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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-members, and can be found
in SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in respect
of ETS standards’, which is available free of charge from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including | PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This European Standard (Telecommunications series) has been produced by the Special Mobile Group (SMG), and is
now submitted for the Public Enquiry phase of the ETSI standards Two-step Approval Procedure.

The present document specifies the stage 1 description for the Cordless Telephony System (CTS) within the digital
cellular telecommunications system.

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

Version 7.X.y
where:
7 Indicates GSM Phase 2+ Release 1998;
X the second digit isincremented for technical enhancements, corrections, updates, etc

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

Proposed national transposition dates

Date of latest announcement of this EN (doa): 3 months after ETSI publication
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 6 months after doa

Date of withdrawal of any conflicting National Standard (dow): 6 months after doa
Introduction

Today, there exists a clear distinction between the public mobile telephone systems for wide area coverage on the one
hand, and private cordless telephone systems for local area coverage on the other hand. Recently, attempts have been
made to integrate the wide area cellular and the local area cordless function into one and the same Mobile Equipment
(ME). However, because of the incompatibility between the existing cellular and cordless standards, this resultsin ME
implementations with rather low cost-efficiency.

The intention of the GSM Cordless Telephony System (CTYS) is therefore to provide cordless functionality to a standard
GSM Mobile Station (MS) with minimum impact on the MS. The impact would ideally be limited to an upgrade of the
ME and SIM software. This can only be accomplished if the radio interface of the cordless systemisidentical, or very
similar, to the standard GSM radio interface.

ETSI
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1 Scope

The scope of the present document is to describe the Service aspects of a GSM Cordless Telephony System (CTS),
which provides the possibility for users of GSM terminals to have cordless access to a fixed network, such as
PSTN/ISDN.

Due to the time constraints to have afirst specification ready for market needs, a phased approach is necessary. The first
phase aims primarily at an application supporting the speech teleservice (including DTMF support) in aresidential
single cell environment. The focusis on the requirements necessary to elaborate the radio interface and the security
aspects for such an application.

To not prevent or impede the evolution of CTS to additional services and functions, later phases may have to be
considered when now defining the means to fulfil the above mentioned requirements for the first phase of CTS.
Therefore, additional support on the CTS radio interface for later phase services (e.g. SMS, subscriber authentication
and GSM supplementary services), isincluded aready in CTS Phase 1, provided that such services are clearly defined.
Other expected services and functionsin later phases are included in Annex A.

The standardisation of the physical layers of the GSM-CTS fixed network interface is not in the scope of the present
document. However, consideration may need to be given to communication of application data between CTS and PLMN
viathe fixed network.

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.

« A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

* For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.X.y).

[1 GSM 01.04: "Digita cellular telecommunication system (Phase 2+); Abbreviations and acronyms".

[2] GSM 02.07: "Digital cellular telecommunications system (Phase 2+); Mobile Stations (MS)
features'.

[3] GSM 02.09: "Digital cellular telecommunications system (Phase 2+); Security aspects'.

[4] GSM 02.81: "Digital cellular telecommunication system (Phase 2+); Line identification
Supplementary Services - Stage 1.

[5] GSM 02.96: "Digita cellular telecommunication system (Phase 2+); Name identification
Supplementary Services - Stage 1".

[6] GSM 03.40: "Digital cellular telecommunications system (Phase 2+); Short Message Service
(sM9)".

[7 ETS 300 111 (1992): “Integrated Services Digital Network (ISDN); Telephony 3,1 kHz

teleservice, service description”.

[8] ETS 300 109 (1992): "Integrated Services Digital Network (ISDN); Circuit-mode 64 kbit/s 8 kHz
structured bearer service category usable for speech information transfer, service description”.
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[9] ETS 300 110 (1992): "Integrated Services Digital Network (ISDN); Circuit-mode 64 kbit/s 8 kHz
structured bearer service category usable for 3,1 kHz audio information transfer, service
description”.

[10] EN 301 144-1 V1.1.1 (1998-01): "The Signalling application for the mobility management service

on the alphainterface; Part 1: Protocol specification”.

[11] GSM 02.30: "Digital cellular telecommunication system (Phase 2+); Man Machine Interface
(MM1) of the Mobile Station (MS)".

3 Definitions and abbreviations

3.1 Definitions

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

FP Enrolment: The procedure where a CTS-FP isloaded with data necessary to obtain CTS operation. After this
procedure CTS operation may commence.

M S Enrolment: The procedure where a CTS-MSis associated for the first time with a CTS-FP. After this procedure
CTS-MS have access to this CTS-FP.

Registration: The procedure where an M S attaches to a certain CTS-FP. When registered, it is possible to make and
receive calls on the fixed network viathe CTS-FP. The MS and the CTS-FP must have been initialised correctly before
registration can take part.

Generic Frequency List (GFL): The Generic Frequency List (GFL) contains all absolute radio frequency channel
numbers (ARFCN), as defined in GSM 05.05, on which the CTS-FP is allowed to operate. The CTS-FP will never use
frequencies which are not listed in the GFL.

CTSMobile Station: A GSM MSwith CTS capability.
CTSFixed Part: The CTS-FP is adevice which acts as alink between the CTS-M S and the fixed network.
GSM Operator: The GSM operator is the operator who provides GSM cellular service to the MS.

