".

[8] 3GPP TS 22.086: Advice of charge (AoC) supplementary services - Stage 1".

[9] 3GPP TR 22.905: "Vocabulary for 3GPP Specifications'.
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0.2 Definitions and abbreviations

Abbreviations used in this specification are listed in GSM 01.04 [1] and TR 22.905 [9].

1 Call Forwarding Unconditional

1.1 Definition

This service permits a called mobile subscriber to have the network send all incoming calls, or just those associated
with a specific Basic service group, addressed to the called mobile subscriber's directory number to another directory
number. The ability of the served mobile subscriber to originate callsis unaffected. If this service is activated, calls are
forwarded no matter what the condition of the termination.

1.2 Description

1.2.1 Description

The served mobile subscriber can regquest a different forwarded-to number for each Basic service group containing a
basic service to which she has subscribed.

1.2.2  Applicability to telecommunication services

The applicability of this supplementary service isdefined in TS 22.004.

1.2.3  Terminology

A served mobile subscriber is a mobile subscriber of a particular PLMN access who is requesting that callsto her
number be forwarded. This subscriber may also be referred to as the forwarding subscriber or the called subscriber.

A forwarded-to subscriber is a subscriber to whom the call shall be forwarded.

1.3 Normal procedures with successful outcome

1.3.1 Provision
The supplementary service will be provisioned for al Basic Services subscribed to and to which it is applicable.

The service can be offered with several subscription options. Options apply to all Basic services subscribed to. For each
subscription option, only one value can be selected.

Subscription options Value
Calling subscriber receives No
notification the call has been forwarded Yes
MSISDN of the served subscriber can be No
presented to the forwarded-to subscriber Yes

1.3.2 Withdrawal

The service will be withdrawn at the subscriber's request or for administrative reasons.
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1.3.3 Registration
The following information has to be registered in the network:
1) the forwarded-to number, which may be accompanied by a forwarded-to sub-address;

2) information asto whether all calls or al calls of one (or several) specific Basic service groups should be
forwarded.

If no Basic Service code isinserted by the user thisisinterpreted as All Basic Services.
Registration can take place either by the service provider or with an appropriate control procedure by the subscriber.

Verification, where possible, of the forwarded-to number should be accomplished before accepting the call forwarding
request. This verification is done by a simple check of the forwarded-to number to see if the number iswithin the
allowed number range.

When the mobile subscriber so registers call forwarding unconditional, the network will return notification of
acceptance or rejection of the request. This natification will include the forwarded-to number to which call forwarding
unconditional isregistered.

1.34 Erasure

A previous registration can be erased in either of three ways:
Firstly, the subscriber can specifically erase a previous registration with an appropriate control procedure.

Secondly, the subscriber can register information for call forwarding unconditional for the specific Basic service group
to another directory number, thus causing the previous registration of call forwarding unconditional to be overridden.

Thirdly, all information is erased as aresult of withdrawal of the service.

1.3.5 Activation

The user shall be allowed to activate Call Forwarding Unconditional (CFU) by e.g. using the MMI command described
in TS 22.030. This activation request may include information of which Basic Service Group(s) it shall apply to. If no
such information is included the Activation request appliesto all Basic Service Groups.

When receiving an activation request the network shall activate CFU for the Basic Service Groups comprised in the BS
group information given by the user against which a CFU forwarded-to-number is registered. The Activation(s) shall be
in accordance with the rules set out in TS 22.004.

When CFU is activated for Basic Service Group (Voice—MMI service code 11; Fax — MMI service code 13; Data—
MMI service code 12) as defined in TS 22.030 [3], a notification shall be sent to the user. Subsequently, when the UE is
in idle mode, an indication may be given to the user to show that CFU for Basic Service Group Voice— MMI service
code 11 is active.

The supplementary serviceis also activated for a Basic service group as aresult of Registration for that Basic service
group.

1.3.6 Deactivation

An active CFU can be deactivated in either of two ways,

- The user may deactivate CFU by means of an appropriate control procedure (e.g. as described in TS 22.030). A
deactivation request may contain information of which Basic Service Group(s) it shall apply to. If no such
information isincluded the Deactivation request appliesto all Basic Service Groups.

When receiving a deactivation request the network shall deactivate CFU for the Basic Service Group(s)
comprised in the BS group information given by the user against which a CFU forwarded-to-number is
registered. However, the registered information shall not be erased. The Deactivation(s) shall be in accordance
with the rules set out in TS 22.004.
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Even if there is no data stored against a particular Basic Service group comprised in a deactivation request, the
request shall be accepted by the network for the other Basic Service group(s) included in the information given
by the user.

- Theserviceis deactivated as a result of Erasure.

In the former case, and also in the latter if Erasure is user controlled, the user shall receive a notification of whether her
request was accepted or rejected in accordance with the rules set out in TS 22.004.

1.3.7 Invocation

If the supplementary service is activated for a Basic service incoming calls for the specified Basic service will be
forwarded by network invocation.

1.3.8 Normal operation with successful outcome

When call forwarding unconditional is active and operative, incoming calls for the specified Basic Service(s) will be
forwarded without being offered to the served mobile subscriber.

The forwarded-to subscriber will receive an indication that the call has been forwarded with the cause. The cause, when
available, will be the appropriate forwarding condition. Depending on the value of the served subscribers subscription
option, the forwarded-to subscriber may also receive the MSISDN of the served subscriber.

When multiple forwarding occurs the reason for forwarding and the MSISDN given to the forwarded-to subscriber
should relate to the last forwarding subscriber in the chain.

When call forwarding unconditional is active and operative, the ability of the served mobile subscriber to originate calls
is not affected. However, an indication that the call forwarding serviceis currently active and operative on a number
will be given to the forwarding party each time an outgoing call is made.

As a subscription option, the served mobile subscriber can request that the calling subscriber receives a notification that
the call has been forwarded.

NOTE: In casethe notification isimplemented using intermediate tones or announcements, the tones and/or
announcements to the calling party should not be provided if the information transfer capability is set to
uDI.

1.3.11 Interrogation

Data request

The data reguest procedure enables the mobile subscriber to obtain information about the data stored in the PLMN.
After having requested this procedure the network shall return the following information:

- inresponse to a general datarequest the served mobile subscriber should be given alist of all Basic service
groups to which call forwarding unconditional is registered, including information whether or not it is active and
operative, and the associated forwarded-to numbers;

- inresponse to a specific request concerning one particular Basic service group, the served mobile subscriber
should be informed whether or not call forwarding unconditional is registered, including information whether or
not it is active and operative for that Basic service group. If CFU isregistered, the associated forwarded-to
number shall be given.

1.3.12 Charging requirements

The forwarding subscriber may be charged for the forwarded part of the call.
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1.4 Exceptional procedures or unsuccessful outcome

1.4.2 Registration

If the system cannot accept a registration request, the served mobile subscriber should receive a notification that call
forwarding unconditional registration was not successful. Possible causes are:

- service not subscribed to;

- forwarded-to number isinvalid directory number;

- useof an operator access prefix;

- insufficient information;

- forwarded-to number is a special service code (e.g. police);

- forwarded-to number is the directory number of the mobile subscriber herself;

- conflicting situation with other supplementary services (e.g. incoming call barring has been activated);
- no basic service provisioned within the basic service group(s).

The network is not required to validate information related to the forwarded-to number.

1.4.3 Erasure

If the network cannot accept a mobile subscriber's request for erasure, cause will be returned to the subscriber, such as:
- insufficient information;
- inconsistent with registration.

If the subscriber does not completely specify which call forwarding unconditional request isto be erased, the network
will reject the erasure request with appropriate cause.

If no Basic Service Codeisinserted by the user, CF will be erased from all Basic Services.

1.4.4 Activation

If thereis no CFU forwarded-to-number registered against a Basic Service group, the activation request for that Basic
Service group shall be denied.

Examples of causes for a not accepted activation request:
- service not provisioned;
- conflicting situation with other supplementary services,

- service not registered.

1.4.5 Deactivation

If the network cannot accept a deactivation request, an appropriate cause will be returned to the user, e.g. Service not
Active.
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1.4.6 Invocation

Withina PLMN or different PLMNSs the number of tandem forwarding connections should be limited. The maximum
number of tandem forwarding connections should be limited to a value between 1 and 5. Thisisto prevent infinite
looping.

If the limit of successive forwardings of acall has aready been reached, an unsuccessful call set up indication is sent
backwards.

If the forwarded call cannot be completed to the forwarded-to destination, then the network will clear the forwarded part
of the call and an unsuccessful call set up indication is sent backwards.

NOTE: Call forwarding unconditional applies only to the Basic services subscribed to. Calls to a directory
number requesting a Basic service which is not subscribed to will never be forwarded.

