9
GSM 03.56 V2.2.0 (1999-02)


3GPP and ETSI SMG12


















Tdoc C-99-486

Sophia Antipolis, May 25th—28th 1999



CHANGE REQUEST No :
001
Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.



Technical Specification GSM/UMTS
03.56
Version
2.2.0.




Submitted to SMG
29
for approval
x
without presentation ("non-strategic")



list plenary meeting or STC here (
for information

With presentation ("strategic")
X



PT SMG CR cover form. Filename: crf26_2.doc

Proposed change affects:
SIM
X
ME

Network
X
Workitem:
CTS

(at least one should be marked with an X)

Source:
Alcatel
Date: 
26 May, 99

Subject:
CTS usage with licence exempt frequencies

Category: 
F
Correction

Release: 
Phase 2



A
Corresponds to a correction in an earlier release


Release 96


(one category 
B
Addition of feature
x

Release 97


and one release 
C
Functional modification of feature


Release 98
x

shall be marked 
D
Editorial modification


Release 99


with an X)



UMTS


Reason for 
change:
The introduction of the feature in the GSM-CTS standard, allows national regulators to allocate licence exempt frequencies to CTS usage.



Clauses affected:


Other specs
Other releases of same spec

(  List of CRs:


affected:
Other core specifications

(  List of CRs:



MS test specifications / TBRs

(  List of CRs:


(One or more may
BSS test specifications

(  List of CRs:


be marked with an X)
O&M specifications

(  List of CRs:


Other 
comments:



[image: image1.wmf]help.doc

  <--------- double-click here for help and instructions on how to create a CR.

In order to receive a valid CTS-GFL the CTS-FP owner needs to have a subscription (2) with a CTS operator. This subscription is materialised by a CTS-SIM card stored in the CTS-FP. The CTS operator has an agreement (3) with a DPLMN part of a GSM operator1 to use its frequencies for CTS allocation.
When the CTS-FP is used in licence exempt mode, the CTS-FP owner does not need to have a subscription (2) with a CTS operator. In this case the frequency allocation to CTS usage is made directly by national authorities.
CTS-FP owner shall also enrol (4) at least one CTS-MS, which has a valid GSM subscription (5) with the GSM operator1.

In parallel, CTS-FP owner needs a subscription (1) with a fixed operator in order establish communication over the fixed network.

4.3.2
CTS MS subscriber’s role model
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CTS MS subscriber’s role model 

The CTS-MS subscriber has a valid subscription (1) with a GSM operator who allows CTS operations. In case of roaming, the VPLMN shall confirm the authorisation to do CTS operations to this CTS-MS.

The CTS MS subscriber has agreement (2) with one CTS-FP owner that allows him to enrol on his CTS FP.

In order to enrol on a CTS-FP, a CTS-MS subscriber may need a subscription (3) with the CTS-operator who control (4) this CTS-FP. This CTS-operator may have an agreement (5) with the GSM-operator of this CTS-MS.

NOTE:
this GSM operator may be different from the one who provides frequencies to the CTS-operator.

In order to have access to value added Fixed Mobile Convergence services (e.g. unified number), the CTS-MS subscriber needs a subscription (6) with a FMC service provider. These services and this subscription are outside of the scope of the GSM-CTS standard.

4.4
CTS Radio interface

The CTS radio interface is based on the use of a modified GSM radio interface as specified in Error! Reference source not found..

The concept is to construct a modified GSM radio interface which requires no change of ME 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 Error! Reference source not found.;

-
Adaptive Frequency Allocation (AFA), see Error! Reference source not found.;

-
Total Frequency Hopping (TFH), see Error! Reference source not found..

4.4.1
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 Error! Reference source not found..

4.4.2
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].

4.4.3
CTS and 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 may be solved by two ways:

-
the CTS radio interface is designed in order to create minimum disturbance to existing mobile implementations as specified in Error! Reference source not found.;

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

4.5
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
4.4.1
GSM coverage from DPLMN

In this case the CTS FP’s coverage is fully within the coverage of the DPLMN.