CTSoperator: The CTS operator isthe operator who provides the GFL to the CTS-FP. The CTS operator may be the
same than the GSM operator.

CTS-SIM: The CTS-SIM isthe SIM card inserted in the CTS-FP, which materialised the CTS subscription. The CTS
SIM belongs to the CTS operator.

CTSsubscription: Theright to use a CTS operator’s frequency spectrum for communication between a CTS-FP and
CTSMS(s).

CTS-FP owner: A person who have the CTS-FP control and may authorise M'S Enrolment.
CTSuser: A person who hasa CTS-MSwhich is allowed to do CTS operations.

CTS-MSlocal number: A number in the range of 0-99 optionally assigned to the CTS-MS at enrolment. This number
isused for CTSinterna calls.

CTS-Roaming: Theright for an additional CTS-MS to be enrolled to a CTS-FP which isinitialised to an operator other
than the HPLMN operator of the additional CTS-MS.
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3.2 Abbreviations

In addition to those below, abbreviations used in the present document are listed in GSM 01.04.

CTS Cordless Telephony System

CTSFP Cordless Telephony System - Fixed Part
CTSMS Cordless Telephony System - Maobile Station
| FPEI International Fixed Part Equipment Identity
GFL Generic Frequency List

ISDN Integrated Services Digital Network

MS Mobile Station

PSTN Public Switched Telephone Network
SMS-MO Short Message Service - Mobile Originated
SMS-MT Short Message Service - Mobile Terminated

CTS-SIM Cordless Telephony System — Subscriber |dentity Module

4 Description

4.1 System overview

The GSM Cordless Telephone System (GSM-CTS) described in the present document is a radio communications system
based on a GSM-compatible cellular interface between a private radio base station called CTS Fixed Part (CTS-FP) and
aCTS mobile station (CTS-MS). The CTS-FP is connected viaawireline to the PSTN/ISDN network. From the fixed
network point of view, the CTS-FP will be compliant with the existing fixed network standards (e.g.. support the
telephony 3,1 kHz teleservice (see [7]), the speech bearer service (see[8]) and the 3,1 kHz audio bearer service (see[9]
in case of an ISDN CTS-FP and the relevant national standardsin case of PSTN CTS-FP). There isno direct radio
communication between the CTS-FP and a cellular network or between different CTS-FPs. However, this does not
preclude indirect communication, e.g. via the fixed network or viathe MS.

Anillustration of the CTS concept is shown in figure 1. Due to the low transmit power of the CTS-FP, the coverage area
isrestricted and limited. When the CTS-M S comes in range of the CTS-FP, it may register to the CTS. From then on the
user can make and accept calls directly viathe PSTN without the intervention of the public cellular network. When
registered, the MS checks whether it is still in range of the CTS and whether it is paged. As an option, the MS may
simultaneously work in both the cellular and the cordless mode, in aso called parallel mode, i.e. be registered both in
the GSM PLMN and the CTS. When the MS comes out of range of the CTS it may switch to the cellular mode. This
switch shall be indicated to the user. When the CTS-MSisin either CTS mode or GSM mode and is searching for a
potential channel to register with in the other mode, it shall be able to respond to paging messages from the modein
which it is currently registered.

The radio interface between the CTS-FP and the CTS-MSis amodified GSM interface. The carrier frequencies used are
the same as assigned for the cellular service. These carrier frequencies can be reserved by the operator for GSM-CTS
usage, or can be shared with the cellular system. In every case, however, the GSM operator controls, on an area and time
basis, on which frequencies the CTS is allowed to operate. In case of co-existence in the same operating area, a
procedure shall be deployed to minimise interference between GSM PLMN and CTS users.

NOTE: Thefrequenciesused for CTS could be in any frequency band defined for GSM, i.e. GSM 900, DCS1800
or PCS1900. This applies both to the CTS-FP and the CTS-MS.

The quality of service (e.g. service accessibility, call set-up time, bit rate for data services) of the ‘GSM only’
subscribers shall remain unaffected by the introduction of CTS. Means to guarantee that the quality of service of GSM
subscribers does not degrade due to CTS introduction have to be defined.

Since the M S uses the same frequency spectrum both for the cellular mode and the cordless mode, the ME hardware can
be reused. The intention is that hardware modifications in the radio transceiver of a standard GSM ME should not be
necessary. It is also arequirement that the introduction of CTS shall not destabilise any existing GSM mobile equipment
or degrade the mobile equipment's dedicated (e.g. in call) or idle mode performance.

The CTS operator can administer all CTS-FPs and the corresponding CTS. When the CTS s initialised, the required
operation parameters are downloaded into the CTS. This can either be done via the fixed network or viathe GSM radio
interface.
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Figure 1: Concept for the GSM CTS functionality

4.2 Service aspects

421 General

In the first phase of CTS an application for residential environment serving one cell isintended. The services and
features to be supported relate to this assumption.
4.2.2 User aspects

The user of the CTS shall be required to perform a simple installation process in order to initiaise the CTS operation.
This process shall include:

¢ Connection of the CTS-FP to the power supply and the fixed network interface.

¢ Enrolment of the CTS-FP (CTS-FP enrolment).
Asthe CTS-FP shall not be GSM operator specific, it has to be enrolled with operator specific data, e.g. alist of
allowed frequencies (Generic Frequency List GFL).

e Enrolment of one or several CTS-M Sswith the CTS-FP (CTS-MS enrolment).