1.5 Alternate procedures

None identified.

1.6 Interactions with other supplementary services

1.6.81.1 Calling line identification presentation

See GSM-OTS 22.081.

1.6.81.2 Calling line identification restriction

See TS 22.06SM-02.81.

1.6.81.3 Connected line identification presentation

See TS 22.06SM-02.81.

1.6.81.4 Connected line identification restriction

See TS 22.06SM-02.81.

1.6.82.2 Call forwarding on mobile subscriber busy

If Call forwarding unconditional is active, activation of Call forwarding on mobile subscriber busy is rejected. The
served mobile subscriber shall be informed of this supplementary service incompatibility.

If Call forwarding on mobile subscriber busy is active, activation of Call forwarding unconditional will be accepted.
Call forwarding on maobile subscriber busy will be quiescent during the active period of Call forwarding unconditional.
If Call forwarding unconditional is subsequently deactivated, Call forwarding on mobile subscriber busy becomes
operative again (unless the interaction with another supplementary service requests that it remains quiescent).

If Call forwarding unconditional is active for one particular basic service, activation of Call forwarding on mobile
subscriber busy for all basic servicesis rejected. The served mobile subscriber shall be informed of this supplementary
service incompatibility.

If Call forwarding on mobile subscriber busy is active for one particular basic service, activation of Call forwarding
unconditional for all basic services will be accepted. Call forwarding on mobile subscriber busy will be quiescent
during the active period of Call forwarding unconditional. If Call forwarding unconditional is subsequently deactivated,
Call forwarding on mobile subscriber busy becomes operative again (unless the interaction with another supplementary
service requests that it remains quiescent).
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1.6.82.3 Call forwarding on no reply

Same as interaction between Call forwarding unconditional and Call forwarding on mobile subscriber busy.

1.6.82.4 Call forwarding on mobile subscriber not reachable

Same as interaction between Call forwarding unconditional and Call forwarding on mobile subscriber busy.

1.6.83.1 Call waiting
See TS 22.083.

1.6.84.1 Multi party
See TS 22.084.

1.6.85.1 Closed user group
See GSM 22.085.

1.6.86.1 Advice of charge
See GSM 22.086.

1.6.88.1 Barring of all outgoing calls
Served mobile subscriber:

- If barring of all outgoing callsis active, the registration and/or activation of call forwarding unconditional is
denied. The mobile subscriber requesting for this call forwarding service shall be informed of this supplementary
service incompatibility.

- If Call forwarding unconditional is active, activation of Barring of all outgoing callsis denied. The mobile
subscriber shall be informed of this supplementary service incompatibility.
1.6.88.2 Barring of outgoing international calls
Served mobile subscriber:

- If barring of outgoing international callsis active, the registration of an international forwarded-to number (from
the home PLMN country) for call forwarding unconditional, as well as the activation of call forwarding
unconditional to such a forwarded-to number, is denied. The mobile subscriber shall be informed of this
supplementary service incompatibility.

- If Call forwarding unconditional is active to an international forwarded-to number (from the HPLMN country),
activation of Barring of outgoing international callsis denied. The mobile subscriber shall be informed of this
supplementary service incompatibility.

1.6.88.4 Barring of outgoing international calls except those directed to the home
PLMN country

Same as interaction between Call forwarding unconditional and Barring of outgoing international calls.
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1.6.88.6 Barring of all incoming calls
Calling subscriber: No interaction
Served mobile subscriber:

- If barring of al incoming callsis active, the registration and/or activation of call forwarding unconditional is
denied. The mobile subscriber shall be informed of this supplementary service incompatibility.

- If Call forwarding unconditional is active, activation of Barring of all incoming callsis denied. The mobile
subscriber shall be informed of this supplementary service incompatibility.

Forwarded-to subscriber: Calls forwarded to a subscriber having Barring of all incoming calls active, will be denied as
any other incoming call to that subscriber.

1.6.88.7 Barring of incoming calls when roaming outside the home PLMN country
Served mobile subscriber:

- If Barring of Incoming Calls when Roaming Outside the HPLMN Country is active, registration and/or
activation of Call Forwarding Unconditional is permitted and Barring of Incoming Calls when Roaming Outside
the HPLMN Country becomes quiescent.

- If Call Forwarding Unconditional is active, activation of Barring of Incoming Calls when Roaming Outside the
HPLMN Country is not permitted. The mobile subscriber shall be informed of this supplementary service
incompatibility.

Forwarded to subscriber: Calls forwarded to a subscriber having Barring of incoming calls when roaming outside the
HPLMN country active and operative, will be denied as any other incoming call to that subscriber.

1.7 Interworking considerations

If the forwarded-to number is not a PLMN- or ISDN-number, then an interworking situation is said to exist.

If aforwarded call meets an interworking situation, then an interworking indication should be sent to the calling party.
When interworking with non-PLMN or non-ISDN networks, tones and announcements will be required.

NOTE1: The number of timesacall has been forwarded once it has exited the PLMN or ISDN may not be limited.

NOTE2: Tonesand/or announcements should not be provided to the calling party if the information transfer
capability is set to UDI.

2 Call Forwarding on Mobile Subscriber Busy

2.1 Definition
This service permits a called mobile subscriber to have the network send all incoming calls, or just those associated
with a specific Basic service group, addressed to the called mobile subscriber's directory number and which meet

mobile subscriber busy to another directory number. The ability of the served mobile subscriber to originate callsis
unaffected. If this serviceis activated, acall isforwarded only if the call meets mobile subscriber busy.

2.2 Description
2.2.1 Description

The served mobile subscriber can request a different forwarded-to number for each Basic service group containing a
basic service to which she has subscribed.
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2.2.2  Applicability to telecommunication services
The applicability of this supplementary service isdefined in TS 22.004.

2.2.3  Terminology

A served mobile subscriber is a mobile subscriber of a particular PLMN access who is requesting that calls to her
number be forwarded. This subscriber may also be referred to as the forwarding subscriber or the called subscriber.

A forwarded-to subscriber is a subscriber to whom the call shall be forwarded.

2.3 Normal procedures with successful outcome

2.3.1 Provision
The supplementary service will be provisioned for all Basic Services subscribed to and to which it is applicable.

The service can be offered with several subscription options. Options apply to all Basic services subscribed to. For each
subscription option, only one value can be selected.

Subscription options are summarized below:

Subscription options Vaue
Forwarding subscriber receives -No
notification that the call has been forwarded -Yes
Calling subscriber receives -No
notification that the call has been forwarded -Yes
MSISDN of the served subscriber can be -No
presented to the forwarded-to subscriber -Yes

In case of User Determined User Busy (UDUB) a notification towards the forwarding subscriber will not be given.

2.3.2 Withdrawal

The service will be withdrawn at the subscriber's request or for administrative reasons.

2.3.3 Registration
The following information has to be registered in the network:
1) the forwarded-to number, which may be accompanied by a forwarded-to sub-address;

2) information asto whether all callsor all calls of one (or several) specific Basic service group(s) should be
forwarded.

If no Basic Service Codeisinserted by the user thisisinterpreted as All Basic Services.

Registration can take place either by the service provider or with an appropriate control procedure by the subscriber.
Verification, where possible, of the forwarded-to number should be accomplished before accepting the call forwarding
reguest. This verification is done by a ssimple check of the forwarded-to number to see if the number iswithin the
allowed number range.
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When the mobile subscriber so registers call forwarding on mobile subscriber busy, the network will return notification
of acceptance or rejection of the request. This notification will include the forwarded-to number to which call
forwarding on mobile subscriber busy is registered.

2.3.4 Erasure

A previous registration can be erased in either of three ways:
Firstly, the subscriber can specifically erase a previous registration with an appropriate control procedure.

Secondly, the subscriber can register information for call forwarding on mobile subscriber busy for the specific Basic
service group to another directory number, thus causing the previous registration of call forwarding on mobile
subscriber busy to be overridden.

Thirdly, all information is erased as aresult of withdrawal of the service.

2.3.5 Activation

The user shall be allowed to activate Call Forwarding on Busy (CFB) by e.g. using the MMI command described in TS
22.030. This activation request may include information of which Basic Service Group(s) it shall apply to. If no such
information isincluded, the Activation request appliesto all Basic Service Groups.

When receiving an activation request the network shall activate CFB for the Basic Service Groups comprised in the BS
group information given by the user against which a CFB forwarded-to-number is registered. The Activation(s) shall be
in accordance with the rules set out in TS 22.004.

The user shall receive a notification that CFB has been activated.

The supplementary serviceis also activated for a Basic service group as aresult of registration for that Basic service
group.

