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Foreword


This clause is always the second unnumbered clause.


To be drafted by the ETSI secretariat.


Introduction


This system architecture stage 2 description is part of the overall standard for GSM based Cordless Telephony Systems (GSM-CTS).


The system is intended to provide a cordless connection between the residential PSTN network and GSM-based CTS Mobile Stations (GSM-MS) via a private CTS Fixed Part (CTS-FP).


Scope


This document defines the stage 2 description for the Cordless Telephony System (CTS) based on GSM radio. As the second stage of a three-level structure, it is derived from the stage 1 service description.


As mentioned already in the stage 1 description, a phased approach is indispensable to have an early first specification ready for market needs. The first phase focuses on the requirements necessary to elaborate the radio interface and the security aspects for an application supporting the speech tele-service (including DTMF support) in a residential single cell environment.


The standardisation of the physical layers of the GSM-CTS fixed network interface is not in the scope of this document.
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Definitions and Abbreviations


Definitions


Besides the definitions according to the CTS stage 1 service description � REF Ref_Services \* MERGEFORMAT �[2]� the following definitions are applicable to this specification:�


Fixed Network: 	A PSTN or ISDN network.


CTS Radio Interface: 	The Radio Interface between CTS-MS and CTS-FP.


CTS-MSIx:	CTS Local Mobile Subscriber Identity related to the xth CTS-MS initialised on a CTS-FP





Abbreviations


The following list describes the abbreviations and acronyms used in this document. The GSM abbreviations explained in � REF Ref_GSM_0104 \* MERGEFORMAT �(1(� are not included below.


CTS	Cordless Telephony System


CTS-FP	CTS-Fixed Part


CTSFRA	CTS Frequency allocation functional entitiy


CTSHLR	CTS Home Location Register Functional entity


CTS-IMSI	CTS International Subscriber Identity


CTS-MS	CTS-Mobile Station


CTS-MSN	CTS Mobile Station Number


CTSSAP	CTS Service Access Point


CTS-SIM	CTS Subscriber Identity Module


CTS-MSI	CTS Mobile Subscriber Identity


DPLMN	Donor PLMN


GFL	Generic Frequency List


�



MAIN CONCEPTS


CTS definition


[Editors note: In the stage 1 there is no role model suggested. This section attempts to addresses this issue in order to help with the stage 2. It is envisaged that this section can be made part of the Stage 1].





The CTS operator can provide a CTS service which allows (using a modified GSM radio interface) to provide a cordless telephone service attached to the fixed network. The services offered by CTS are limited to the type of fixed network to which the CTS-FP is connected. In order to offer this service the CTS operator needs to have an agreement with a GSM operator in order to use the frequencies belonging to his PLMN by the CTS FP. This type of PLMN is termed to be a Donor PLMN (DPLMN).





Note: The CTS operator may be a GSM operator.





Depending upon the operator agreements a person wanting to operate a CTS-FP (the CTS FP owner) may be required  to have at least three subscriptions : one with the CTS operator, and one with the GSM operator;  in addition to these subscriptions the CTS FP owner needs to have at least a subscription to a fixed operator to which the CTS FP is to be connected.


The frequencies which the CTS service uses may be controlled by the operator which holds the license for the GSM frequency band.


The CTS FP owner can have agreements with other CTS MS owners to use his base station.





CTS Role models


CTS FP owner role model


�EMBED Word.Picture.8���


CTS role model for an FP Owner








The CTS FP owner has three subscriptions, with the Fixed operator (1), GSM operator (2) and the CTS operator (3) in order to allow CTS operation. The CTS operator and GSM operator have an agreement (4) to use frequencies in the GSM operator’s frequency allocation.


Note: The GSM Operator and CTS Operator may be one and the same operator.





CTS MS owner role model
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CTS role model for CTS MS owners 





The CTS FP owner has agreements (1) with one or more CTS MS owners that want to use his CTS FP. The CTS FP owner may register on to his CTS FP the CTS MSs belonging to these owners with which he has agreements.


In order that these CTS MS can roam onto the CTS FP they need subscriptions to a GSM operator (3) and CTS operator (2).


The CTS MS’s GSM and CTS operator have an agreement as well (5). For roaming to be allowed the CTS MS owners GSM operator and CTS operator needs an agreement with the CTS FP owner’s GSM operator (4 & 6).


Note: In the simple non roaming case the CTS operator and GSM operator for the CTS MS owner are one and the same as for the CTS FP owner role model.


�


Agreements and subscriptions requirements for the installation of the CTS service


This section deals with the necessary subscription and agreements needed to initialise and bring into service a CTS FP.
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Subscription and agreements for initialisation of the CTS FP





For the initialisation phase of the CTS FP the CTS MS is used to provide access to the DPLMN operator. In order that the CTS FP can be successfully put into service the CTS MS owner’s CTS MS that is used for the initialisation must have subscription (2 & 3) to the same GSM operator and CTS operator as the CTS FP owner (2 & 3).


�



CTS Radio interface


The CTS radio interface is based on the use of a modified GSM radio interface as specified in [5].


The concept is to construct a modified GSM radio interface which needs no change of MS hardware, only software need be changed. The modified GSM radio interface shall (on both uplink and downlink) only cause minimal disturbance to the DPLMN. In order to achieve this three concepts have been adopted:


A modified low power radio interface using GSM burst formats that cause limited disturbance to present GSM mobiles and infrastructure, see [5];


Adaptive Frequency Allocation (AFA), see [5];


Total Frequency Hopping (TFH), see [5].


Adaptive Frequency Allocation


In order to minimise interference between CTS networks and GSM networks, an Adaptive Frequency Allocation (AFA) mechanism is adopted, where by the CTS FP chooses frequencies within a valid GFL where the up link and down link is interfered the least. The concept and the mechanisms used are described in more detail in [5]


Total Frequency Hopping


To reduce further the possibility of interference (with the GSM PLMNs and others CTS-FP/MS pairs) a Total Frequency Hopping (TFH) mechanism is adopted. The concept of TFH and the mechanisms used are described in more detail in [5].


CTS & GSM compatibility issues


CTS service cannot be offered to existing mobile implementations without a change of software.