Once initialised, CTS operation shall not require any specific action of the user to maintain the operation aslong as the
CTS-FPisnot de-activated (see clause 6).

To have service granted by the CTS-FP, aCTS-M S shall register, i.e. attach at the CTS-FP. In order to register, a
CTS-MS hasto be enrolled with the CTS-FP, the user has to bring the CTS-M S in range of the CTS-FP and the
appropriate operation mode has to be selected (see subclause 4.2.5.1).
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4.2.3 Subscriptions

The CTS-FP owner shall have avaid CTS subscription from a CTS operator. This subscription is materiaised by a
CTS-SIM. It givesthe right to the CTS-FP owner to initialise the CTS-FP and enrolled CTS-MS under conditions
defined by the CTS operator. In exchange of a subscription to a CTS operator, the CTS-FP owner will receiveaCTS-
GFL inthe CTS-FP.

The user of the GSM CTS service shall have a subscription with a GSM operator, which allows CTS service. ThisCTS
authorisation may be given to all the CTS-MSs of aPLMN or may be linked to a specific service subscription given by
the GSM operator. By default the CTS-MS are not allowed to do CTS operations. The use of a GSM subscription for
‘CTSonly serviceisnot precluded. Corresponding information may be stored in the SIM.

In order to be able to use the CTS service on the fixed network, a subscription to the fixed network is also required.

The fixed network, GSM and CT S subscriptions may be independent of each other. However at CTS-FP enrolment (see
subclause 5.1) the CTS-FP may obtain operation data specific to the CTS operator, the user of the CTS service has
subscribed to, thus the CTS-FP operation may be tied to a specific GSM operator.

The CTS-FPisnormally not subscribed to, it isthe users' property. After the CTS service subscription to one operator is
cancelled, it shall be possible to use the same CTS-FP for a CT S service subscription to another operator.

4.2.3.1 CTS-roaming aspects

A CTS-FP owner may only have one CTS subscription to asingle CTS operator. This operator defined which CTS-MS
are allowed to enrolled on a particular CTS-FP. Several control levels are offered by the CTS:

- Uncontrolled roaming: all CTS-MS from any GSM operator are allowed to enrol on the CTS-FP without CTS-
operator control

- Noroaming: the CTS-operator and the GSM operator are the same and only the CTS-MSs from the CTS
operator are allowed to register on the CTS-FP

- Control roaming: On case by case basis, the CTS-operator controls CTS-MS enrolment using CTS-MSIMSI.
In any cases, the CTS-FP owner authorisation is mandatory for CTS-M S enrolment.

Note: CTS-roaming has no impact on CTS-FP operational mode defined by the CTS-operator (e.g. frequency
management)

4.2.3.2 Withdrawal of CTS subscription

If the CTS subscription is withdrawn, the user looses the right to use a CTS- operator’s frequency spectrum for CTS
usage and CTS operation shall stop.

Asthe CTS serviceis not obtained directly from the GSM network like other GSM services (e.g. SMS), means of
subscription control have to be defined.

4.2.4 GSM coverage

The concept should allow CTS operation during all GSM coverage scenarios, e.g. the following:
« Areawith no GSM coverage.
* Areawith GSM coverage of the HPLMN operator.
« Areawith no HPLMN coverage, but coverage of other PLMN operator(s).

Depending on the enrolment concept being used (see subclause 5.1), alimitation may be that the MS need to bein
HPLMN (or at least PLMN) coverage once, before the CTS-FP can be correctly initialised (if the GSM radio interface is
used for enrolment data download).
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425  Mobility

4251 Mode selection between CTS and PLMN

The CTS-MS may operate in one of six different operation modes. It is not required that the CTS-M S support al the
modes. It shall be possible for the user to select between the supported modes at any time, except during an active call:

a) Manual mode: GSM only, i.e. the normal GSM operation.

b) Manua mode: CTS only, i.e. calls can only be originated or received viathe CTS-FP. The MSis not registered
with the GSM PLMN.

¢) Automatic mode with CTS preferred: The MSregistersto CTS, when in range, and then automatically triesto
register with GSM PLMN, when out of CTS range. A MS registered with a GSM PLMN and coming in range of
the CTS shall not register to CTSif a connection in the GSM PLMN is active. In that case the M S shall wait until
the connection is finished.

d) Automatic mode with GSM preferred: the MS registersto GSM PLMN, when in range, and then automatically
triesto register with CTS, when out of GSM PLMN range. A M S registered with CTS and coming in range of a
GSM PLMN shall not register to the GSM PLMN, if a connection in the CTSis active. In that case the MS shall
wait until the connection is finished.

€) Paralel mode - single active mode: the M S tries to register with both GSM PLMN and CTS. If aCTS-MSis
registered to both CTS-FP and GSM, it shall offer double servicein idle mode (i.e. full service on both systems
inidle mode), and at least single service in active mode (i.e. when involved in an active call on one system, no
service is required on the other system). Techniques shall avoid excessive signalling load on the GSM PLMN.

f) Paralel mode - double active mode: the MStries to register with both GSM PLMN and CTS. If aCTS-MSis
registered to both CTS-FP and GSM, it shall offer full service on both types of networks, e.g. the CTS-M S shall
be able to successfully handle all applicable terminating calls that are addressed to its MSISDN and to the PSTN
number.