2.3.6 Deactivation

An active CFB can be deactivated in either of two ways:

- The user may deactivate CFB by means of an appropriate control procedure (e.g. as described in TS 22.030). A
deactivation request may contain information of which Basic Service Group(s) it shall apply to. If no such
information isincluded, the Deactivation request appliesto all Basic Service Groups.

When receiving a deactivation request the network shall deactivate CFB for the Basic Service Groups comprised
in the BS group information given by the user against which a CFB forwarded-to-number is registered.
However, the registered information shall not be erased. The Deactivation(s) shall be in accordance with the
rules set out in TS 22.004.

Even if there is no data stored against a particular Basic Service group comprised in a deactivation request, the
reguest shall be accepted by the network for the other Basic Service group(s) included in the information given
by the user.

- Theserviceisdeactivated as aresult of Erasure.

In the former case, and also in the latter if Erasure is user controlled, the user shall receive a notification of whether her
reguest was accepted or rejected in accordance with the rules set out in TS 22.004.

2.3.7 Invocation

If the supplementary service is activated for a Basic service incoming calls for the specified Basic service that meet
mobile subscriber busy will be forwarded by network invocation.

2.3.8 Normal operation with successful outcome

When call forwarding on mobile subscriber busy is active and operative, incoming calls for the specified Basic
Service(s) that meet mobile subscriber busy with the condition UDUB (User Determined User Busy) will be forwarded.
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Incoming calls for the specified basic service(s) that meet mobile subscriber busy with the condition NDUB (Network
Determined User Busy) will be forwarded without being offered to the served mobile subscriber.

When an incoming call is forwarded on mobile subscriber busy with the condition NDUB the served maobile subscriber
can, as a subscription option, receive notification.

The forwarded-to subscriber will receive an indication that the call has been forwarded with the cause. The cause, when
available, will be the appropriate forwarding condition. Depending on the value of the served subscribers subscription
option, the forwarded-to subscriber may also receive the MSISDN of the served subscriber.

When multiple forwarding occurs the reason for forwarding and the MSISDN given to the forwarded-to subscriber
should relate to the last forwarding subscriber in the chain.

When call forwarding on mobile subscriber busy is active and operative, the ability of the served maobile subscriber to
originate callsis not affected. However, an indication that the call forwarding serviceis currently active and operative
on anumber will be given to the forwarding party each time an outgoing call is made.

As a subscription option, the served mobile subscriber can request that the calling subscriber receives a notification that
the call has been forwarded.

NOTE: In casethe notification isimplemented using intermediate tones or announcements, the tones and/or
announcements to the calling party should not be provided if the information transfer capability is set to
uUDI.

2.3.11 Interrogation

Data request

The data reguest procedure enables the mobile subscriber to obtain information about the data stored in the PLMN.
After having requested this procedure the network shall return the following information:

- inresponse to a general datarequest the served mobile subscriber should be given alist of all Basic service
groups to which call forwarding on mabile subscriber busy is registered, including information whether it is
active and if so, whether it is operative or quiescent, and the associated forwarded-to numbers;

- inresponse to a specific request concerning one particular Basic service group, the served mobile subscriber
should be informed whether or not call forwarding on mobile subscriber busy is registered, including
information whether it is active and if so, whether it is operative or quiescent for that Basic service group. If
CFB isregistered, the associated forwarded-to number shall be given.

2.3.12 Charging requirements

The forwarding subscriber may be charged for the forwarded part of the call.

2.4 Exceptional procedures or unsuccessful outcome

2.4.2 Registration

If the system cannot accept a registration request, the served mobile subscriber should receive a notification that call
forwarding on mobile subscriber busy registration was not successful. Possible causes are;

- service not subscribed to;

- forwarded-to number isinvalid directory number;

- useof an operator access prefix;

- insufficient information;

- forwarded-to number is a special service code (e.g. police);

- forwarded-to number is the directory number of the mobile subscriber herself;
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- conflicting situation with other supplementary services (e.g. incoming call barring has been activated);
- no basic service provisioned within the basic service groups.

The network is not required to validate information related to the forwarded-to number.

2.4.3 Erasure

If the network cannot accept a mobile subscriber's request for erasure, cause will be returned to the subscriber, such as:
- insufficient information;
- inconsistent with registration.

If the subscriber does not completely specify which call forwarding on mobile subscriber busy request is to be erased,
the network will reject the erasure request with appropriate cause.

If no Basic Service Code isinserted by the user, CF will be erased from all Basic Services.

2.4.4 Activation

If there is no CFB forwarded-to-number registered against a Basic Service group, the activation request for that Basic
Service group shall be denied.

Examples of causes for a not accepted activation request:
- service not provisioned;
- conflicting situation with other supplementary services;

- service not registered.

245 Deactivation

If the network cannot accept a deactivation request, an appropriate cause will be returned to the user, e.g. Service not
Active.

2.4.6 Invocation

Withina PLMN or different PLMNSs the number of tandem forwarding connections should be limited. The maximum
number of tandem forwarding connections should be limited to a value between 1 and 5. Thisisto prevent infinite
looping.

If the limit of successive forwardings of a call has aready been reached, an unsuccessful call set up indication is sent
backwards.

If the forwarded call cannot be completed to the forwarded-to destination, then the network will clear the forwarded part
of the call and an unsuccessful call set up indication is sent backwards.

NOTE: Call forwarding on mobile subscriber busy applies only to the Basic services subscribed to. Callsto a
directory number requesting a Basic service which is not subscribed to will never be forwarded.

2.5 Alternate Procedures

None identified.
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2.6 Interactions with other supplementary services

2.6.81.1 Calling line identification presentation

See TS 22.081.

2.6.81.2 Calling line identification restriction

See TS 22.081.

2.6.81.3 Connected line identification presentation

See TS 22.081.

2.6.81.4 Connected line identification restriction

See TS 22.081.

2.6.82.1 Call forwarding unconditional

See section 1.6.82.2.

2.6.83.1 Call waiting
See TS 22.083.

2.6.84.1 Multi party
See TS 22.084.

2.6.85.1 Closed user group
See TS 22.085.

2.6.86.1 Advice of charge
See TS 22.086.

2.6.88.1 Barring of all outgoing calls

Same as the interaction between call forwarding unconditional and barring of all outgoing calls.

2.6.88.2 Barring of outgoing international calls
Served mobile subscriber:

- If barring of outgoing international callsis active, the registration of an international forwarded-to number (from
the visited PLMN country) for call forwarding on mobile subscriber busy, as well as the activation of call
forwarding on mobile subscriber busy to such a forwarded-to number, is denied. The mobile subscriber shall be
informed of this supplementary service incompatibility.

- If Call forwarding on mobile subscriber busy is active to an international forwarded-to number (from the local
PLMN country), activation of Barring of outgoing international callsis denied. The mobile subscriber shall be
informed of this supplementary service incompatibility.

- If Barring of outgoing international calls and Call forwarding on mobile subscriber busy are simultaneously
active (i.e. the forwarded-to number is alocal number seen from the local PLMN country), Call forwarding on
mobile subscriber busy will be made quiescent by the network as soon as the mobile subscriber updatesin
another PLMN country.
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If barring of outgoing international callsis subsequently deactivated, or if the mobile subscriber updatesin a
PLMN where the forwarded-to number is not considered as an international number, call forwarding on mobile
subscriber busy is automatically made operative (unless the interaction with another supplementary service
requests that it remains quiescent).

2.6.88.4 Barring of outgoing international calls except those directed to the home

PLMN country

Served mobile subscriber:

If Barring of outgoing international calls except those directed to the home PLMN country is active, the
registration of an international forwarded-to number (from the local PLMN country) except to the HPLMN
country, as well as the activation of call forwarding on mobile subscriber busy to such a forwarded-to number, is
denied. The mobile subscriber shall be informed of this supplementary service incompatibility.

If Call forwarding on mobile subscriber busy is active to an international forwarded-to number (from the local
PLMN country) except to the HPLMN country, activation of Barring of outgoing international calls except those
directed to the home PLMN country is denied. The mobile subscriber shall be informed of this supplementary
service incompatibility.

If Barring of outgoing international calls except those directed to the home PLMN country and Call forwarding
on mobile subscriber busy are simultaneously active (i.e. the forwarded-to number is alocal number seen from
thelocal PLMN country or a number in the HPLMN country), Call forwarding on mobile subscriber busy will be
made quiescent as soon as the mobile subscriber is updated in another PLMN country if the forwarded-to

number is not a number in the HPLMN country.

If Barring of outgoing international calls except those directed to the home PLMN country is subsequently
deactivated, or if the mobile subscriber updatesin a PLMN where the forwarded-to number is not barred, Call
forwarding on mobile subscriber busy is automatically made operative (unless the interaction with another
supplementary service requests that it remains quiescent).