Compatibility issues for GSM mobiles which are not operating in CTS mode are to be solved  by two ways :


the CTS radio interface is designed in order to create minimum disturbance to existing mobile implementations as specified in [5];


& by offering the GSM operator control over the frequencies used for CTS operation.


CTS operational requirements


The CTS operator together with agreements from the GSM operator can define the coverage conditions under which CTS service can be offered to the subscriber. The following coverage conditions are identified:


GSM coverage from the DPLMN.


That is to say where the coverage of the DPLMN meets the cell (re)selection criteria for obtaining DPLMN service.


Limited coverage from the DPLMN.


That is to say where the coverage of the DPLMN doesn’t meet cell (re)selection criteria for obtaining service where the CTS-FP is installed.


No GSM coverage from the DPLMN


[Editors note: Presently, there is no agreed or cheap architectural solution that can be successfully implemented that doesn’t risk to interfere with GSM PLMNs (or other radio systems) for this scenario. Therefore, it is likely that in the initial phase this operational requirement will not be covered]


GSM Operator control of CTS frequency list


The GFL is the frequency allocation that a GSM operator has agreed to give to the CTS operator for the operation of a CTS service within a specific geographical area for a specific period of time.


The GFL is made up of a valid period and one or more frequency information.


[Editor’s note : frequency information may be valid for specific periods of time during the day (operational period). In this case the clock in the CTS-FP in the CTS-MS should be aligned with the DPLMN; this could be done e.g. by using the NITZ procedure]





The diagram below represents the structure of a GFL. For a GFL to be valid it must have a current valid period.
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GFL structure


�


CTS system initialisation with DPLMN coverage and limited coverage


Due to the architecture of the CTS FP and the need to allocate a GFL related to the geographical area in which the CTS FP is situated, the initialisation procedure of the GFL is foreseen to be a two stage procedure.


The reason for this is that it is foreseen that the CTS FP can not measure directly the DPLMN radio and therefore can not give radio/mobility information directly to the DPLMN.


Thus initialisation is split into two parts. The first part is the allocation of a temporary GFL via the DPLMN, using the CTS MS to perform radio related &mobility functions.





This temporary GFL allocation procedure should include :


CTS Subscription checking;


Authentication of the CTS MS by the network;


a policing method for the DPLMN to control the allocation of the GFL;


& the allocation of a TGFL and a temporary PSTN number (TPSTNN).





The second part consists of the establishment of a radio link:


establishment of a radio link between the CTS MS and the CTS FP using the TGFL and the passing of security parameters see [4] and the TPSTNN;


establishment of a communication path (via the fixed infrastructure to the TPSTNN) to the CTS-SN and DPLMN;





Once this is done the GFL confirmation procedure should include :


Authentication of the CTS MS by the network;


Authentication of the network by the CTS MS;


CTS Subscription checking;


Further confirmation of the radio/mobility environment;


Confirmation of the TGFL or the allocation of a new GFL;


[Note : it is assumed that the confirmation of either the TGFL or another GFL is done by the MS and is accepted only when the MS has successfully authenticated the network.]


Confirmation of the TPSTNN number or the allocation of a new PSTNN.�[Note : it is assumed that the confirmation of either the TPSTNN or another PSTNN is done by the MS and is accepted only when the MS has successfully authenticated the network.]





The network provides specific synchronising for these two procedures by use of a timer. The value of this timer is TBD. The timer is started on successful completion of the first step. Whilst the timer is running the second step is allowed to proceed.


It is by correct dimensioning of this timer that these procedures can be used to initialise a CTS FP for use in the case where the CTS FP has limited DPLMN coverage. The timer allows the CTS MS owner to initiate the first stage of the CTS FP initialisation with the DPLMN before entering the building where the CTS FP is installed.


CTS system initialisation without DPLMN coverage


The initialisation of a GFL without DPLMN coverage is FFS.





[Editors Note: When there is no coverage of the DPLMN, there is no possibility (without expensive architectural changes in the CTS FP, e.g. a GPS receiver) to know exactly where the CTS FP is located. Thus the ability to allocate a GFL for CTS operation without infringing other GSM operators or other Radio operators frequency allocations is difficult without some co-operation from a GSM operator.


The ability to operate a CTS system by use of another GSM PLMN is not considered in the role model as this would require a co-ordination of cellular planning between different GSM operators which is found unacceptable.


In the case where there is absolutely no GSM coverage, it has been considered that the PSTN could be used to download the GFL. This idea has met resistance from GSM operators, as it can not be assured that this mode of initialisation can not be abused by an unscrupulous CTS operator to use frequencies that he doesn’t have agreements to use. Such operators can effectively set up a CTS network in any country without the need to obtain the appropriate permission]





[Editors note: It is assumed that if a scenario can be agreed for the download of the GFL without DPLMN coverage all other GFL maintenance procedures in this document can assume to be operational]


�


GFL update


Once a GFL is confirmed, the GFL may be updated by the operator as part of the regular changes he makes in his frequency plan of the network.


CTS FP GFL update


Subsequent GFL allocations need not involve the CTS MS and can be made directly between the CTS FP and the CTS SN (via the fixed network using the PTSNN).


The CTS FP initiates a call to the CTS SN in order to obtain GFL information, this procedure is TBD.





The subsequent GFL allocation should allow:


Authentication of the CTS FP by the network;


[It is assumed that the network can link the initialisation phase to the subsequent allocation of the GFL, in which case mechanisms can be made to ensure that it is the same CTS FP in the initialisation phase as in the subsequent GFL authentication]


Authentication of the network by the CTS-FP;


Reallocation of the GFL and optionally the PSTNN


[Note it is assumed that the confirmation of either the new GFL or new PSTNN is done by the MS and is accepted only when the MS has successfully authenticated the network.]





The new GFL is valid when the old GFL expires. It should be possible to update the old GFL during this procedure.


The CTS FP handles the two GFLs simultaneously.


It shall be possible during these procedures to deactivate the subscription from the CTS FP





CTS MS GFL update


If the CTS FP has new GFL information the availability of the GFL information shall also be provided to the CTS MS during the course of signalling between the CTS FP and CTS MS.