When switched on, the CTS-M S enters the last selected operation mode.

NOTE: The user may, optionally, define a default mode setting, in which case the default mode is always entered
when the CTS-MSis switched on.

The selected mode and the current coverage (CTS and/or GSM) shall be indicated to the user.

The user of the CTS-MS might have subscribed to the CTS service only. Access of the CTS-M S to the GSM network
may however be required in order to establish asignalling link, e.g. to exchange operation control data.

4.25.2 Registration of the same CTS-MS with multiple CTS-FPs

A CTS-MSshall be able to register to all CTS-FPsit isinitialised with however it may only be registered with only one
CTS-FPat atime.

A list of al CTS-FPs, the CTS-MSis enrolled with, shall be stored in the CTS-MS, preferably on the SIM. Thislist
shall for each CTS-FP/ICTS-MS pair contain all data which defines their association.

Thislist shall also define the preference of registration in the case that the CTS-MSisin range of several CTS-FPswhen
entering the CTS mode of operation. The user shall be able to change the preference order of CTS-FPsin the list.

A manual registration mode may be implemented which enables the user to scan for CTS-FPsthe CTS-MSis enrolled
with in order to select a specific CTS-FP, of those in range, for registration.

4.2.5.3 Registration of multiple CTS-MSs with the same CTS-FP

Enrolment and parallel registration of multiple MS on a single CTS-FP shall be possible. The CTS-FP control however
what M Ss are allowed to be enrolled and registered.

A minimum number of 8 CTS-MSs shall be possible to register with the same CTS-FP.
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4254 Registration status of a CTS-MS

A mechanism to provide information about the registration status of a CTS-MS shall be supported. This mechanism can
be used for network information or routing purposes. If indicated at enrolment, this mechanism shall provide a
notification in the following situations:

a) When registering with the CTS.

b) When de-registering with the CTS.

¢) When registering with GSM after being registered on CTS.
This mechanism shall be transparent to the user.
In addition, when the mobile is leaving the GSM network for CTS registration (i.e. not in the parallel mode), it shall
behave towards the GSM network as if it was being switched off.

4.2.6 CTS applications

4.2.6.1 Tele-services
Thefirst phase of CTS shall support the speech teleservice on the CTS radio interface.

Emergency calls shall be supported for registered MSs only. The call origination of an emergency call shall be
according to the selected mode. In parallel mode, the preferential origination should be viathe CTS-FP.

The quality of the speech teleservice shall be at least equal to existing GSM speech qualities. The existing GSM phase 2
requirements on voice codecs according to ref. [xx] shall be applicableto CTS.

If the user attemptsto set up calls other than speech or emergency calls viathe fixed network, this request shall be sent
to the CTS-FP. The CTS-FP may issue arejection cause.

4.2.6.2 Supplementary services

Supplementary services invoked from the CTS-MS are directed towards the fixed network or the GSM network,
depending on the current mode and coverage. In parallel mode it should be possible for the user to choose the
preferential network and regardless of the preferential origination, to select on a per transaction basis the used network.

Asan option (both in the CTS-M S and CTS-FP) the user with CTS should be capable of supporting all the standardized
supplementary services that are provided in the GSM. From the point of view of the CTS-MS and the radio interface, the
operation of the services shall be the same in GSM and in cordless mode. The CTSradio interface protocol shall
therefore support the GSM supplementary services and correspond to the GSM radio interface with respect to the
supplementary services. Additional optional procedures may be provided in the CTS-FP, i.e. an interworking function
between the CTS radio interface protocol and the fixed network access protocol for the support of supplementary
services. Services not supported in the CTS-FP shall be rejected in the same way asin the GSM.

The CTS-MS shall indicate to the user if the CTS-FP cannot be used to handle the requested service, e.g. due to that the
fixed line is busy or the CTS-FP do not support the above-mentioned interworking.

4.2.6.3 Additional support for fixed network supplementary services

In order to enable support of supplementary servicesin the fixed network, DTMF handling on the CTS Radio Interface,
during CTS cdlls, shall be handled in the same way asin GSM. The CTS-FP shall generate the corresponding tones and
messages for the fixed network.

Since some fixed networks make use of hook-flash signalling, it shall be possible for the user to send a hook-flash
request to the CTS-FP, which shall then perform the hook-flash signalling on the line interface.
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4.2.6.4 Man Machine Interface (MMI)

If the fixed network is selected as the preferential network for mobile originated activities (see subclauses 4.2.6.2 and
5.5.1 for supplementary service operations and call set-up, respectively), the handset should not change its behaviour
regarding input MMI string. Normal rules according to GSM 02.30 should be used by the MS and the CTS-FP, which
would then perform the proper interworking towards the fixed network.

4.2.6.5 CTS internal calls

In the case when more than one CTS-M S are registered to a CTS-FP, interna calls (without billing) between the M Ss at
this CTS-FP should be possible, as an option (both in the CTS-MS and CTS-FP).

426.6 CTS internal call transfer

Asan option (both in the CTS-M S and CTS-FP) the user should be able to internally transfer a fixed network call from
one CTS-MSto another if both CTS-MSs are registered to the same CTS-FP.