2.6.88.6 Barring of all incoming calls

Same as the interaction between call forwarding unconditional and barring of al incoming calls.

2.6.88.7 Barring of incoming calls when roaming outside the home PLMN country

Served mobile subscriber:

If Barring of incoming calls when roaming outside the home PLMN country is active and operative (i.e. the
mobile subscriber is roaming outside the home PLMN country) then the registration and/or activation of Call
forwarding on mabile subscriber busy is denied. The mobile subscriber shall be informed of this supplementary
service incompatibility.

If Barring of incoming calls when roaming outside the home PLMN country is active and quiescent (i.e. the
mobile subscriber isin the home PLMN country), then the registration and/or activation of Call forwarding on
mobile subscriber busy is not denied.

If Barring of incoming calls when roaming outside the home PLMN country becomes operative after Call
forwarding on mobile subscriber busy has been registered and/or activated, Call forwarding on mobile subscriber
busy is made quiescent.

If Barring of incoming calls when roaming outside the home PLMN country subsequently becomes quiescent,
Call forwarding on mobile subscriber busy is automatically made operative (unless the interaction with another
supplementary service requests that it remains quiescent).

If Call forwarding on mobile subscriber busy is active and operative and the mobile subscriber is roaming
outside the home PLMN country, activation of Barring of incoming calls when roaming outside the HPLMN
country is denied. The mobile subscriber shall be informed of this supplementary service incompatibility.

If call forwarding on mobile subscriber busy is active and quiescent and the mobile subscriber isroaming in the
home PLMN country, activation of Barring of incoming calls when roaming outside the HPLMN country is not
denied.
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Forwarded to subscriber: Calls forwarded to a subscriber having Barring of incoming calls when roaming outside the
HPLMN country active and operative, will be denied as any other incoming call to that subscriber.

2.7 Interworking considerations

If the forwarded-to number is not a PLMN- or ISDN-number, then an interworking situation is said to exist.

If aforwarded call meets an interworking situation, then an interworking indication should be sent to the calling party.
When interworking with non-PLMN or non-ISDN networks, tones and announcements will be required.

NOTEL: The number of timesacall has been forwarded once it has exited the PLMN or ISDN may not be limited.

NOTE2: Tones and/or announcements should not be provided to the calling party if the information transfer
capability is set to UDI.

3 Call Forwarding on No Reply

3.1 Definition

This service permits a called mobile subscriber to have the network send all incoming calls, or just those associated
with a specific Basic service group, addressed to the called mobile subscriber's directory number and which meet no
reply to another directory number. The ability of the served mobile subscriber to originate callsis unaffected. If this
service is activated, a cal isforwarded only if the call meets no reply.

3.2 Description

3.2.1 Description

The served mobile subscriber can regquest a different forwarded-to number for each Basic service group containing a
basic service to which she has subscribed.

3.2.2  Applicability to telecommunication services

The applicability of this supplementary service isdefined in TS 22.004.

3.2.3  Terminology

A served mobile subscriber is a mobile subscriber of a particular PLMN access who is requesting that calls to her
number be forwarded. This subscriber may also be referred to as the forwarding subscriber or the called subscriber.

A forwarded-to subscriber is a subscriber to whom the call shall be forwarded.

3.3 Normal procedures with successful outcome

3.3.1 Provision
The supplementary service will be provisioned for all Basic Services subscribed to and to which it is applicable.

The service can be offered with several subscription options. Options apply to all Basic services subscribed to. For each
subscription option, only one value can be selected.

Subscription options are summarized below:

Subscription options Value
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Forwarding subscriber receives -No
notification that the call has been forwarded -Yes
Calling subscriber receives -No
notification that the call has been forwarded -Yes
MSISDN of the served subscriber can be -No
presented to the forwarded-to subscriber -Yes

3.3.2 Withdrawal

The service will be withdrawn at the subscriber's request or for administrative reasons.

3.3.3 Registration
The following information has to be registered in the network:
1) the forwarded-to number, which may be accompanied by a forwarded-to sub-address;

2) information asto whether all callsor all calls of one (or several) specific Basic service group(s) should be
forwarded;

If no Basic Service Code isinserted by the user thisisinterpreted as All Basic Services.
3) theduration of the no reply condition timer.

Registration can take place either by the service provider or with an appropriate control procedure by the subscriber. If
the duration of the no reply condition timer is not registered by the mobile subscriber then the previous value set by the
mobile subscriber applies. If no previous value exists, a default value set by the service provider applies. Thevalueisin
between 5 and 30 seconds, in steps of 5 seconds.

Verification, where possible, of the forwarded-to number should be accomplished before accepting the call forwarding
reguest. This verification is done by a ssimple check of the forwarded-to number to see if the number is within the
allowed number range.

When the mobile subscriber so registers call forwarding on no reply, the network will return notification of acceptance
or rejection of the request. This notification will include the forwarded-to number to which call forwarding on no reply
isregistered and the duration of the no reply condition timer.

3.34 Erasure

A previous registration can be erased in either of three ways:
Firstly, the subscriber can specifically erase a previous registration with an appropriate control procedure.

Secondly, the subscriber can register information for call forwarding on no reply for the specific Basic service group to
another directory number, thus causing the previous registration of call forwarding on no reply to be overridden.

Thirdly, all information is erased as aresult of withdrawal of the service.

3.35 Activation

The user shall be allowed to activate Call Forwarding on No Reply (CFNRYy) by e.g. using the MMI command
described in TS 22.030. This activation request may include information of which Basic Service Group(s) it shall apply
to. If no such information isincluded, the Activation request applies to all Basic Service Groups.

When receiving an activation request the network shall activate CFNRYy for the Basic Service Groups comprised in the
BS group information given by the user against which a CFNRy forwarded-to-number is registered. The Activation(s)
shall be in accordance with the rules set out in TS 22.004.

The user shall receive a notification that CFNRy has been activated.
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The supplementary serviceis also activated for a Basic service group as aresult of Registration for that Basic service
group.

3.3.6 Deactivation

An active CFNRYy can be deactivated in either of two ways:

- The user may deactivate CFNRy by means of an appropriate control procedure (e.g. as described in TS 22.030).
A deactivation request may contain information of which Basic Service Group(s) it shall apply to. If no such
information isincluded the Deactivation request appliesto all Basic Service Groups.

When receiving a deactivation request the network shall deactivate CFNRY for the Basic Service Groups
comprised in the BS group information given by the user against which a CFNRy forwarded-to-number is
registered. However, the registered information shall not be erased. The Deactivation(s) shall be in accordance
with the rules set out in TS 22.004.

Even if there is no data stored against a particular Basic Service group comprised in a deactivation request, the
request shall be accepted by the network for the other Basic Service groups included in the information given by
the user.

-  Theserviceis deactivated as a result of Erasure.

In the former case, and also in the latter if Erasure is user controlled, the user shall receive a notification of
whether her request was accepted or rejected in accordance with the rules set out in TS 22.004.

3.3.7 Invocation

If the supplementary service is activated for a Basic service incoming calls for the specified Basic service that are not
answered within the period defined by the no reply condition timer, will be forwarded by network invocation.

3.3.8 Normal operation with successful outcome

When call forwarding on no reply is active and operative, incoming calls for the specified Basic Service(s) that are not
answered within the period defined by the no reply condition timer, will be forwarded without being offered to the
served mobile subscriber.

When an incoming call is forwarded on no reply the served mobile subscriber can, as a subscription option, receive
notification (but will not be able to answer the incoming call).

The forwarded-to subscriber will receive an indication that the call has been forwarded with the cause. The cause, when
available, will be the appropriate forwarding condition. Depending on the value of the served subscribers subscription
option, the forwarded-to subscriber may also receive the MSISDN of the served subscriber.

When multiple forwarding occurs the reason for forwarding and the MSISDN given to the forwarded-to subscriber
should relate to the last forwarding subscriber in the chain.

When call forwarding on no reply is active and operative, the ability of the served mobile subscriber to originate callsis
not affected. However, an indication that the call forwarding service is currently active and operative on a number will
be given to the forwarding party each time an outgoing call is made.

As a subscription option, the served mobile subscriber can request that the calling subscriber receives a notification that
the call has been forwarded.

NOTE: In casethe notification isimplemented using intermediate tones or announcements, the tones and/or
announcements to the calling party should not be provided if the information transfer capability is set to
uUDI.