There should be procedures between CTS FP and CTS MS to ensure that there is no loss of service during transitions between GFLs.


The case where a CTS MS has no valid GFL with a CTS FP requires the situation to be resolved by MMI procedures in the CTS MS (and possibly the CTS FP) enabling the user to resynchronise the GFL in the CTS MS to the CTS FP.





Authentication and Subscription checking of a CTS MS whilst the GFL is reallocated is FFS.





Erasure of GFL in the CTS FP


The CTS FP will erase a GFL in the following cases:


When the CTS FP is disconnected from both the mains power and PSTN connection for a period longer than TBD min/sec.


When the period of validity for a GFLs expires.


Erasure of GFL in the CTS MS


The CTS MS will erase a GFL in the following cases:


When the period of validity for a GFLs expires or when the GFL is updated.


De-initialisation of CTS FP


A CTS FP will become de-initialised if the CTS FP is:


Disconnected from the mains power and the PSTN connection;


There is no valid GFL;


When specifically de-initialised by DPLMN.





When the DPLMN specifically de-initialises the CTS FP then all valid enrolled CTS MS are considered by the CTS FP as un-enrolled.


�


CTS Enrolment


In order for enrolment to take place the CTS FP owner must prepare the CTS FP to accept that it can offer service to a specific CTS MS. For this purposes the CTS FP owner can enter control data into his CTS FP see [4] for details of security.


A CTS MS owner wishing to use a CTS FP must first get permission from the DPLMN that he has the right to access the CTS FP. Once the authorization is confirmed the CTS MS can attempt to enrol on the CTS FP.


Agreement between the CTS FP Owner and CTS MS owners


The CTS FP owner may choose to give the right to a CTS MS to have access to his CTS FP.


This is performed by the user entering information into the CTS FP as defined by [4].


The CTS FP will only allow the CTS MS to have access once the CTS DPLMN authorization procedure has been successfully completed.


DPLMN authorization check of enrolment of a CTS MS onto a CTS FP


Enrolment of the CTS MS to a CTS FP involves:


Verification by the DPLMN that the necessary agreements are met in order to provide roaming for this CTS MS.


Authenticate the CTS MS by the DPLMN


Subscription check for the CTS MS by the DPLMN


Updating the CTS FP via the fixed network that the CTS MS subscription is confirmed.�The confirmation of service to the CTS FP for a specific CTS MS is given for a period of time. In order that subscription is maintained the CTS supervising network needs to reconfirm the subscription before the validity timer expires.


[Editors note: should the CTS FP perform authentication of the DPLMN?]





De-enrolment of CTS MS


The CTS FP via the fixed connection can receive a command to remove the enrolment of a specific CTS MS.


If the validity period for a particular CTS MS expires then the specific CTS MS shall become un-enrolled.


De-enrollment of CTS MS is possible if the CTS FP is de-initialised see subclause [].


Subscriber information for CTS


A CTS-MS may be enrolled to several FPs. It shall be possible for the subscriber to establish an order of preference between the allowed CTS-FPs.





Subscriber specific CTS information can be stored and managed in the CTSHLR.


In addition to subscriber details in the CTSHLR, it is also necessary for subscriber specific CTS information to be stored and managed in the SIM. This is required because the MS shall prioritise CTS cells in the cell (re)selection process and also for presenting the current CTS cell to the user.





The management of CTS data on SIM may be performed manually.


CTS support in idle mode


Cell selection


A preferential cell (re)selection mechanism as defined in clause XX.XX shall be used when camping on a either GSM or CTS cells in idle mode. The preferences are set by the user. The mobile station shall always attempt to reselect a cell which is more preferred.


CTS service indication


The CTS user can define a name (alphanumeric name, icon, etc) for each of the CTS cells to which is has access (i.e. registered). The MS will, when camped on a CTS cell and if required by the user, indicate to the user the current CTS cell. The indication may be the name of the current CTS cell, as set by the user. The form of display and indication are left to manufacturer's choice.





[Note : the CTS-FP owner could also define a name for his CTS-cell. This name could be transmitted to the Mss, e.g. during registration by using the NITZ procedure]


�



GENERAL ARCHITECTURE


CTS Reference Model


The reference model of the CTS service has the following additional network elements:





The CTSHLR is the functional entity handling CTS subscriptions. The CTSHLR may also be the location of additional CTS services like Mobility Management.


The CTS-SN is the functional entity performing the communication with CTS-FP, either via the Cf interface which uses the fixed network as a bearer, or via Um interface which uses the GSM infrastructure as a bearer.�The Cd’ interface between CTS-SN and CTSHLR is used for subscription control.�The CTS-SN has an interface (Cd) to the HLR in order to receive the challenge/response pairs for authentication of the SIM when authentication of the SIM is required to be performed via the fixed network.


The CTSFRA is the functional entity handling the CTS frequency allocation.


The Local Exchange (is a part of the fixed network), it is accessed by the CTS-MS via the CTS-FP for user communication.�The Local Exchange may be used as a bearer to provide dialogue between CTS-SN to CTS-FP and CTS-SN to CTS-MS.
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Figure � SEQ Figure \* ARABIC �1�: CTS reference model


�



Transmission


No specific requirements are identified.


Information storage


Information managed per subscriber


Stored in the VLR


Stored in the SIM


Information managed per CTS





Stored in the MSC


Identities


Identification of the CTS-FP


IFPEI


Each CTS-FP is assigned by the manufacturer a unique IFPEI number see GSM 03.03 [3]. The IFPEI is the only unique identity of the CTS-FP.


The coding rules of the IFPEI and the rules for changing the IFPEI shall be equal to the rules defined for the IMEI in GSM 03.03 � REF Ref_GSM_03_03 \* MERGEFORMAT �[3]�.


FPBI


The CTS-FP broadcasts (after CTS-FP initialisation has been performed) a beacon which carries information conveying the Fixed Part Beacon Identity which identifies the CTS-FP. The FPBI is related to the IFPEI but may not be unique due to the capacity of signalling on the beacon. The FPBI is defined in GSM 03.03 [3]. The use of the beacon and the FPBI related procedures are defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.