4.26.7 CTS internal call hold

As an option (both in the CTS-MS and CTS-FP) the user should be able to put a fixed network call on internal hold, i.e.
to release the call on the CTS Radio Interface but keep it active on the fixed network interface. If thisoptionis
supported, it shall also be possible to retrieve the call.

426.8 General call

Asan option, it should be possible to trigger a general procedure which makes all the registered MSsring on a special
way and therefore allows the user to locate them. The procedure should be triggered by the CTS-FP or CTS-MS.

4.2.6.9 SMS-MT

As an option the user should be able to have a Mobile Terminated Short M essage presented, provided this message is
made available to the CTS-FP. The support of SMS-MT on the CTS radio interface is mandatory for the CTS-MS.

4.2.6.10 SMS-MO

As an option the user should be able to generate a Mobile Originated Short Message and send it towards the CTS-FP.
The CTS-FP may issue arejection cause, if the feature is not supported.

4.2.6.11 Other services

Other services are not required for the first phase.

4.3 Radio interface and GSM co-existence aspects

4.3.1 General principles

It should be possible to use the GSM-Cordless Telephony System (CTS) on the same carrier frequencies as assigned for
the cellular service. These carrier frequencies can be reserved for GSM-CTS usage, or can be shared with the cellular
system. In both cases the CT Soperator shall define a set of frequencies (Generic Frequency List) the CTSisalowed to
use. . These frequencies shall be part of the frequency set under its responsibility.

It is necessary for the CTS operator to have complete control, on an area and time basis, over the frequenciesthe CTS
can use.

Interference to the cellular system or other CTS systems shall be minimised.

The requirements in respect to the receiver and transmitter characteristics of the CTS FP shall allow communication
withaGSM MS.
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The CTS-FP shall also have a self-controlling feature to minimise interference in the case where no registered MSisin
range of the CTS-FP.
4.3.2 Broadcast channel functionality
For CTS the BCCH-like functionality shall include the following:
» revea the presence of the CTS;
» pagetheterminalsregistered to the CTS;
* accept access reguests from the terminals registered at the CTS;
» support intracell handover;

* gynchronisation.

4.4 Security requirements

441 General

The use of CTS shall not compromise the security of any PLMN or fixed network.

There shall be a mechanism that ensures that security options and parameters for the CTS-FP provided by the CTS
operator are followed by the CTS-FP.

There shall be a mechanism that ensures that the FP only obeys security options and parameter received from the PLMN
operator to which it isenrolled.

The CTS FP shall only be able to operate in the licensed area of the subscribed to PLMN. (See also subclause 5.6)

442 Enrolment

Enrolment of the MSto the FP shall include authentication of the SIM by the PLMN in accordance with the
requirements for subscriber identity authentication defined in 02.09, clause 3.

It shall be possible to conduct al CTS-FP and CTS-M S security mechanisms across the fixed network.
Enrolment of the M S to the FP shall include mutual authentication between the CTS-FP and the CTS-MS.

The mutual authentication of MS and FP shall use a CTS specific secret key.

4.4.3 Registration
Registration of the MS to the FP shall include mutual authentication between the CTS-FP and the CTS-MS.

The mutual authentication of MS and FP shall use a CTS specific secret key. This key shall not be akey input to the MS
viathe MS MMI, but shall be akey installed/derived during the enrolment of the M S to the FP.

It shall not be possible for an M S that has not been enrolled to an FP to register to that FP.

4.4.4 Protection of communications
Loca CTS communication (both signalling and user data) shall be protected against unauthorized eavesdropping.

This protection need not be as secure as for the GSM air interface, but it shall employ cryptographic methodsand aCTS
specific encryption key.

A CTS mobile subscriber shall be identified on the CTS radio path by alocal temporary, number, similar to, but not, the
TMSI.
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Communication across the fixed network of sensitive datarequired for CTS operation shall be protected against
unauthorized eavesdropping.

4.4.5 Security Parameter Storage Requirements

It shall be possible for the GSM operator to ascertain the IMEI of the MS when the CTS-MSisregistered with a
CTS_FP. Additionally, in order to detect changesin the ME used for CTS, the IMEI shall be passed to the FP during
every registration. If the FP detects a change in the IMEI since the last call, the FP shall inform the PLMN of this
change.

The CTS-FP shall have a unique identity (IFPEI) stored in a secure way, in accordance with the requirements for storage
of the IMEI, described in GSM 02.09.

It shall be possible for the GSM operator to ascertain the |FPEI of the CTS-FP

The common keys used by the MS and FP for mutual authentication and encryption of local CTS communication shall
be securely stored within the MS and FP. The secret keys used for enrolment and registration shall be stored in the SIM.

The FP shall not contain any algorithms used for GSM security (e.g. A3, A8) unless the storage of these algorithms
within the FP meets the requirements for storage of authentication functionality within the M S as defined in 02.09,
subclause 3.2.3.

Key management shall be under the control of the PLMN operator.

4.4.6 De-activation

It shall be possible within the operator defined time for the GSM operator to de-activate the CTS service of its
subscribers (i.e. de-activate the M S).

It shall be possible, within the operator defined time, for the CTS operator to de-activate a CT S-FP with respect to the
use of the operator’s frequencies by that CTS-FP (see also subclause 6.3).