3.3.11 Interrogation

Data request
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The data reguest procedure enables the mobile subscriber to obtain information about the data stored in the PLMN.
After having regquested this procedure the network shall return the following information:

- inresponse to a general datarequest the served mobile subscriber should be given alist of all Basic service
groupsto which call forwarding on no reply is registered, including information whether it is active and if so,
whether it is operative or quiescent, the associated forwarded-to numbers and the duration of the no reply timer;

- inresponse to a specific request concerning one particular Basic service group, the served mobile subscriber
should be informed whether or not call forwarding on no reply is registered, including information whether it is
active and if so, whether it is operative or quiescent for that Basic service group. If CFNRYy is registered, the
associated forwarded-to number and the duration of the no reply timer shall be given.

3.3.12 Charging requirements

The forwarding subscriber may be charged for the forwarded part of the call.

3.4 Exceptional procedures or unsuccessful outcome

3.4.2 Registration

If the system cannot accept a registration request, the served mobile subscriber should receive a notification that call
forwarding on no reply registration was not successful. Possible causes are;

- service not subscribed to;

- forwarded-to number isinvalid directory number;

- useof an operator access prefix;

- insufficient information;

- forwarded-to number is a special service code (e.g. palice);

- forwarded-to number is the directory number of the mobile subscriber herself;

- conflicting situation with other supplementary services (e.g. incoming call barring has been activated);
- no basic service provisioned within the basic service group(s).

The network is not required to validate information related to the forwarded-to number.

3.4.3 Erasure

If the network cannot accept a mobile subscriber's request for erasure, cause will be returned to the subscriber, such as:
- insufficient information;
- inconsistent with registration.

If the subscriber does not completely specify which call forwarding on no reply request is to be erased, the network will
reject the erasure request with appropriate cause.

If no Basic Service Code isinserted by the user, CF will be erased from all Basic Services.

3.4.4 Activation

If there is no CFNRYy forwarded-to-number registered against a Basic Service group, the activation request for that
Basic Service group shall be denied. However, if there is CFNRYy forwarded-to-numbers stored against other Basic
Service groups contained in the same activation reguest, these will be activated.

Examples of causes for a not accepted activation request:
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- service not provisioned;
- conflicting situation with other supplementary services,

- service not registered.

3.4.5 Deactivation

If the network cannot accept a deactivation request, an appropriate cause will be returned to the user, e.g. Service not
Active.

3.4.6 Invocation

Withina PLMN or different PLMNSs the number of tandem forwarding connections should be limited. The maximum
number of tandem forwarding connections should be limited to a value between 1 and 5. Thisisto prevent infinite
looping.

If the limit of successive forwardings of acall isreached and an attempt is made to forward the call an additional time,
then the forwarded call shall be treated as in the following paragraph.

If the forwarded call cannot be completed to the forwarded-to destination, then the network will clear the call towards
the calling user with an indication that the call cannot be completed. Thisindication shall not include information that
the call has been forwarded.

NOTE 1: Thealerting of the forwarding user shall have ceased on invocation of the CFNRy Service.
NOTE 2: The alerting of the calling subscriber should, if possible, not cease on invocation of CFNRYy.

NOTE 3: Call forwarding on no reply applies only to the Basic services subscribed to. Callsto a directory number
requesting a Basic service which is not subscribed to will never be forwarded.

3.5 Alternate procedures
None identified.
3.6 Interactions with other supplementary services

3.6.81.1 Calling line identification presentation

See TS22.081.

3.6.81.2 Calling line identification restriction

See TS 22.081.

3.6.81.3 Connected line identification presentation
See TS 22.081.

3.6.81.4 Connected line identification restriction

See TS 22.081.

3.6.82.1 Call forwarding unconditional
See section 1.6.82.3.
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3.6.83.1 Call waiting
See TS 22.083.

3.6.84.1 Multi party
See TS 22.084.

3.6.85.1 Closed user group
See TS 22.085.

3.6.86.1 Advice of charge
See TS 22.086.

3.6.88.1 Barring of all outgoing calls

Same as the interaction between call forwarding unconditional and barring of all outgoing calls.

3.6.88.2 Barring of outgoing international calls

Same as the interaction between call forwarding on mobile subscriber busy and barring of outgoing international calls.

3.6.884 Barring of outgoing international calls except those directed to the home
PLMN country

Same as the interaction between call forwarding on mobile subscriber busy and barring of outgoing international calls
except those directed to the home PLMN country.

3.6.88.6 Barring of all incoming calls

Same as the interaction between call forwarding unconditional and barring of al incoming calls.

3.6.88.7 Barring of incoming calls when roaming outside the home PLMN country

Same as the interaction between call forwarding on mobile subscriber busy and barring of incoming calls when roaming
outside the home PLMN country.

3.7 Interworking considerations

If the forwarded-to number is not a PLMN- or ISDN-number, then an interworking situation is said to exist.

If aforwarded call meets an interworking situation, then an interworking indication should be sent to the calling party.
When interworking with non-PLMN or non-ISDN networks, tones and announcements will be required.

NOTE1: The number of timesacall has been forwarded once it has exited the PLMN or ISDN may not be limited.

NOTE2: Tones and/or announcements should not be provided to the calling party if the information transfer
capability is set to UDI.
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4 Call Forwarding on Mobile Subscriber Not Reachable

4.1 Definition

This service permits a called mobile subscriber to have the network send all incoming calls, or just those associated
with a specific Basic service group, addressed to the called mobile subscriber's directory number, but which is not
reachable, to another directory number. The ability of the served mobile subscriber to originate callsis principally
unaffected, but practically it is affected if the mobile subscriber is de-registered, if there is radio congestion or if the
mobile subscriber for example is being out of radio coverage. If this service is activated, acall isforwarded only if the
mobile subscriber is not reachable.

4.2 Description

4.2.1 Description

The served mobile subscriber can regquest a different forwarded-to number for each Basic service group containing a
basic service to which he has subscribed.

4.2.2  Applicability to telecommunication services

The applicability of this supplementary service isdefined in TS 22.004.

4.2.3 Terminology

A served mobile subscriber is a mobile subscriber of a particular PLMN access who is requesting that callsto his
number be forwarded. This subscriber may also be referred to as the forwarding subscriber or the called subscriber. A
forwarded-to subscriber is a subscriber to whom the call shall be forwarded.

4.3 Normal procedures with successful outcome

4.3.1 Provision
The supplementary service will be provisioned for all Basic Services subscribed to and to which it is applicable.

The service can be offered with several subscription options. Options apply to all Basic service subscribed to. For each
subscription option only one value can be selected.

Subscription options Vaue
Calling subscriber receives -No
notification that the call has been forwarded -Yes
MSISDN of the served subscriber can be -No
presented to the forwarded-to subscriber -Yes

4.3.2 Withdrawal

The service will be withdrawn at the subscriber's request or for administrative reasons.

4.3.3 Registration

The following information has to be registered in the network:
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1) the forwarded-to number, which may be accompanied by a forwarded-to sub-address;

2) information asto whether all callsor all calls of one (or several) specific Basic service group(s) should be
forwarded.

If no Basic Service Code isinserted by the user thisisinterpreted as All Basic Services.
Registration can take place either by the service provider or with an appropriate control procedure by the subscriber.

Verification, where possible, of the forwarded-to number should be accomplished before accepting the call forwarding
request. This verification is done by a simple check of the forwarded to number to see if the number is within the
allowed number range.

When the mobile subscriber so registers call forwarding on mobile subscriber not reachable the network will return
notification of acceptance or rejection of the request. This notification will include the forwarded-to number to which
call forwarding on mobile subscriber not reachable is registered.

434 Erasure

A previous registration can be erased in either of three ways:
Firstly, the subscriber can specifically erase a previous registration with an appropriate control procedure.

Secondly, the subscriber can register information for call forwarding on mobile subscriber not reachable for the specific
Basic service group to another directory number, thus causing the previous registration of call forwarding on mobile
subscriber not reachable to be overridden.

Thirdly, all information is erased as aresult of withdrawal of the service.

4.3.5 Activation

The user shall be allowed to activate Call Forwarding on mobile not Reachable (CFNRc) by e.g. using the MMI
command described in TS 22.030. This activation request may include information of which Basic Service Group(s) it
shall apply to. If no such information isincluded the Activation appliesto all Basic Service Groups against which
CFNRc data (forwarded-to-number) is registered.

When receiving an activation request the network shall activate CFNRc for the Basic Service Groups comprised in the
BS group information given by the user and against which a CFNRc forwarded-to-number is registered. The
Activation(s) shall be in accordance with the rules set out in TS 22.004.

The user shall receive a notification that CFNRc has been activated.

The supplementary serviceis also activated for a Basic service group as aresult of registration for that Basic service
group.