Identification of the CTS-MS


CTS-IMSI


A CTS specific identity is assigned to a subscriber of the CTS service. There is a fixed relation between the CTS-IMSI and the IMSI of a subscriber.


The purpose of the CTS-IMSI is to uniquely identify a CTS subscriber when communication is made towards the network.


See GSM 03.03 [3] for the format of the CTS-IMSI.


CTS-MSI


The means used to identify locally a mobile subscriber on the CTS radio interface consists of a CTS-MSI (CTS Mobile Subscriber Identity). This CTS-MSI is a local number, having a meaning only for a given CTS-MS/CTS-FP pair at a given time. It is a temporary number, which is regularly updated by the CTS-FP for security reasons, see [4]. In the CTS specifications the CTS-MSI of a specific CTS-MS/CTS-FP pair is referred to as CTS-MSIx.


Addressing parameters


Addressing the CTS-FP


CTS-FP Fixed Network dialling number


This is the fixed network dialling number (PSTN/ISDN) to which the CTS-FP is connected. A single CTS-FP may have several fixed network dialling numbers.


CTS FP name


It shall be possible to assign a subscriber-defined identifier to each CTS FP. The CTS FP name can e.g. be an icon or an alphanumeric text up to 10 characters.


Addressing the CTS-MS subscriber


MSISDN


The MSISDN is the dialling number at which the CTS-MS can be reached in the cellular network. It is also used for CTS applications.


In order to address a CTS-MS by its MSISDN, this number has to be known by the CTS-FP. The MSISDN may be submitted to the CTS-FP either from the CTSHLR at CTS-MS initialisation or by means of user input.


CTS-MS Number (CTS-MSN)


The CTS-MSN is assigned by the CTS-FP during CTS-MS initialisation. It is unique for each CTS-MS initialised at the CTS-FP. The CTS-MSN is the means to address the CTS-MS in several local procedures as described below.


Operation and maintenance aspects





Function and information flows


CTS FP management





Subscription management





Update of CTS FP frequencies


Functions related to MS in idle mode for support of CTS


Cell selection and reselection


The definition of a “suitable cell”, as defined in GSM 03.22, is extended with the following criterion: 





An MS with SIM indicating CTS subscription shall always try to select the cell with the highest CTS FP priority according to the information stored on the SIM. The CTS selection parameters last received from the CTS FP shall be used to calculate the selection criteria for the corresponding CTS cell. 


Transfer of information from HLR to VLR


If the subscription contains CTS information then, when the subscriber registers on a VLR, the HLR shall send the CTS subscription data to that VLR. This is done by adding the CTS information to the MAP_INSERT_SUBSCRIBER_DATA and for deletion in MAP_DELETE_SUBSCRIBER_DATA.


Functions related to active mode support of CTS


MS connection establishment


Handover





Overview of signalling





Security procedures such as authentication, ciphering and key distribution are defined in order to protect the GSM network and the user communication. CTS operation is initialised by downloading operation control information into the CTS-FP. The operator can change and de-activate CTS operation via the GSM Radio Interface or via the fixed network.





CTS Architecture


CTS Elements


CTS Fixed Part


CTS Fixed Part (CTS-FP) is the logical and physical element, which provides the link to the fixed network. For this purpose it controls on the one side the CTS Radio Interface and on the other side the Fixed Network interface. The interworking between both interfaces is implemented in the CTS-FP interworking Function.
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Figure � SEQ Figure \* ARABIC �2�	The CTS-FP and its main functional entities


CTS Mobile Station


The CTS Mobile Station (CTS-MS) is the logical and physical element which provides to the user cordless access to the fixed network. The CTS-MS consists of GSM Mobile Equipment and a GSM-SIM, both with additional CTS capabilities.


Additionally the CTS-MS shall be used to transfer CTS control information from the GSM Radio Interface towards the CTS-FP, i.e. it is required that a CTS-MS is capable to access or at least listen to the GSM network (see GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�).
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Figure � SEQ Figure \* ARABIC �3�	The CTS-FP and its main functional entities


CTS controlling and supporting network entities


In order to control and support the CTS, the following functional entities are situated in the GSM network:


The CTSHLR is the functional entity which contains the data base of the CTS subscribers of the HPLMN operator. Basically this data base is related to subscription management (including related security control). It may contain additional information, e.g. subscriber specific CTS operation information.


The CTSSN is mainly a routing functionality. It provides the interface to the CTS-FP(s) via the fixed network and the interface to the core of the DPLMN, i.e. the GSM access network. The CTSSN also provides the security functions for secure signalling of CTS specific operation information either on the GSM radio interface or the CTS fixed network interface.


The CTSFRA is considered to be the location of frequency allocation for the CTS operation.
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Figure � SEQ Figure \* ARABIC �4�: CTS supporting functional entities


CTS Interfaces


CTS Radio Interface (Um*)


The CTS Radio Interface is used for local communication between CTS-MS and the CTS-FP. It provides a cordless connection between those two elements. This interface is referred to as Um* in the CTS specifications.





According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�, the CTS Radio Interface is a modified GSM Radio Interface. CTS is to operate in the GSM frequency spectrum of the DPLMN operator. 





The physical characteristics of the CTS Radio Interface are similar to those of the GSM Radio Interface. The aspects of the radio interface are described in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.





The Um* interface shall be future proof to support services to be implemented in later phases such as data and fax services etc.


GSM Radio Interface (Um)


On the GSM Radio Interface the CTS-MS shall behave according to the GSM standards. As required in GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�, means of the GSM Radio Interface shall be used to exchange information relevant for operation control of the CTS. User communication via the GSM Radio Interface is covered by the GSM specifications and not considered in the CTS specifications. The GSM Radio Interface is referred to as Um in the CTS specifications.


CTS Fixed Network Interface (Cf)


The Fixed Network Interface is the connection of the CTS-FP to the Fixed Network for user communication. According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�, this interface shall also be used to transport information which is relevant for operation control. The Fixed Network Interface is referred to as Cf in the CTS specifications.


Physical characteristics of the CTS Fixed Network Interface


The physical characteristics of the Fixed Network Interface, e.g. signal levels, shall correspond to national standards.