In this case authentication of the CTS-MS by the CTS-SN can be avoided and thus the interface between the CTS-SN and GSM-HLR need not be implemented. The simplified CTS reference model is shown below.
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Figure 1: Simplified CTS reference model (limited enrolment control)

4.5.3
Simplified CTS reference model (Licence exempt CTS band)

.This section is relative to the usage of  CTS capable devices with a CTS license exempt radio band.

In this case the frequency allocation for CTS usage is defined directly by national authorities. All the radio information relative to CTS usage are stored in the CTS-FP by the CTS-FP manufacturer. These radio information are linked with a geographical information which informs the CTS-FP in which country (or region) these frequencies can be used.  
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When the CTS-FP is used in licence exempt mode, the CTS-FP owner does not need to have a subscription with a CTS operator. Therefore the CTS-FP can work without CTS-SIM card and no exchange with a CTS-SN is necessary.

However when a CTS-SIM card is inserted in the CTS-FP, the CTS-FP shall no more consider the CTS licence exempt information stored in its memory, and shall work operate in licence mode.
The CTS mobile is not informed about the status of the frequency used for CTS (i.e. licensed or licence exempt). The mobile operations are the same in both cases. As in licensed mode all the CTS operations made by the mobile are conditioned to the reception by the MS of the “CTS allowed” information sent by the V-MSC (see chapter 9.2)
4.6
GSM Operator control of CTS service

The GSM operator has control of the CTS service that is operating in his PLMN. The stage 3 CTS specifications shall ensure that it shall not be possile to operate a CTS service without the permission of the GSM operator.

When a CTS capable mobile accesses a GSM PLMN it will be provided with information in order to allow the MS to operate CTS within the GSM PLMN. This may be provided to all CTS_MS or on a per CTS-MS basis depending on the GSM operators requirements. If no information is provided for CTS operation then the CTS MS is prohibited from from operating in CTS mode.

4.6.1
CTS System control

Control of the CTS operation depends of the frequency scenario of the country (or region) in which CTS service is to be provided. Two scenarios are foreseen:

-
Licence exempt frequency band is used for CTS operation; this is where the relevant authority in a country (or region) has allocated a frequency band for CTS service and the CTS-FP can determine that it is in that country (or region); and

-
shared frequency bands for CTS operation; this is where a GSM operator in a country has allocated part of his frequency for CTS service.

4.6.2
GSM Operator control of CTS frequency list

One of the major concepts of CTS is the control of the frequencies for use by the CTS-FPs. The frequency allocation for CTS operation is termed the GFL (Generic Frequency List).

The GFL is the frequency allocation that either 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 or a dedicated frequency allocation for CTS operation.

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 GSM NITZ procedure which gives extra mobility information one of which is the local time]

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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Figure 2: GFL structure

The initialisation of a CTS-FP requires a GFL to be given to a CTS-FP. In some cases the GFL needs to be controlled based on location information within the GSM PLMN. Information on the position of the CTS-FP within the DPLMN may be requested to allocate the correct GFL. As the CTS-FP architecture has no capability to transmit and receive like a normal GSM MS, it can not carry out a direct dialogue using the Um interface with the GSM DPLMN and thus its general position can not be ascertained without the help of the CTS-MS. Therefore the CTS-MS is used to provide positional information that can be used by the DPLMN to allocate a GFL to the CTS-FP.

In order that both DPLMN coverage and limited DPLMN coverage scenarios are catered for, a validity time concept is introduced during which positional information provided by the CTS MS  is deemed valid. This allows the CTS-FP location to be ascertained and thus the allocation of the GFL to the CTS-FP can be made.

4.6.3
CTS system initialisation for license exempt frequency band for CTS operation


In this case the frequency allocation for CTS usage is defined directly by national authorities. All the radio information relative to CTS usage are stored in the CTS-FP by the CTS-FP manufacturer. These radio information are linked with a geographical information which informs the CTS-FP in which country (or region) these frequencies can be used.