4.3.6 Deactivation

An active CFNRc can be deactivated in either of two ways:

- The user may deactivate CFNRc by means of an appropriate control procedure (e.g. as described in TS 22.030).
An explicit deactivation request may contain information of which Basic Service Group(s) it shall apply to. If no
such information is included the Deactivation appliesto all Basic Service Groups.

When receiving a deactivation request the network shall deactivate CFNRc for the Basic Service Groups
comprised in the BS group information given by the user and against which a CFNRc forwarded-to-number is
registered. However, the registered information shall not be erased. The Deactivation(s) shall be in accordance
with the rules set out in TS 22.004.

Even if there is no data stored against a particular Basic Service group comprised in deactivation request, the
reguest shall be accepted by the network for the other Basic Service groups included in the information given by
the user.

- Theserviceis deactivated as aresult of Erasure.
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In the former case, and also in the latter if Erasureis user controlled, the user shall receive a notification of whether her
request was accepted or rejected in accordance with the rules set out in TS 22.004.

437 Invocation

If the supplementary service is activated for a Basic service incoming calls for the specified Basic service when the
mobile subscriber is not reachable, will be forwarded by network invocation.

4.3.8 Normal operation with successful outcome

When call forwarding on mobile subscriber not reachable is active and operative, al incoming calls for the specified
Basic Service(s) when the mobile subscriber is not reachable, will be forwarded without being offered to the served
mobile subscriber.

The forwarded-to subscriber will receive an indication that the call has been forwarded with the cause. The cause, when
available, will be the appropriate forwarding condition. Depending on the value of the served subscribers subscription
option, the forwarded-to subscriber may also receive the MSISDN of the served subscriber.

When multiple forwarding occurs the reason for forwarding and the MSISDN given to the forwarded-to subscriber
should relate to the last forwarding subscriber in the chain.

When call forwarding on mobile subscriber not reachable is active and operative, the ability of the served mobile
subscriber to originate callsis principally not affected, but practically it is affected if the mobile subscriber is de-
registered, on radio congestion or on no paging response. However, an indication that the call forwarding serviceis
currently active and operative on a number will be given to the forwarding party each time an outgoing call is made.

As a subscription option, the served mobile subscriber can request that the calling subscriber receives a notification that
the call has been forwarded.

NOTE: In casethe notification isimplemented using intermediate tones or announcements, the tones and/or
announcements to the calling party should not be provided if the information transfer capability is set to
uDlI.

4.3.11 Interrogation

Data request

The data reguest procedure enables the maobile subscriber to obtain information about the data stored in the PLMN.
After having requested this procedure the network shall return the following information:

- inresponse to a general datarequest the served mobile subscriber should be given alist of all Basic service
groups to which call forwarding on mobile subscriber not reachable is registered, including information whether
itisactive and if so, whether it is operative or quiescent, and the associated forwarded-to numbers;

- inresponse to a specific request concerning one particular Basic service group, the served mobile subscriber
should be informed whether or not call forwarding on mobile subscriber not reachable is registered, including
information whether it is active and if so, whether it is operative or quiescent for that Basic service group. If
CFNRc isregistered, the associated forwarded-to number shall be given.

4.3.12 Charging requirements

The forwarding subscriber may be charged for the forwarded part of the call.

4.4 Exceptional procedures or unsuccessful outcome
4.4.2 Registration

If the system cannot accept a registration request, the served mobile subscriber should receive a notification that call
forwarding on mobile subscriber not reachabl e registration was not successful. Possible causes are:
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- service not subscribed to;

- forwarded-to number isinvalid directory number;

- useof an operator access prefix;

- insufficient information;

- forwarded-to number is a special service code (e.g. police);

- forwarded-to number is the directory number of the mobile subscriber herself;

- conflicting situation with other supplementary services (e.g. incoming call barring has been activated);
- no basic service provisioned within the basic service group(s).

The network is not required to validate information related to the forwarded-to number.

4.43 Erasure

If the network cannot accept a mobile subscriber's request for erasure, cause will be returned to the subscriber, such as:
- insufficient information;
- inconsistent with registration.

If the subscriber does not completely specify which call forwarding on mobile subscriber not reachable request isto be
erased, the network will reject the erasure request with appropriate cause.

If no Basic Service Codeisinserted by the user, CF will be erased from all Basic Services.

444 Activation

If there is no CFNRc forwarded-to-number registered against a Basic Service group, the activation request for that
Basic Service group shall be denied.

Examples of causes for a not accepted activation request:
- service not provisioned;
- conflicting situation with other supplementary services,

- service not registered.

4.4.5 Deactivation

If the network cannot accept a deactivation request, an appropriate cause will be returned to the user, e.g. Service not
Active.

4.4.6 Invocation

Within aPLMN or different PLMNSs the number of tandem forwarding connections should be limited. The maximum
number of tandem forwarding connections should be limited to a value between 1 and 5. Thisisto prevent infinite
looping.

If the limit of successive forwardings of acall has aready been reached, an unsuccessful call set up indication is sent
backwards.

If the forwarded call cannot be completed to the forwarded-to destination, then the network will clear the forwarded part
of the call and an unsuccessful call set up indication is sent backwards.

NOTE: Call forwarding on mobile subscriber not reachable applies only to the Basic services subscribed to. Calls
to adirectory number regquesting a Basic service which is not subscribed to will never be forwarded.
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4.5 Alternate procedures

None identified.

4.6 Interactions with other supplementary services

4.6.81.1 Calling line identification presentation
See TS 02.081.

4.6.81.2 Calling line identification restriction

See TS 02.081.

4.6.81.3 Connected line identification presentation
See TS 02.081.

46814 Connected line identification restriction

See TS 02.081.

4.6.82.1 Call forwarding unconditional
See section 1.6.82.4.

4.6.83.1 Call waiting
See TS 22.083.

4.6.84.1 Multi party
See GSM-TS 22.084.

4.6.85.1 Closed user group

See GSM-TS 22.085.

4.6.86.1 Advice of charge
See GSM-TS 22.086.

4.6.88.1 Barring of all outgoing calls

Same as the interaction between call forwarding unconditional and barring of all outgoing calls.

4.6.88.2 Barring of outgoing international calls

Same as the interaction between call forwarding on mobile subscriber busy and barring of outgoing international calls.

4.6.88.4 Barring of outgoing international calls except those directed to the home
PLMN country

Same as the interaction between call forwarding on mobile subscriber busy and barring of outgoing international calls
except those directed to the home PLMN country.
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4.6.88.6 Barring of all incoming calls

Same as the interaction between call forwarding unconditional and barring of al incoming calls.

4.6.88.7 Barring of incoming calls when roaming outside the home PLMN country

Same as the interaction between call forwarding on mobile subscriber busy and barring of incoming calls when roaming
outside the home PLMN country.

4.7 Interworking considerations
If the forwarded-to number is not a PLMN- or ISDN-number, then an interworking situation is said to exist.
If aforwarded call meets an interworking situation, then an interworking indication should be sent to the calling party.
When interworking with non-PLMN or non-ISDN networks, tones and announcements will be required.
NOTE 1: The number of timesacall has been forwarded once it has exited the PLMN or ISDN may not be limited.

NOTE 2: Tones and/or announcements should not be provided to the calling party if the information transfer
capability is set to UDI.
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Foreword
This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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0 Scope

The present document describes the Supplementary Services belonging to the group Line I dentification Supplementary
Services.

The general aspects, including definitions and recommended provision, of the description of the Supplementary
Services are given in 3GPP TS 22.004.

The group of Line Identification Supplementary Servicesis divided into the following four Supplementary Services:
CLIP- Cadlinglineidentification presentation (clause 1);
CLIR - Calling lineidentification restriction (clause 2);
COLP - Connected line identification presentation (clause 3);
COLR - Connected line identification restriction (clause 4).
Definition of lineidentity: The lineidentity is made up of a number of information units:
- the subscriber's national ISDN/MSISDN number (MSISDN number is the number stored in the VLR);
- thecountry code;

- optionally, subaddress information. The PLMN cannot be responsible for the content of this subaddress. (For
definition of the subaddress see ITU-T Recommendation E.164 [3] subclause 11.2).

Inafull ISDN environment, the line identity shall include all the address information necessary to
unambiguously identify a subscriber.

The calling line identity isthe line identity of the calling party.
The connected line identity isthe line identity of the connected party.

If for the line identity of the calling party or the connected party additional line identification is received (additional
calling party/connected party number) in aPLMN this additional line identification shall be used for the presentation
purpose of the line identification presentation services.

Definition of Presentation and Screening Indicators: In addition to or instead of the line identity, the network may
give a Presentation Indicator (Pl) and/or a Screening Indicator (Sl) to the served subscriber. The following information
may be given:

- Presentation Indicator showing:
a) presentation allowed, or
b) presentation restricted, or
€) number not available due to interworking;

If Presentation Indicator is set to "Presentation Restricted”, then the MS can get additional information on the Cause of
no CLI, if provided by the network.