Network internal interfaces


Interface CTSSN/CTSHLR (Cd)


The Cd interface between the CTSSN and the HLR uses existing MAP procedures to receive challenge/response pairs to be used for the authentication of the SIM when communication is performed via the fixed network.


Interface CTSSN/CTSHLR (Cd’)


Cd' interface between CTSSN and CTSHLR. The interface is used for CTS subscription control.


Interface CTSSN/CTSFRA


This interface is used when download of radio parameters shall be performed to the CTS-FP via application signalling.


Interface CTSFRA/BSC


This interface is used when download of radio parameters shall be performed to the CTS-FP via GSM layer 3 signalling.


CTS sub-systems


The CTS can be split in two subsystems, the local CTS and the supervising CTS:


The local CTS consists of a CTS-FP and one or several CTS-MS, which are initialised at the CTS-FP.�The main aspect of the local CTS is the user communication provided via the CTS Radio interface and the CTS Fixed Network Interface.


The supervising CTS consists of the functional entities to control CTS operation. The main aspect of the supervising CTS is the control of the operation of the local CTS such as:


Control of the frequencies used by the CTS-FP on the CTS Radio Interface


Control of the CTS subscription (of the SIM) of the CTS-MS
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Figure � SEQ Figure \* ARABIC �5�: CTS Subsystems


Network Access


As the purpose of the CTS, the Fixed Network is accessed by the CTS-MS via the CTS-FP for user communication.





A CTS-MS can, depending on services subscribed, access the GSM network for user communication. This case is covered by the GSM specifications and not considered in the CTS specifications.





According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�, control of the CTS operation can be carried out either via the GSM Network or via the Fixed Network. In the latter case the Fixed Network is as a transit network CTS operation control.


A co-ordination between the GSM Network and the Fixed Networks is not required.


CTS main parameters


Radio Resource Management parameters


The Radio Resource Management specific parameters are defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.


Identification parameters


Security specific parameters


The security related parameters such as authentication and ciphering keys are defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.


The local CTS


The following elements according to chapter � REF _Ref418925918 \n �0� are part of the local CTS:


CTS-FP;


One or several CTS-MS;





The following interfaces according to chapter � REF _Ref418926171 \n �0� have relevance for the local CTS:


The CTS Radio Interface Um* for signalling and user communication;


The CTS Fixed Network Interface Cf for user communication;





Aspects of the local CTS are the following:


Services provided on the CTS radio interface as defined in � REF Ref_Services \* MERGEFORMAT �[2]� (e.g. MT and MO calls);


Transmission mechanisms related to these services;


Signalling mechanisms related to these services;


Protocol stacks on the CTS radio interface;


Functions and procedures on the CTS radio interface;





Transmission and Signalling Planes


Transmission Plane


According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]� user communication is restricted to speech in the first phase of CTS specification. The transmission plane is segmented in two parts, the transmission on the CTS Radio Interface and the transmission on the CTS Fixed Network Interface.





The transmission of speech on the CTS Radio Interface follows the GSM standard.





The transmission on the CTS Fixed Network Interface follows national standards for the fixed network access and is out of the scope of CTS specifications.





An interworking function in the CTS-FP is required to adapt the two segments of the transmission plane.
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Figure � SEQ Figure \* ARABIC �6�	Local CTS Transmission Plane


Signalling Planes 


The signalling planes are defined by protocols to support transmission and to control CTS operation. The following signalling planes are relevant for the local CTS:


CTS-MS/CTS-FP
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Figure � SEQ Figure \* ARABIC �7�	Signalling plane CTS-MS/CTS-FP


The CTS-MS/CTS-FP signalling plane is used for control of the local CTS communication and user communication e.g. registration or CTS call set-up. 





The CM sub-layer consists of the entities CC, SS and SMS.





The structure of the protocol stack on the CTS Radio Interface is identical to the GSM Radio Interface.





The definition of all layers and sub-layers of the protocol stack shall be based on the protocol stack of the GSM radio interface and, if possible, not changed.





This approach is requiremened in � REF Ref_Services \* MERGEFORMAT �[2]�. The CTS Radio Interface shall be open towards network solutions to be defined in later phases of the CTS, using the CTS radio interface.


CTS-MS/Fixed Network
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Signalling plane CTS-MS/fixed network


The CTS-MS/Fixed network signalling plane is used for user signalling, e.g. during call set-up, in-band signalling during a call (e.g. DTMF), hook flash etc.





CTS-FP interworking (CTSSAP)


The CTS-FP interworking function maps the signalling of the Um* interface on the signalling of the Cf interface and vice versa.





The definition of the CTS-FP interworking function is out of scope of the CTS specifications, due to the fact, that it refers to various fixed network standards (national standards, operator specific signalling etc.).





However the CTS specification shall define a unique CTS Service Access Point (CTSSAP) at the top of the layer 3 of the CTS-FP protocol stack. The CTSSAP is defined by messages and message sequences. It is up to the CTS-FP manufacturer to map the CTSSAP on the fixed network signalling requirements.


Basic functionality


The following functions are part of several CTS local procedures


Identification of the CTS-MS


This procedure is part of several access procedures of a CTS-MS/CTS-FP pair.





The CTS-MS transmits the CTS-MSIx to the CTS-FP in the initial message of the access (here called “access request”) in order to announce it’s identification.





The CTS-FP shall deny access, if a CTS-MS announces a CTS-MSIx which is unknown at the CTS-FP. The CTS-MS shall be considered as not initialised at the CTS-FP.
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Figure � SEQ Figure \* ARABIC �8�: CTS local identification procedure


Identification of the CTS-FP


The CTS-FP is identified on the CTS radio interface by the FPBI as defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.


Allocation and update of the CTS-MSI


The CTS-MSIx is for the first time allocated during the CTS-MS initialisation procedure (see chapter � REF _Ref420906983 \n �0�) according to the following rules:


The CTS-FP generates randomly a CTS-MSIx not equal to any of the existing CTS-MSIs of other CTS-MSs initialised at the CTS-FP.


The CTS-MSIx shall not be assigned all bits set to “1”. The reason is, that the CTS-MSI is stored on the CTS-SIM and all bits set to “1” usually means, that the field is empty.