5 Normal Procedures

51 Enrolment of CTS-FP

51.1 CTS operator procedure for enrolment of CTS-FP

At enrolment, the CTS-FP shall receive data needed for correct operation of the CTSradio interface, e.g. the following:
» theset of carrier frequencies;
 the maximum transmit power it is allowed to use;
e datarelated to CTS-roaming.

At enrolment, the CTS-FP may also receive other data necessary for the CTS-FP to operate, e.g. the following:

» data necessary to send registration status information to the network (e.g. afixed network destination address
where the information shall be sent);

e datarelated to number compatibility between GSM formats and fixed network formats, as described in subclause
55.1.

As a minimum requirement the following two mechanisms to provide data to the CTS-FP shall be supported:
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a) by means of network information viathe radio interface (e.g. a SM'S message, or a system-information message)
from the cellular network to the CTS-M S, which then forwards the information to the CTS-FP. Thisimplies that
the M'S must recognize that thisinformation isintended for CTS-FP usg, i.e. it shall forward the relevant
information, without any display to the user. A means of passing theinitial parametersto the CTS-FP is required.

b) directly on afixed network connection between CTS-FP and the cellular network. A means of passing the details
for fixed network connection to the CTS-FP is required.

Cordless access to the CTS services viathis CTS-FP shall not be possible unless enrolment has been successfully
completed.

Enrolment shall be based on authentication of the CTS-SIM stored in the CTS-FP.

51.2 User procedure for enrolment of CTS-FP

To prevent misuse of the CTS-FP or unintended start of the enrolment procedure, the following user actions may be
required:

e TheCTS-FPand aCTS-MS may be used for CTS-FP enrolment.

« A well defined user action at the CTS-FP and/or the CTS-MSin order to enter a CTS-FP enrolment state (e.g. by
pressing a button or by entering a certain menu).

¢ Theuser isinformed when the procedure is finished (e.g. tones or icons).

5.2 Enrolment of CTS-MSs

After enrolment of the CTS-FP (and thus of one CTS-M Sto the CTS-FP) it may be possible to initialise several
additional CTS-MSs on that CTS-FP.

CTS-MS Enrolment shall involve some authentication of the CTS-MS. Some security sensitive information, e.g. the
CTS-MS authentication key, shall be securely stored inside the SIM (CTS-MS side) and in CTS-FP. Some other
information needs to be exchanged between CTS-FP and CTS-MS to create data records required to recognize and
access each other. This shall be done directly viasignalling on the GSM-CTS Radio Interface.

To avoid unauthorized enrolment of aCTS-MS at a CTS-FP, mutual authentication between the CTS-FP and the CTS
MS shall be performed during enrolment. Each CTS-M S to be enrolled shall indicate that the CTS serviceis subscribed
to.

The CTS-FP and the CTS-M S shall agree on the notification procedures to be used on registration, deregistration and
CTScalls (see aso subclause 4.2.5.4).

For the potential use of mobility management of CTS subscribers, means for subscriber authentication shall be
supported in the CTS-MS, and be invoked at enrolment if requested from the fixed network. The means shall be the
same as currently used for subscriber authentication in GSM.

To prevent misuse of the CTS-FP by unauthorised users, the following actions shall be required:
e TheCTS-FPandaCTS-MSshal be used for CTS-MS enrolment.

» A well defined user action at the CTS-FP and/or the CTS-MSin order to enter a CTS-M S enrolment state (e.g.
by pressing a button or by entering a certain menu).

» There shall be a mechanism to prove authorisation of that particular CTS-MS to use the CTS-FP.
e Theuser isinformed, viathe CTS-MS, when the procedure is finished (e.g. tones or icons).

At CTS-MS enrolment a unique CTS-M S number is optionally assigned to the CTS-MS. This number isintended to be
used to identify a specific CTS-MS, e.g. for de-enrolment or for addressing an internal call or cal transfer towards this
CTSMS. ThisCTS-MS number shall bein the range of 0 to 99.
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5.3 User procedure for de-enrolment of a CTS-MS
It shall be possible to de-initialise a specific CTS-MSwhich isenrolled at a CTS-FP.
To prevent misuse by unauthorised users or unintended CTS-M S de-enrolment, the following actions shall be required:

e TheCTS-FPand aCTS-MSshal beused for CTS-MS de-enrolment. The CTS-MS used may be any CTS-MS
which is enrolled at the CTS-FP including the one which is going to be de-enrolled.

* A well defined user action at the CTS-FP and/or the CTS-MSin order to enter a CTS-MS de-enrolment state
(e.g. pressing a button or entering a certain menu)

» There shall be a mechanism to prove authorisation of that particular CTS-MS to use the CTS-FP.
e Theuser isinformed, viathe CTS-MS, when the procedure is finished (e.g. tones or icons).

The de-enrolled CTS-M S shall not be able to register to the CTS-FP until it is again enrolled with the CTS-FP.

54 Registration of CTS-MS

An MS cannot register with a CTS-FP without being enrolled to that CTS-FP. An M S cannot make callsviaacertain
CTS-FP, without being registered with that CTS-FP.

To avoid unauthorized registration of aCTS-MS at a CTS-FP, mutual authentication between the CTS-FP and the CTS-
MS shall be performed during registration.