The Cause of no CLI value may be one of the following :
- Unavailable
- rgject by user
- interaction with other services
- coin line/ pay phone
- Screening Indicator showing:

a) user provided, verified and passed, or
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b) user provided, not screened, or

¢) network provided.

If thelineidentity isthat of aPLMN subscriber, then:
the national number and the country code shall always be provided by the network;
the subaddress shall only be included if it is provided by the user (or user equipment);

the screening indicator shall indicate "network provided".

0.1 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] TR 21.905: " Vocabulary for 3GPP Specifications".
[2] GSM-TS 22.004: General on Supplementary Services'.
[3] ITU-T Recommendation E.164: "Numbering plan for the ISDN era’.

0.2 Abbreviations

Abbreviations used in the present document are listed in TR 21.905 [1].

1 Calling Line Identification Presentation (CLIP)

1.1 Definition

The CLIP Supplementary Service provides the called party with the possibility to receive the line identity of the calling
party.

1.2 Description

1.2.1 Description
This Supplementary Service provides for the ability to indicate the line identity of the calling party to the called party.

The network shall deliver the calling line identity to the called party at call set-up time, regardless of the terminal
capability to handle the information.
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1.2.2  Applicability to telecommunication services
The applicability of this Supplementary Serviceis defined in GSM-TS 22.004 [2].

1.3 Normal procedures with successful outcome

1.3.1 Provision

This Supplementary Serviceis provisioned for all Basic Services subscribed to and to which it is applicable, i.e. not
provisioned for any subset of these Basic Services.

Override category withinaPLMN

Override category within an ISDN/PLMN. Depending on national regulations, some networks may define
categories of subscribers that have the ability to override the presentation restriction (CLIR, clause 2) and have
the calling line identity presented (e.g., the police). The ability to have such override category is a national
option.

Override category between a PLMN and a network providing calling line identification restriction

Override category between ISDN/PLMNs. When acall originatesin one ISDN/PLMN and terminates in another
ISDN/PLMN and the CLIR Supplementary Service is applied, the rules and regulations of the destination
network shall apply. For example, the override category may not be applicable in the originating network but
may be applicable in the destination network. In this situation, a call with the CLIR Supplementary Service
applied can till be overridden in the destination network.

The override category is only applicable within the HPLMN country.

1.3.2 Withdrawal

The CLIP Supplementary Service shall be withdrawn at the customer's request or for administrative reasons.

1.3.5 Activation

The CLIP Supplementary Service is activated as a result of provision.

1.3.6 Deactivation

The CLIP Supplementary Service is deactivated as aresult of withdrawal.

1.3.7 Invocation

The network shall automatically invoke the CLIP Supplementary Service in the call set-up phase.

1.3.8 Normal operation with successful outcome

A user who has subscribed to the CLIP Supplementary Service and receives a call shall also receive the line identity of
the calling party.

In addition to or instead of the calling line identity, the subscriber may be given a Presentation Indicator and/or a
Screening Indicator with the relevant information. If provided by the network, the subscriber may also be given some
additional information on the Cause of no CLI in case of a presentation restricted.

1.3.11 Interrogation

Status check
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The mobile subscriber can request the status of the Supplementary Service and be informed if the service is provided to
her.

1.4 Exceptional procedures or unsuccessful outcome

If the CLIR Supplementary Serviceis applicable to the call, then the called PLMN user shall receive an indication that
the calling line identity is not available because of restriction.

NOTE: Seealso subclause 1.3.1 (override category).

In some interworking situations in which the connection is not completely supported by the sufficient signalling
capability, then the called PLMN user shall receive an indication that the calling line identity is not available.

For an international call in which the originating network does not provide the calling line identity, then the called
PLMN user shall receive an indication that the calling line identity is not available.

1.5 Alternate procedures

None identified.
1.6 Interactions with other Supplementary Services
1.6.81.2 Calling line identification restriction

The CLIR Supplementary Service shall take precedence over the CLIP Supplementary Service.

The CLIP Supplementary Service can take precedence over the CLIR Supplementary Service when the called user has
an override category. The availability of the override category as well as the handling of calling line identity parameters
for the override category is a national matter.

1.6.82.1 Call forwarding unconditional

When acall has been forwarded and the forwarded-to user has been provided with the CLIP Supplementary Service, the
forwarded-to user shall receive the number of the original calling user, if this calling user has not subscribed to or
invoked the CLIR Supplementary Service.

1.6.82.2 Call forwarding on mobile subscriber busy

Same as the interaction with call forwarding unconditional.

1.6.82.3 Call forwarding on no reply

Same as the interaction with call forwarding unconditional.

1.6.82.4 Call forwarding on mobile subscriber not reachable

Same as the interaction with call forwarding unconditional.

1.6.83.1 Call Waiting

If the served mobile subscriber is provisioned with the CLIP service, the notification of an incoming (waiting) call
offered to that subscriber shall include the calling line identity, as for anormal call.

1.7 Interworking considerations

According to national network specific rules, the CLIP Supplementary Services need not be applicable, if at least one of
the two partiesis not an ISDN or PLMN subscriber.
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2 Calling Line Identification Restriction (CLIR)

2.1 Definition

The CLIR Supplementary Service enables the calling party to prevent presentation of its line identity to the called party.

2.2 Description

2.2.1 Description

The CLIR Supplementary Service is a Supplementary Service offered to the calling party to prevent presentation of the
calling party's line identity, to the called party. In the case where the called party has an override category, see subclause
24.

2.2.2  Applicability to telecommunications services

The applicability of this Supplementary Serviceis defined in GSM-T S 22.004.

2.3 Normal procedures with successful outcome

2.3.1 Provision

This Supplementary Serviceis provisioned for all Basic Services subscribed to and to which it is applicable, i.e. not
provisioned for any subset of these Basic Services.

Asaservice provider option, the CLIR Supplementary Service can be offered with one subscription option permanent
(invoked for all relevant calls) or temporary (suppressed by the user on a per call basis).

In temporary mode, the subscriber may subscribe to the default values:
- presentation restricted: or,
- presentation not restricted.

The option appliesto all BS which are provisioned for this SS.

2.3.2 Withdrawal

This Supplementary Service will be withdrawn at the subscriber's request or for administrative reasons.

2.3.5 Activation

The CLIR Supplementary Service shall be activated on provision.

2.3.6 Deactivation

The CLIR Supplementary Service shall be deactivated on withdrawal.

2.3.7 Invocation

If subscribed to in the permanent mode, then the network shall automatically invoke the CLIR Supplementary Service
for each outgoing call.
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If subscribed-to in the temporary mode with the default value " presentation restricted”, then the network shall
automatically invoke the CLIR Supplementary Service for each outgoing call unless CLIR is suppressed by subscriber
reguest at the time of call request.

If subscribed-to in the temporary mode with the default value "presentation not restricted”, then the network shall only
invoke the CLIR Supplementary Service if requested by subscriber at the time of call request.
2.3.8 Normal operation with successful outcome

When the CLIR Supplementary Serviceisinvoked, the originating network shall provide the destination network with a
notification that the line identity of the calling party is not allowed to be presented to the called party. The originating
network may also provide information on the cause of no CLI.

If the called party subscribes to the CLIP Supplementary Service and the CLIR Supplementary Service has been
invoked, then the called party shall receive an indication that the calling line identity is not available due to restriction.
2.3.11 Interrogation
Data request
The mobile subscriber can request the data of the Supplementary Service.
In response the following information shall be given:
- whether the serviceis provided of not;
- if provided which mode is subscribed,;

- if subscribed-to the temporary mode, which default value.

2.4 Exceptional procedures or unsuccessful outcome

If the subscriber has subscribed to the permanent mode and she tries to suppress the invocation of the CLIR
Supplementary Service per MMI command during call set-up (i.e. requests that the CLI is displayed), she shall be
notified that the suppression has not been performed and the call set-up shall continue. If the user has not subscribed to
CLIR Supplementary Service and she triesto invoke it during call set-up per MMI command (i.e. requests that the CLI
is not displayed), the call set-up attempt shall be rejected.

If the called party has arelevant override category (see subclause 1.3.1), the restriction service will be overridden and
the calling line identity will be presented to the called party.

2.5 Alternate Procedures
A VPLMN which supports the CLIR service shall ensure that the line identity of a subscriber whose HPLMN does not

support the CLIR service shall not be displayed to the called party unless the subscriber wishes so or the called party
has CLIR override capability.