The size of the CTS-MSI is determined by the available space in the beacon message, as defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.





As a matter of local CTS security (see � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�) the CTS-MSI shall be updated in ciphered mode, whenever the CTS-MS did successfully identify on the CTS radio interface. The rules for the first allocation shall be applied at update of the CTS-MSI. Additionally the new CTS-MSIx shall not be equal to the old CTS-MSIx.





The CTS-MS stores the new CTS-MSIx on the CTS-SIM. After successful storage, it acknowledges the update of the CTS-MSIx to the CTS-FP. Upon reception of the acknowledgement from the CTS-MS, the CTS-FP stores the new CTS-MSIx and deletes the old CTS-MSIx.





If the CTS-FP does not receive the acknowledgement of the CTS-MSI update, thus it is uncertain whether the CTS-MS has received and stored the new CTS-MSIx, it shall maintain the old CTS-MSIx and the new CTS-MSIx in order to be able to recover from unsuccessful CTS-MSI update.
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Figure � SEQ Figure \* ARABIC �9�: CTS-MSI update procedure


Identity authentication


The identity of both the CTS-FP and the CTS-MS are authenticated on the CTS radio interface by a mutual authentication procedure as defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.


Radio Resource Management functionality


Radio Resource Management functionality is related to the local CTS allocation and maintenance of the communication path on the CTS Radio Interface. These functions are determined by GSM operator controlled data, e.g. the Generic Frequency List (GFL). The Radio Resource Functions are defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.


Mobility Management functionality


Main Mobility Management states


The following three main mobility management (MM) states are defined for a given CTS-MS :


In the “MM idle not enrolled” state, the CTS-MS is not enrolled at any CTS-FP. Consequently the CTS-MS will not attempt to register to any CTS-FP.


In the “MM idle not registered” state the CTS-MS is not registered to the CTS-FP. In order to reach this state, the CTS-MS has to be correctly enrolled to a CTS-FP. In this state, the CTS-MS tries to register with the CTS-FPs it is enrolled in.


In the “MM idle registered” state the CTS-MS is registered to a CTS-FP. In this state the CTS-MS can access the Fixed Network via the CTS-FP for user communication.


In the “MM active” state, a MM connection is established between the CTS-MS and the CTS-FP.
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Figure � SEQ Figure \* ARABIC �10�	Mobility Management states of a CTS-FP/CTS-MS pair


Mobility Management procedures


CTS-MS enrolment


At CTS-MS enrolment, a CTS-MS is introduced to the CTS-FP as a valid CTS-MS which shall be granted service.





In order to avoid undesired enrolment of a CTS-MS at a CTS-FP, CTS-MS initialisation shall be under control of the owner of the CTS-FP. Means of security are introduced in see � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�, in order to fulfil this requirement.





The CTS-MS enrolment directly or indirectly involves the supervising CTS, as defined in chapter � REF _Ref418926682 \n �0� and in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.





At CTS-MS enrolment the CTS-MS and the CTS-FP exchange and store all parameters which are required for local operation. Some of these parameters are required for the access during registration. These parameters shall be stored on the CTS-SIM in order to not require a re-initialisation by the user, if the ME is exchanged.





Parameters


The following parameters are generated and/or exchanged and stored during CTS-MS initialisation:





Parameter�
Description�
Reference�
�
IFPEI�
FP Equipment identity allocated by the manufacturer of the CTS-FP�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
IMEI�
Equipment identity allocated by the manufacturer of the ME�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
FPBI�
Fixed part beacon identity generated at CTS-FP initialisation�
� REF Ref_Radio_Aspects \* MERGEFORMAT �[5]��
�
CTS-MSIx�
temporary Mobile station identity local the CTS-MS/CTS-FP pair�
�
�
CTS-IMSI�
CTS mobile subscriber identity allocated by the operator on the SIM�
�
�
Kax�
Authentication key of the CTS-MS/CTS-FP pair generated at CTS-MS initialisation�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
Kcx�
Ciphering key of the CTS-MS/CTS-FP pair generated at CTS-MS initialisation�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
Rk1 and Rk2�
Random numbers used for the generation of Kax�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
CTS-MSN�
Address of the CTS-MS at the CTS-FP�
�
�
CTS-MS de-enrolment


De-enrolment of a CTS-MS is the procedure by which the access rights of a CTS-MS to a CTS-FP are withdrawn. This is done by deleting the data record for this CTS-MS in the CTS-FP. The de-enrolment of a specific CTS-MS may be done from any initialised and registered CTS-MS or from a MMI in the CTS-FP (if implemented). To avoid not unauthorised de-enrolment of a CTS-MS security mechanisms have to be followed according to � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.





At CTS-MS may be automatically de-enrolled by time controlled mechanisms (e.g. subscription vailidity). This is a part of the supervising mechanisms as described in chapter � REF _Ref418926682 \n �0�.


Parameters


The following parameters are used at CTS-MS de-enrolment :





Parameter�
Description�
Reference�
�
CTS-MSN�
Address of the CTS-MS at the CTS-FP�
�
�



The CTS-MS Number (CTS-MSN) is used to address the CTS-MS to be de-enrolled.


CTS-FP initialisation


The initialisation of the CTS-FP is tied to the initialisation of the first CTS-MS at the CTS-FP. The CTS-FP does not transmit or receive before CTS-FP initialisation.





The CTS-FP initialisation has mainly CTS supervising aspects such as:


Establishment of the relation to the operator of the DPLMN


Download of operation control parameters





The CTS supervising aspects are defined in chapter � REF _Ref418926682 \n �0�.


Registration


By the registration procedure the presence of the CTS-MS in the CTS-FP coverage area is indicated. The CTS-MS provides evidence of its access authorisation. The CTS-MS also verifies the CTS-FP identity. At registration the CTS-MS may retrieve updated system information.





A registration may trigger a registration status notification in the CTS-FP towards a Fixed Network address. This address has to be provided to the CTS-FP at initialisation.





According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]�, a CTS-MS at one time can only be registered at one CTS-FP.





The registration procedure includes the following sub-procedures.


Access on the CTS radio interface of the CTS-FP by the CTS-MS as defined in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.