For the potentia use of mobility management of CTS subscribers, or for any other purpose, means for subscriber
authentication shall be supported in the CTS-MS, and be invoked at registration / de-registration if requested from the
fixed network. The means shall be the same as currently used for subscriber authentication in GSM.

5.5 Call procedures

551 CTS-MS originated calls

Callsfrom the CTS-MS are set up viathe fixed network or the GSM network, depending on the current mode and
coverage. In paralel mode it should be possible for the user to choose the preferential call origination network and
regardless of the preferential origination, to select on per call basisthe call set up network.

The CTS-MS shall indicate to the user if the CTS-FP cannot be used to set-up acall, e.g. due to that the fixed lineis
busy or the CTS-FPisengaged inaCTS internal call.

In case of fixed network origination, the CTS-MS/CTS-FP pair shall behave as a usua fixed network terminal.

If the CTSinternal call hold/call retrieve feature is supported, the user can put the call to the fixed network on internal
hold, e.g. to set up aCTS internal call, and retrieve it afterwards.

For the potential use of mobility management of CTS subscribers, means for subscriber authentication shall be
supported inthe CTS-MS, and be invoked at CTS-M S originated calls if requested from the fixed network. The means
shall be the same as currently used for subscriber authentication in GSM.

55.1.1 Number compatibility between GSM formats and fixed network formats

In order to use the GSM number formats (e.g. using ‘+' as part of a dialled number) when originating a CTS call viathe
MMI of the CTS-MS, a number conversion from GSM format to fixed network format is required in the CTS-FP.

The following types of conversions are required:

* Replacing the GSM international prefix (‘+") with the appropriate fixed network international prefix, as defined
by the user, when the country code in the call set-up does not equal the stored (home) country code.
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* Replacing the GSM international prefix (‘+') and the country code with an appropriate prefix, as defined by the
user (e.g. a‘0’), when the country code in the call set-up equals the stored (home) country code.
* Route the Emergency call set-up to the appropriate emergency number in the fixed network.
* Removing a potential (home) area code, as defined by the user.

In order to support the above-mentioned features, the user shall be able to define and modify the following datain the
CTS-MS MMI and then passit to the CTS-FP:

¢ Thefixed network international prefix;

¢ The (home) country code;

¢ The (home) area code;

¢ Thefixed network emergency number;

« Prefix to replace "international part” of anational number (e.g. replacing +468123 with 08123).
The same data may also be downloaded to the CTS-FP at CTS-FP inititalisation. The user shall also be able to
interrogate the same data stored in the CTS-FP.

552 CTS-MS terminated calls

External callsto the CTS-MS are directed either viathe GSM network (using the MSISDN) or via the fixed network
(using the fixed network number). Each network could then direct the call to any destination, e.g. according to
registration status or normal “Call forwarding” settings.

In addition, internal calls may be supported, as described in section 5.5.3.
Two different types of aerting the CTS-MS from the CTS-FP shall be supported:

e Group derting: all CTS-MSsregistered with the CTS-FP will be paged until one CTS-MS (or another fixed
network terminal) accepts the call. The other CTS- M Sswill then not be paged any more and shall stop alerting
the user.

e Individua alerting: if acall can be determined, by the CTS-FP, asintended for acertain CTS-MS, only that
CTS-MSwill be paged. To determine an individual CTS-MS, different methods can be used, e.g. the following:

- useof the CTS-MSloca number;
- use of the MS-ISDN.

When receiving a call, the user shall be informed where the call comes from, i.e. via GSM network or CTS-FP, and in
the case of CTS-FP whether it isa CTS internal call or an externa call. As an option in the CTS-MS, an indication on
the type of alerting (group or individual) should be given. This could be realised e.g. by different alerting tones.

If anincoming call viathe CTS-FP is answered by afixed terminal (e.g. phone or answering machine), the CTS user
shall be able to retrieve the call at any time while the call lasts.

If the CTS internal call hold/call retrieve feature is supported, the user can put the call from the fixed network on
internal hold, e.g. to set up aCTSinternal call, and retrieve it afterwards.

If aMSisinvolved in aninterna call and an incoming call for this MSis presented on the CTS-FP, the user shall be
informed of the new call, e.g. by atone. It shall be possible to distinguish internal and external calls. The user will have
the possibility to ignore the new call or to release or to hold the current call and to take the new one.

For the potential use of mobility management of CTS subscribers, means for subscriber authentication shall be
supported in the CTS-MS, and be invoked at CTS-M Sterminated calls if requested from the fixed network. The means
shall be the same as currently used for subscriber authenticationin GSM.
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5.5.3 CTS internal calls (optional)

To set up aninternal call, a specific action or command shall be used in order to distinguish between external calls (to
the fixed network or the GSM network) and CTS internal calls. The CTS-MS number, which is assigned at enrolment
shall be used for dialling. It should be possible to find the CTS-MS number corresponding to aMSISDN number by a
MMI on the CTS-FP and/or on the CTS-MS.

Only the CTS-M S which is associated with the CTS-M S number will be paged. A specific aerting tone or melody may
be defined for internal callsin order to differentiate internal and external calls.

554  CTS internal call transfer (optional)

If theinternal call transfer feature is supported, the user can transfer a call from the fixed network to any CTS-MS which
isregistered at the same CTS-FP. The destined CTS-MS s addressed by its CTS-M S number which is assigned at
enrolment.