When the CTS-FP is connected to both mains power and power supply, the CTS-FP can start to make CTS operations (transmit and received radio bursts according with GSM-CTS specification, enrolled CTS-MS, establish call with PSTN network,…). All these operations are made in respect with the radio information (mainly the CTS-GFL) defined by national authorities and stored in the CTS-FP.

4.6.4
CTS system initialisation with DPLMN coverage and limited coverage

In order to avoid that the CTS service be too cumbersome to own, the initialisation of the CTS FP is such that the precise GFL for CTS operational purposes may be obtained sometime after CTS operation has been started. This means that for a short period of time the CTS-FP need not be using the GFL that is best suited to the DPLMN environment in which the CTS-FP is located. During this period the CTS-FP shall operate using a reduced power output.

4.6.4.1
First stage CTS-FP initialisation (Temporary GFL allocation)

The CTS-FP SIM shall have a telephone number which is preloaded by the CTS operator when the service is subscribed. This Telephone number is used by the CTS-FP to call the CTS-SN. The CTS-SN can verify the validity of the subscription and perform authentication of the CTS-FP at this stage. The CTS-FP shall also perform the mutual authentication procedures as defined in ref Error! Reference source not found..

In most cases location information will not be available on the first initialisation and thus the CTS-SN/CTS-FRA should allocate a Temporary GFL to allow operation of the Um* interface. The CTS-SN can also pass extra information in order to control other operational modes of the CTS-FP.

As part of the GFL maintenance the CTS-FP will be asked to call back the CTS-SN before the expiry of the temporary GFL. The CTS-FP is now able to operate and provide CTS services using a Temporary GFL.

The CTS-MS need not be present during this operation.

4.6.4.2
Second stage CTS-FP initialisation (GFL confirmation)

As part of the signalling procedures the CTS-FP shall demand the CTS-MS to provide location information to the CTS-FP see "Error! Reference source not found.". The CTS-FP stores this information and provides it to the CTS-SN the next time the CTS-FP contacts the CTS-SN. The CTS-SN/CTS-FRA uses this information to allocate/maintain the GFL for CTS operation.

4.6.5
CTS system initialisation without DPLMN coverage

The initialisation of a GFL without DPLMN coverage is FFS.

4.6.6
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.

4.6.6.1
CTS FP GFL update

Subsequent GFL allocations need not involve the CTS-MS and can be made directly by dialogue between the CTS–FP and the CTS-SN.

In order that frequency planning of the DPLMN can be taken into account when the GFL is updated the CTS-FP with the help of the CTS-MS(s) collects the identity of DPLMN cells which surround the CTS-FP and report this information to the CTS-SN as and when contact to the CTS-FP is made.

These cells are given by the CTS-FP to the CTS-SN network when demanded and are used by the network in the reallocation of the GFL.

The CTS-MSs role in this information gathering is to remember the last cell(s) and time that it camped on  before attaching to the CTS FP.

GFL update is controlled by the CTS SN.

The subsequent GFL allocation allows:

-
Confirmation of the location of the CTS FP;

-
Mutual authentication of the CTS FP and CTS SN (03.20);

-
Reallocation of the GFL is based on the analysis of the cell identities and time stamp information and the T_TRANSPORT timer value by the CTS-FRA.

The new GFL is valid when the old GFL expires unless otherwise specified by the CTS-SN.

It should be also possible to update the old GFL during this procedure.

The CTS FP shall handle the two GFLs simultaneously and is responsible for updating the CTS frequencies with the mobiles that are enrolled, as and when, they contact the CTS FP.

4.6.7
Erasure of GFL in the CTS FP

The CTS FP will erase a 

· when the period of validity for a GFL expires.

· 
4.7
De-initialisation of CTS FP

4.7.1 CTS Operator control mode
A CTS FP will become de-initialised if the CTS FP is:

-
Disconnected from the mains power for a period of time [10 minutes]; and/or

-Disconnected from the PSTN connection for a period of time [10 minutes]; and/or
-
When the CTS-SIM is removed from the CTS-FP
-
When specifically commanded by CTS SN.