Identification of the CTS-MS and the CTS-FP


Security related procedures (mutual authentication, start of ciphering, CTS-MSI update) as defined in� REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.


Parameters


The following parameters are generated and/or exchanged and stored during CTS-MS initialisation:





Parameter�
Description�
Reference�
�
IFPEI�
FP Equipment identity allocated by the manufacturer of the CTS-FP�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
IMEI�
Equipment identity allocated by the manufacturer of the ME�
� REF Ref_Annex_0320 \* MERGEFORMAT �[4]��
�
FPBI�
Fixed part beacon identity generated at CTS-FP initialisation�
� REF Ref_Radio_Aspects \* MERGEFORMAT �[5]��
�
CTS-MSIx�
Temporary Mobile station identity specific the CTS-MS/CTS-FP pair�
�
�
CTS-MSN�
Address of the CTS-MS at the CTS-FP�
�
�



Registration update


In MM idle registered state the CTS-FP periodically triggers the registration update procedure in order to verify the presence of the CTS-MS in the coverage area of the CTS-FP. If the registration update procedure is not successfully completed, the CTS-MS is considered by the CTS-FP as de-registered.





Means on the CTS Radio Interface are defined to enable the CTS-MS to verify if it is still in coverage of the CTS-FP (see � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�). If this is not the case, the CTS-MS considers itself as de-registered.


Parameters





Security related procedures


Security related sub-procedures such as authentication and ciphering and CTS-MSI update are defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.


CTS-FP selection


In order to access a CTS-FP, the CTS-MS holds in the CTS-SIM a list of access parameters per CTS-FP (as described in chapter � REF _Ref420906983 \n �0�). This list shall define the CTS-FP selection, i.e. if the CTS-MS is searching for a CTS-FP it shall first try to register with the first CTS-FP of this CTS-FP access list if it does not find this CTS-FP it shall continue with the subsequent entries of this list.





The CTS-MS reveals the presence of a CTS-FP as described in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�.





It shall be possible (for the user of the CTS-MS) to manually change the order of CTS-FP’s in the CTS-FP access list and to delete entries of this list.





CTS-MS Number request


It shall be possible for the users of the CTS-FP to request a list of all CTS-MS’s which are currently initialised with the CTS-FP. This list may also include information if the CTS-MS is currently registered with the CTS-FP.





The requested information can be used to address the initialised CTS-MS’s for de-initialisation, internal calls etc.





Handling of not implemented services


The standard shall not prevent manufactures from building national or operator specific CTS-FPs which include an interworking with GSM like services in the fixed network. The definition of this interworking is generally out of the scope of the CTS standard. In order to fulfil this requirement, optional services as defined in the GSM 02.56 (� REF Ref_Annex_0320 \* MERGEFORMAT �[4]�) shall always be implemented on the CTS-MS side of the CTS radio interface.





Optional services which are not implemented in the CTS-FP shall be rejected on MM level (CM service reject).


Connection Management functionality


Connection management shall be according to the definitions of the GSM radio interface.





Call Control (CC)


Mobile terminated fixed network call set-up


According to the GSM 02.56 (� REF Ref_Services \* MERGEFORMAT �[2]�) two different scenarios of mobile terminated external call set-up exits of the local CTS:


Provided that means of CTS-MS addressing is provided by the fixed network at call set-up, a specific CTS-MS is addressed on the CTS radio interface, i.e. is paged as described in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]�. This means of addressing may either be the MSISDN or the CTS-MS Number. The CTS standard does not consider how such services are implemented in the fixed network.


If no specific addressing is provided by the fixed network, all CTS-MS’s are paged simultaneously as described in � REF Ref_Radio_Aspects \* MERGEFORMAT �[5]� and the first CTS-MS which answers the paging will get the call.


Parameters





Mobile originated external call set-up


A mobile originated external call set-up, the CTS-MS provides addressing information (called party number) which is mapped on the procedures of the fixed network call set-up with respect to the fixed network standard, of the CTS-FP implementation.





Call establishment is initiated in the CTS-MS by first dialling the number and then pressing a start key, like a GSM MS.


Parameters





CTS internal call set-up (optional)


According to GSM 02.56 � REF Ref_Services \* MERGEFORMAT �[2]� internal calls may optionally be supported. addressing of the destined CTS-MS should be done with the CTS-MSN or the MSISDN.





The MSISDN can only be used, if this information is given to the CTS-FP e.g. by transmitting the MSISDN on the SIM to the CTS-FP at CTS-MS enrolment..





Parameters





DTMF transmission


DTMF shall be supported by the GSM-CTS system. On the GSM-CTS Radio Interface no tones are transmitted but signalling indication start and end of the different tones as in the standard GSM Radio Interface. On the Fixed Network interface real tones have to be generated by the CTS-FP.


Parameters


CTS call hold


With the CTS call hold procedure an active call shall be released on the CTS radio interface but kept active in the CTS-FP.


Parameters





CTS call retrieve


With the CTS call retrieve procedure a call which has been put on hold can be reactivated on the CTS radio interface.


Parameters





CTS call transfer


With the CTS call transfer procedure, a call which is put on hold, can be transferred to another CTS-MS which is registered at the CTS-FP.


Parameters





Call release


Call release can be initiated during call set-up or in the active state of a call by both parties, the originating and the terminating side.





In the PSTN case, a CTS-FP cannot detect a call release in the PSTN and can therefore not go on-hook on the line interface and release the call on the GSM-CTS Radio Interface. In that case the call has to be released by the CTS-MS, i.e. by the user pressing the release key, even if the party in the PSTN has already released the call and the corresponding tones can be heard. This user interaction will cause appropriate signalling on the Radio Interface and subsequently the line interface module going on-hook.


Parameters





General call


The CTS-FP shall provide MMI procedures to page all registered CTS-MS when the user wants to locate them (e.g. when he has lost it nearby the CTS-FP).


On the other side, on reception of this kind of paging, the CTS-MSs registered at the sending CTS-FP shall produce specific acoustical and/or optical signals which allow to recognise the reason for the signals. So the user shall not expect an incoming call when he notices these signals.