A fixed network call can directly be transferred to the destined CTS-M S or it can be put on hold before (see above).

5.6 Maintenance

The data exchanged during the initialisation may be updated, using the same mechanisms as developed for initialisation.
The update of the initialisation parametersintended for correct operation of the CTS radio interface (as described in
subclause 5.1.1) after initialisation time shall be under the control of the GSM operator.

Means shall be developed so that a CTS-FP cannot be moved to an area , where the CT S frequencies are not allowed to
be used by the CTS subscriber, without having to be re-initialised.

The MS when attached to GSM, but not registered to the CTS-FP, and with a user selection for parallel mode or
automatic mode with CTS preferred, shall register with the CTS-FP within 2 minutes after coming in range of the CTS-
FP.

The MS when being switched on within range of the CTS-FP, and with a user selection for CTS mode, automatic mode
with CTS preferred, or parallel mode, shall register with the CTS-FP within 1 minute.

6 CTS de-activation

Three different types of CTS-FP de-activation are possible:

6.1 CTS-FP de-activation by the CTS operator

It shall be possible for the CTS operator to de-activate the CTS service on an area and time base. The CTS operator may
de-activate specific CTS-FPs. Thiskind of de-activation shall not delete the datarelated to the CTS-FP/ICTS-MS
association.

6.2 CTS-FP resetting by the user

The user shall be able to reset the CTS-FP, i.e. to delete al operation data and al datarelated to the CTS-FP/ICTS-MS
association (see subclause 5.1.2).. In order to restart CTS operation, the user hasto initialise the CTS-FP and the CTS-
MS again.

A specia action shall be required by the user in order to de-activate the CTS-FP. This may be the case, when all CTS-
MSs at a CTS-FP are de-activated.
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6.3 CTS-FP de-activation by self controlling features

The CTS-FP shall stop operation when it has not received any update of operation datafor a certain period of time. The
period shall be under the control of the PLMN. Thiskind of de-activation shall not delete the data related to the CTS
FP/CTS-MS association.

When the CTS-FP is unplugged from the fixed network, it shall be de-activated.

In order to restart CTS operation, the user hasto initialise the CTS-FP again.

6.4 CTS-MS de-activation by the GSM operator

It shall be possible for the GSM operator to stop the CTS service on an area and time base. The GSM operator may de-
activate specific CTS-MSs. Thiskind of de-activation shall not delete the data related to the CTS-FP/ICTS-MS
association

7 Exceptional procedures

None identified.

8 Charging aspects

The only charging aspects assumed is on a subscription basis, for the use of the spectrum, belonging to the CTS
operator. The CTS operator may differentiate the amount of charge if CTS-roaming at a CTS-FP is alowed (see
subclause 4.2.3.1).

Fixed network charging is out of the scope of the present document.

9 Cross Phase Compatibility

None identified.
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Annex A (informative):
Later phases of CTS

NOTE: Thisannex will be taken out of later versions of the Stage 1 and moved to 10.56.

In order to make the design of the CTSradio interface “future proof”, it is of importance that servicesthat are likely to
be introduced in later phases of CTS are considered already in the design of the first phase of the CTS radio interface.
The following future services shall be taken into account when the first phase of the CTS radio interface is designed
(preferably by re-using the existing GSM protocols for these features):

* CTS-CTShandover inaCTS multi-cell environment.

» Dataand fax services.

e Support of supplementary services on the fixed network.

» Support of mobility management on the fixed network supporting the SIM.

e CTSroaming aspects, i.e. the possibility for auser of a CTS-M S subscribed to a certain GSM operator to use the
CTS-FP of auser that has been initialised to a different operator.

Furthermore, later phases of CTS may also include:

« Definition of additional protocols and interface standards towards the fixed network in order to include CTSin
IN servicesin an efficient way.

e Support of multiple fixed lines.

The CTS-GSM handover (in both directions) is a complex issue which needs further study. Thus, it shall for the moment
not be considered as a candidate for CTS.
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Annex B (informative):
Change history
SMG No. TDoc. CR. No. Clauses New Subject/Comments
No. affected version
SMG#28 99-049 A001 Integration of SMG10 comments - R98
SMG#28 99-049 A002 4264 710 Management of GSM SS - In order to reduce MS
complexity, the MS should behave indifferently
in cellular and cordless mode, as much as
possible.
SMG#28 99-049 A003 CTSwording clarification: In order to clarify the
CTSdescription, the SMG12 hasreplaced “MS
enrolment” by “MS Enrolment”. This clearly
separates FP et MS activities.
SMG#28 99-049 A004 Rejected by Plenary, and after removal of Unlicensed band,
it was replaced by 0256A005
SMG#28 99-049 A005 31,3241, Introduction of a SIM card in the CTS-FP for
4.2.3, CT S subscription management: Since the
4231, introduction by the SMG12 of a SIM card in the
4.2.3.2, CTSFP, itispossible to separate GSM operator
43.1,4.4.1, and CTS operator roles and increase the overall
4.4.6,5.1.1, CTS security.
5.12,6.,6.1,
6.3,6.4, 8

SMG#28 711 The version number has been updated to 7.1.1

for Public Enquiry.
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History

Document history

V7.11 May 1999 Public Enquiry PE 9943: 1999-05-26 to 1999-10-22
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