In addition to this a CTS-FP will de-initialise itself if after initialisation there is no valid attachment received within [1 week].

4.7.2 Licence exempt mode

A CTS-FP will de-initialise itself if the country code reported by any attached mobiles does not correspond with the country code stored in the CTS-FP. This is made according with the following procedure: 
· In order to avoid illegal roaming of CTS-FP, the CTS-MS(s) collects the identity of DPLMN cells which surround the CTS-FP and report this information to the CTS-FP at each attachment.

· The CTS-MSs role in this information gathering is to remember the last cell(s) and time that it camped on before attaching to the CTS FP.

· The CTS-FP only considers as valid cell identity, the cell identity with the lowest time stamp information inferior or equal than the T_TRANSPORT timer value defined by the national authorities and stored in the CTS-FP.  (ref. 9.4)
· If [2] consecutive valid cell identity does not correspond with the country (or the region) where the CTS-FP is allowed to work in licence exempt mode, the CTS-FP shall de-initialise itself.
In complement, the CTS-FP is de-initialised :

-
if it is disconnected from the mains power for a period of time 10 minutes; or

- 
if it is disconnected from the PSTN connection for a period of time 10 minutes; or

-
if within 1 week after initialisation, there is no valid attachment received 

-
If  no valid cell identity is reported to the CTS-FP during a period of 1 month

In addition, if a CTS-SIM card is inserted in the CTS-FP or if a CTS-SN number is reported to the CTS-FP by a CTS-MS, the CTS-FP shall de-initialised itself from licence exempt mode, and shall to make an attempt of GSM controlled CTS initialisation as specified in section 4.6.4
4.8
CTS MS Enrolment

Enrolment is the process of obtaining permission to use the CTS service of a CTS-FP by a CTS-MS. The enrolment process may involve the verification of agreements between a CTS-MS subscriber with a CTS operator, a GSM operator and a CTS-FP subscriber and the exchange of information for control of the CTS subscription at the CTS FP.

The process of enrolment is guarded by security procedures at the CTS FP as specified in Error! Reference source not found..

Enrolment can be controlled at two levels (defined by the CTS operator). The first level of enrolment control is at the CTS-FP. The second level of control is at the CTS-SN.

A CTS network can be operated using both methods of control.

4.8.1
Enrolment control at the CTS-FP

Enrolment control at the CTS-FP can be controlled by the operator either:

7.2.2
Addressing the CTS-MS subscriber

7.2.2.1
MSISDN

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

In order to address a CTS-MS by its MSISDN, this number has to be known by the CTS-FP and the CTS-MS. The MSISDN may be submitted to the CTS-FP either:

-
from the CTS-HLR at CTS-MS enrolment , or 

-
by means of user input, or

-
by the CTS-MS

7.2.2.2
CTS-MS Subscriber Identity(CTS-MSI)

The CTS-MSI is an CTS-MS identity which has only local significance between a CTS-MS and CTS-FP pair, its purpose is to maintain the anonymity of the users of the CTS service as specified in Error! Reference source not found..

The CTS-MSI is assigned and maintained by the CTS-FP during CTS-MS enrolment, and is reallocated by the CTS-FP during CTS attachment and as part of each Mobile originated and Mobile terminated signalling exchange. It is unique for each CTS-MS enrolled at the CTS-FP. The CTS-MSI allocation procedure and CTS-MSI reallocation procedure data flows are specified in Error! Reference source not found..

In order to maintain anonymity of the subscriber the CTS-MSI shall be used in all signalling procedures by both CTS-MS and CTS-FP.

The protocols shall ensure that the CTS-FP can detect any CTS-MSI conflicts (e.g. duplicated CTS-MSI). In case of CTS-MSI conflicts, it is up to the CTS-FP to resolve the situation by the appropriate security checks (i.e. by obtaining the IMSI of the CTS-MS, performing local security procedures (see Error! Reference source not found.) and verifying the enrolment rights).