Parameters





Supplementary Service (SS)


Call related and non call related SS shall be supported in the following way:


Unstructured SS data on the CTS radio interface shall interwork with according signalling on the fixed network interface which is specific to national standards, e.g. DTMF or hook flash)


Messages of the SS protocol may be transparent to the CTS-FP or translated in the CTS-FP to national- or operator specific requirements. The option is located in the CTS-FP as mentioned above. If the SS protocol is not supported, the SS request is rejected as described above.





Short Message Service (SMS)


According to the GSM 02.56 (� REF Ref_Services \* MERGEFORMAT �[2]�) the CTS radio interface shall be open for later services based in SMS in CTS network solutions. Therefor implementation of the SMS protocol in mandatory on the CTS-MS side of the CTS radio interface.


Implementation aspects





The GSM 02.56 (� REF Ref_Services \* MERGEFORMAT �[2]�) requires the standard to ensure that existing GSM terminal technology can be reused for the implementation of the CTS-FP and the CTS-MS. This includes the specific scenarios if a single time slot technology is used (e.g. the CTS-FP can not support the optional internal call). However, the CTS specifications shall not restrict the implementation to any specific scenario, i.e. they shall allow several parallel dedicated links on the CTS radio interface and several dedicated links on the fixed network interface etc.





The supervising CTS


Supervising CTS procedures


Principle of the supervising CTS procedures


The operation of the local CTS is based on a time controlled mechanism. I.e. the allocation of frequencies and the validation of the subscription of the CTS-MS(s) of the local CTS have to be repeated continuously in intervals which are defined by the controlling operator.





Operation control data (setting of parameters, timers etc.) is submitted to the local CTS in terms of tokens as described in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.





The two control purposes of supervising CTS, the allocation of frequencies and the validation of the subscription of the CTS-MS(s) of the local CTS are generally separated, i.e:


Validation of the subscription belongs to the operator of the CTSHLR which is referred to as the HPLMN operator of the CTS.�The CTS-MS is logically related to the HPLMN.


Allocation of frequencies of the local CTS belongs to the operator of the CTSVLR/CTSFRA which is referred to as the DPLMN operator of the CTS.�The CTS-FP logically belongs to the DPLMN. The relation between the CTS-FP and the DPLMN is established at CTS-FP initialisation.





CTS-MS initialisation


The CTS-MS initialisation procedure consists of two parts which are logically separated:


The local part of the CTS-MS initialisation as defined in chapter � REF _Ref420906983 \n �0�


The supervising part of the CTS-MS initialisation which.





The purpose of the supervising part of the CTS-MS initialisation is to verify by the DPLMN the right of a subscriber to access the CTS-FP.





After the DPLMN has verified the validity of the CTS-MS subscription, it sends a subscription token to the CTS-FP. This token defines the validity period of the CTS subscription of the CTS-MS. During this period, the validation of the CTS subscription of the CTS-MS shall be repeated successfully in order to keep the CTS-MS initialised at the CTS-FP.





The operation control data carried in the subscription token shall be protected against manipulation as defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.





The CTS-FP shall accept only tokens which are originated by the DPLMN as defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.





�
CTS-MS initialisation via the CTS fixed network interface


The figure below describes the message flow for the CTS-MS initialisation via the fixed network.





Initialisation via the fixed network includes authentication of the SIM of the CTS-MS ad defined in � REF Ref_Annex_0320 \* MERGEFORMAT �[4]�.
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Figure � SEQ Figure \* ARABIC �11�	CTS-MS initialisation via the fixed network





�
CTS-MS initialisation via the GSM radio interface


The figure below describes the message flow for the CTS-MS initialisation via the GSM radio interface.





Initialisation via the GSM radio interface includes authentication of the SIM according to the GSM standard.





�EMBED Word.Picture.8���


Figure � SEQ Figure \* ARABIC �12�	CTS-MS initialisation via the GSM radio interface





CTS-FP initialisation








CTS-MS operation modes


The user of the CTS-MS can set preference for operation in the GSM network or in CTS by selecting one of the following operation modes:


Manual mode: GSM only


Manual mode: CTS only


Automatic mode: CTS preferred


Automatic mode: GSM preferred


Parallel Mode


Manual mode: GSM only


In this operation mode, the CTS-MS is operating according to the GSM standard.


Manual mode: CTS only


In this operation mode, the CTS-MS is operating according to the functions and states as described in chapter � REF _Ref422292215 \n �0�.





If the CTS-MS user selects the manual mode: “CTS only” while registered in the GSM network, the CTS-MS shall behave towards the GSM network as being switched of.





In the “manual mode: CTS only” the CTS-MS may periodically listen to or access the GSM network in order to procedures of the supervising CTS as described in chapter � REF _Ref418926682 \n �0�.


Automatic mode: CTS preferred


In Automatic mode: “CTS preferred”, the CTS-MS shall first try to register to a CTS-FP.





If no suitable CTS-FP is found or if the CTS-MS is considered to be de-registered from a CTS-FP once it has been registered (see chapter � REF _Ref404512459 \n �0�) it shall try to register to the GSM network.





If the CTS-MS is registered to the GSM network, it shall continuously search a CTS-FP according to the procedures defined for registration in CTS (see chapter � REF _Ref422292719 \n �0�). If a suitable CTS-FP is found, the CTS-MS shall behave towards the GSM network as being switched of and register at the CTS-FP.


Automatic mode: GSM preferred


In Automatic mode: GSM preferred, the CTS-MS shall first try to register to the GSM network.





If it is not possible to register to the GSM network or if the CTS-MS de-registers from the GSM network it shall search a CTS-FP and try to register to it.





If it is registered to a CTS-FP, the CTS-MS shall continue searching for a suitable GSM network. If it is found, a the CTS-MS shall de-register from the CTS-FP.


Parallel Mode


In parallel mode, shall start with registration to the GSM network.





If the CTS-MS is registered to the GSM network it shall continuously search for a suitable CTS-FP and try to register on it.





If the CTS-MS is registered to a CTS-FP it shall continuously search for a GSM network and try to register on it.





If registered in both systems, the CTS-MS shall perform the idle mode procedures of both systems in parallel.
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