2.6 Interactions with other Supplementary Services
2.6.81.1 Calling line identification presentation

See subclause 1.6.81.2.

2.6.82.1 Call forwarding unconditional

No interaction, i.e. when the CLIR Supplementary Serviceis applicable and invoked for the original calling subscriber,
her line identity shall not be presented to the forwarded-to user unless the forwarded-to user has an override category.
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2.6.82.2 Call forwarding on mobile subscriber busy

Same as the interaction with call forwarding unconditional.

2.6.82.3 Call forwarding on no reply

Same as the interaction with call forwarding unconditional.

2.6.82.4 Call forwarding on mobile subscriber not reachable

Same as the interaction with call forwarding unconditional.

2.7 Interworking considerations

On callsto or vianon-ISDNSs, it cannot be assured that a calling line identification restriction indication can be carried
to the destination network. As a national option the originating network can restrict any information identifying the
calling party from being forwarded to the destination network when the CLIR Supplementary Serviceis applicable. If a
destination network receives a calling line identity without any indication of presentation allowed or restricted, the
destination network shall act according to its rules and regulations.

For inter-network calls, when the CLIR Supplementary Service isinvoked, the originating network shall provide the
destination network with a notification that the line identity of the calling party is not allowed to be presented to the
called party. The originating network may also provide information on the cause of no CLI.

NOTE: When the Supplementary Service CLIR isinvoked, some network providers may not send the identity of
the calling subscriber to other network.

3 Connected Line Identification Presentation (COLP)

3.1 Definition

The Connected Line Identification Presentation (COLP) Supplementary Service provides the calling party with the
possibility to receive the line identity of the connected party.

3.2 Description

3.2.1 Description

This Supplementary Serviceis not adialling check but an indication to the calling subscriber of the connected line
identity in afull ISDN/PLMN environment, the connected line identity shall include all the information necessary to
unambiguoudly identify the connected party.

The network shall deliver the connected line identity to the calling party regardless of the terminal capability to handle
the information.

3.2.2  Applicability to telecommunication services
The applicability of this Supplementary Serviceis defined in GSM-T S 22.004.
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3.3 Normal procedure with successful outcome

3.3.1 Provision

This Supplementary Serviceis provisioned for all Basic Services subscribed to and to which it is applicable, i.e. not
provisioned for any subset of these Basic Services.

Override category withinaPLMN

Override category within an ISDN/PLMN. Depending on national regulations, some networks may define
categories of subscribers that have the ability to override the presentation restriction (COLR, clause4) and have
the connected line identity presented (e.g., the police). The ability to have such an override category is a national
option.

Override category between a PLMN and a network providing connected lineidentification restriction.

Override category between ISDNs/PLMNs. When acall originatesin one ISDN/PLMN and terminatesin
another ISDN/PLMN and the COLR Supplementary Service is applied, the rules and regulations of the
originating network shall apply.

The override category is only applicable within the HPLMN country.

3.3.2 Withdrawal

The COLP Supplementary Service shall be withdrawn at the customer's request or for administrative reasons.

3.35 Activation

The COLP Supplementary Service is activated as aresult of provision.

3.3.6 Deactivation

The COLP Supplementary Service is deactivated as a result of withdrawal.

3.3.7 Invocation

The network shall automatically invoke the COLP Supplementary Service on each outgoing call made by the served
user.

3.3.8 Normal operation with successful outcome
The calling subscriber shall at the end of the call set-up phase receive the connected line identity.

In addition to or instead of the connected line identity the subscriber may be given a Presentation Indicator
and/or a Screening Indicator with the relevant information.

3.3.11 Interrogation
Status check

The mobile subscriber can request the status of the Supplementary Service and be informed if the service is provided to
her.

3.4 Exceptional procedures or unsuccessful outcome

If the COLR Supplementary Serviceis applicable to the call, the served user shall receive an indication that the
connected line identity is not available due to restriction.
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NOTE: Seealso subclause 3.3.1 (override category).

In some interworking situations in which the connection is not completely supported by sufficient signalling capability,
the served user shall receive an indication that the connected line identity is not available.

For an international call in which the destination network does not provide the connected line identity, then the served
user shall receive an indication that the connected line identity is not available.

3.5 Alternate procedures

Noneidentified.
3.6 Interactions with other Supplementary Services
3.6.81.4 Connected line identification restriction

The COLR Supplementary Service shall take precedence over the COLP Supplementary Service. The COLP
Supplementary Service can take precedence over the COLR Supplementary Service when the served user has an
override category. The availability of the override category as well as the handling of connected line identity parameters
for the override category is a national option.

3.6.82.1 Call forwarding unconditional
If the served (forwarding) user selects the option that the calling user is not notified of call forwarding, then the calling

user shall receive no forwarding notification, and the calling user shall not receive the connected line identity when the
call isanswered, unless the calling user has override capability. Otherwise, no interaction.

3.6.82.2 Call forwarding on mobile subscriber busy

Same as the interaction with call forwarding unconditional.

3.6.82.3 Call forwarding on no reply

Same as the interaction with call forwarding unconditional.

3.6.82.4 Call forwarding on mobile subscriber not reachable

Same as the interaction with call forwarding unconditional.

3.6.84.1 Multiparty

Multiparty controller: no impact, i.e. neither Supplementary Service shall affect the operation or the other
Supplementary Service.

Remote parties: they shall not receive the COLP Supplementary Service information of parties being added to the
conference.

3.7 Interworking considerations

According to national network specific rules the COLP Supplementary Service need not be applicable, if at least one of
the two partiesis not an ISDN or GSM-PLMN subscriber.
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4 Connected Line Identification Restriction (COLR)

4.1 Definition

The COLR Supplementary Service enables the connected party to prevent presentation of its line identity to the calling
party.

4.2 Description

4.2.1 Description

The COLR Supplementary Service is a Supplementary Service offered to the connected party to prevent presentation of
the connected line identity, to the calling party. In the case where the calling party has an override category, see
subclause 4.4.

4.2.2  Applicability to telecommunications services
The applicability of this Supplementary Serviceis defined in TSGSM 22.004.

4.3 Normal procedures with successful outcome

431 Provision

This Supplementary Serviceis provisioned for all Basic Services subscribed to and to which it is applicable, i.e. not
provisioned for any subset of these Basic Services.

4.3.2 Withdrawal

This Supplementary Service will be withdrawn at the subscriber's request or for administrative reasons.

4.3.5 Activation

The COLR Supplementary Service shall be activated on provision.

4.3.6 Deactivation

The COLR Supplementary Service shall be deactivated on withdrawal .

4.3.7 Invocation

The network shall automatically invoke the COLR Supplementary Service for each incoming call at call set-up phase.

4.3.8 Normal operation with successful outcome

If the calling party subscribes to the COLP Supplementary Service and the COLR Supplementary Service has been
invoked, then the calling party shall receive an indication that the connected line identity is not available due to
restriction.

When the COLR Supplementary Service isinvoked, the destination network shall provide the originating network with
anotification that the line identity of the connected party is not alowed to be presented to the calling party.
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4.3.11 Interrogation
Status check

The mobile subscriber can request the status of the Supplementary Service and be informed if the service is provided to
her.

4.4 Exceptional procedures or unsuccessful outcome
If the calling party has arelevant override category (see subclause 3.3.1) the restriction service will be overridden and
the connected line identity will be presented to the calling party.

4.5 Alternate procedures

A VPLMN which supports the COLR service shall ensure that the line identity of a subscriber whose HPLMN does not
support the COLR service shall not be displayed to the calling party unless the calling party has COLR override

capability.

4.6 Interactions with other Supplementary Services
4.6.81.3 Connected line identification presentation

See subclause 3.6.81.4.

4.6.82.1 Call forwarding unconditional

If aforwarded-to user subscribes to the COLR Supplementary Service, then the forwarded-to user's line identity shall
not be provided with the notification that the call has been forwarded.

A calling user that subscribes to the COLP Supplementary Service and who has override capability shall not be able to
receive the forwarded-to user's line identity as part of the diverting notification information, but can invoke the COLP
Supplementary Service with override in order to receive the connected line identity when the call is answered.

4.6.82.2 Call forwarding on mobile subscriber busy

Same as the interaction with call forwarding unconditional.

4.6.82.3 Call forwarding on no reply

Same as the interaction with call forwarding unconditional.

4.6.82.4 Call forwarding on mobile subscriber not reachable

Same as the interaction with call forwarding unconditional.

4.7 Interworking consideration

On calls from or via non-ISDNs, it cannot be assured that a connected line restriction indication can be carried to the
originating network. As a national option, the destination network can restrict any information identifying the connected
party from being returned to the originating network when the COLR Supplementary Serviceis applicable. I