8
Operation and maintenance aspects

9
Function and information flows

The following functional flows deal with the initial phase of CTS where roaming is not supported. In this case the DPLMN, HPLMN and the CTS operator need to be the same. If they are the same then this allows the CTS reference model to be simplified as the CTS FRA can be integrated in to the CTS SN thus simplifying the signalling model. The CTS specifications shall provide means to ensure that DPLMN, HPLMN and CTS operator are the same entity.
When there is no indication on the status of the CTS frequencies (i.e. licenced or licensed exempt), the following recommendations are applicable to all cases.
9.1
CTS FP management

9.1.1
CTS FP Initialisation

CTS FP initialisation can be envisaged in two phases. 

The data flow diagram below shows the flows required for CTS FP initialisation.

10.2
CTS Interfaces

10.2.1
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 these two elements. This interface is referred to as Um* in the CTS specifications.

According to GSM 02.56 Error! Reference source not found., the CTS Radio Interface is a modified GSM Radio Interface. CTS is to operate in the GSM frequency spectrum of the DPLMN operator or in an license exempt frequency band. 

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 Error! Reference source not found..

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

10.2.2
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 Error! Reference source not found., 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.

10.2.3
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 Error! Reference source not found., 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.

10.2.3.1
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.

10.2.4
Network internal interfaces

10.2.4.1
Interface CTS SN/CTS HLR (Cd)

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

10.2.4.2
Interface CTS SN/CTS HLR (Cd’)

Cd' interface between CTS SN and CTS HLR. The interface is used for CTS FP subscription control.

10.2.4.3
Interface CTS SN/CTS FRA

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

10.2.4.4
Interface CTS FRA/BSC

This interface is used when download of radio parameters shall be performed to the CTS-FP via GSM layer 3 signalling.
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c)	The GSM/UMTS specification number (e.g. 09.02). The ETS/EN/TS number shall not be used.



d)	The SMG plenary number to which this CR will be submitted to if it gets agreed at the STC  meeting. (e.g. #27 for the October '98 SMG plenary, #28 (Feb 99), #29 (June 99) or #30 (October 99). If the specification in question is only under STC change control (there are not currently many specification under this regime), the STC meeting number shall be used instead.



e)	for approval/for information: one box only shall be marked with an "X"



f)	Strategic / non-strategic. one box only shall be marked with an "X". The default is "non-strategic" but it is the chairman of the STC responsible for the specification who shall decide.







Proposed change affects:



g)	At least one box shall be marked with an "X"







Workitem:	



h)	The name of the GSM phase 2+ or UMTS work item for which the CR is relevant.







Source:



h)	The company name of the author of the CR. If the CR has already been agreed at a subgroup/working party meeting, the subgroup name should be used instead. (the working party tdoc number should also be included)



Subject:



i)	One line (only) of text that describes the subject of the CR. Details should be put under "reason for change"



	good examples:	"Clarification to FETCH command"



				"Alignment of operation and parameter names"



	recently used



	bad examples:	"clarification of section x.y" 



				"correction"



				"editorial correction"



				"correction to GSM xx.yy"



				"various improvements"



Category and release:



j)	Choose one category only. Note that except under special circumstances, category B (addition of feature) and category C (functional modification of feature) can only be done to a current release of the specification. i.e. after the release 98 has been frozen (SMG #28) only category F changes may be submitted.



k)	The release to which this CR applies. Note that if you make a correction to a release 96 specification, other CRs shall also be made for the release 97 and release 98 version if they exist.



Reason:



l)	This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and / or how the change is done.







Clauses Affected:



m)	Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".







Other specs affected:



n)	Other releases of the same spec: if, for example this is a release 97 CR but there is also a CR for R98, it should be listed here. The format for listing other CRs is, for example, 11.14-A123.



	Other core specifications: to be used if the CR is linked to a CR for another specification.



	MS test specifications: to be used if a change is needed to GSM 11.10.



	BSS test specifications: to be used if a change is needed to the 11.2x series.



	O&M specifications: to be used if a change is needed to the 12 series specifications.




