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Introduction

The intention of this discussion paper is to highlight problems associated with fax and data calls originating from a PSTN and terminating to a mobile, which has a dedicated data/fax MSISDN, in the PLMN. The output from this paper is to propose changes to 3GPP TS 29.007 in order to provide clarification to how the logic at the VMSC should handle modem data calls being signalled as Speech. 

Modem and fax calls are often setup by connecting the modem or fax machine to a normal telephone line. This results in the call appearing as a Speech call to the public telephone network.  This “Speech” indicator is subsequently passed into the PLMN which results in the call being presented to the mobile subscriber as a Speech call even though the call originator dialled the dedicated Data number

In order to describe the problems associated with fax and data calls, this paper will describe a particular call scenario where a UK PSTN subscriber calls the dedicated fax and data MSISDN of a mobile subscriber who is roaming in a VPLMN.

It is recognised that there are issues which may be categorised as being the responsibility of the network operator, e.g. inter PLMN to ISDN interconnect incompatibilities, and issues which may be resolved through standardisation. Issues which are deemed the responsibility of the network operator will not be addressed in this paper.

Once the problems have been discussed and that there is an agreement that there is a need for a correction to the existing specifications then CRs to 3GPP TS 29.007 will be presented at the next CN3 meeting in January.

Abbreviations

BC

Bearer Capability

BTNUP

British Telecom National User Part

CPI

Call Path Indicator

IAM

Initial Address Message

ITC

Information Transfer Capability

IE

Information Element

IFAM

Initial and Final Address Message

ISUP

ISDN User Part

MS

Mobile Station

MSRN

Mobile Subscriber Roaming Number

PRN

Provide Roaming Number

PSTN

Public Switched Telephone Network

SHP

Service Handling Protocol

SRI

Send Routeing Information
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Assumptions

British Telecom National User Part (BTNUP) signalling is used within the UK PLMN and on the interconnect to the PSTN. ISDN User Part (ISUP) signalling is used in the Swiss network.  An international gateway switch provides the interworking between BTNUP and ISUP.

The Ideal Environment

According to a number of specifications it is assumed that modem data calls are signalled as requiring a “3.l kHz Audio” transmission medium.

According to the definition in ITU-T Recommendation I.231.2, 3.l kHz Audio provides for the transfer of speech and 3.l kHz bandwidth audio information such as voice-band data via modems and facsimile group 1, 2 and 3 information. The network may include speech processing techniques provided they are appropriately modified or functionally removed prior to non-speech information transfer. The control of echo control devices, speech processing devices, etc., is only made by use of disabling tones.

In an ideal environment a modem data call from an PSTN to a GSM mobile subscriber who is roaming in a VPLMN would be setup as follows:

· The mobile subscriber is assigned a specific number for modem data calls.  

· The PSTN subscriber line is configured to signal “3.1 kHz Audio” to the network.

· The PSTN subscriber dials the modem data number assigned to the mobile.  The call is routed to the HPLMN.

· The HPLMN HLR receives a “3.1 kHz Audio” Bearer Capability (BC) in the Send Routing Information (SRI) message.  

· The "3.1 kHz Audio" BC is not sufficient for the HLR to determine if it is a speech or voice-band data call. The HLR retrieves the stored modem data Bearer Capability (BC) Information Element (IE) associated with the dialled MSISDN. 

· The HLR includes the modem data BC IE in the Provide Roaming Number (PRN) message sent to the VMSC in the VPLMN.

· The call is routed through the UK PSTN to an international point of interconnect. In the BTNUP IFAM, the Service Handling Protocol (SHP) is set to “Invoke Basic Telephony Call Protocol” and the Call Path Indicator (CPI) is set to “3.l kHz Audio Bearer Service Required” - SHP/CPI=0/2.

· At the international gateway switch in the UK PSTN, SHP/CPI=0/2 is mapped to an ISUP Transmission Medium Requirements (TMR) of "3.l kHz Audio" - TMR=3.

· At the VMSC, TMR=3.1 kHz Audio is not sufficient to determine the bearer service being requested so the VMSC retrieves the BC received in the PRN message.

· The PRN BC indicates a modem data call. The VMSC sends the modem data BC to the mobile subscriber.

Figure 1 illustrates the general flow of bearer capability information for a modem data call for the type of environment envisaged by the GSM specifications.  
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Figure 1: GSM Envisaged Modem Data Calls

The Practical environment

It is known that the "ideal environment" encounters a number of practical problems:

1. The originating line often has a default bearer capability of Speech even though the subscriber can make modem and speech calls over the line.  

2. The GSM specifications do not allow for modem data calls being signalled as speech.

3. SHP and CPI indicators are masked in the network operators (Vodafone) network. SHP and CPI masking was introduced to avoid calls failing when routing to TACS switches and to PBXs; certain PBXs reject “3.l kHz Audio” calls.

4. The mapping from BTNUP SHP/CPI to ISUP TMR is different in the PSTN than in the PLMN.

In the practical environment a modem data call is often setup as follows:

· The mobile subscriber is assigned a specific number for modem data calls.

· The PSTN subscriber line is configured to signal "Speech" to the network.

· The PSTN subscriber dials the modem data number assigned to the mobile. The call is routed to the HPLMN.

· The HPLMN HLR receives a "Speech" BC in the SRI message. The HPLMN HLR ignores the BC in the SRI message.

· The HPLMN HLR retrieves the stored modem data BC associated with the dialled MSISDN.

· The HLR includes the modem data BC in the PRN message sent to the VMSC in the VPLMN.

· The call is routed through the HPLMN to an international point of interconnect. In the BTNUP IFAM, the Service Handling Protocol (SHP) is set to “Invoke Basic Telephony Call Protocol” and the Call Path Indicator (CPI) is set to “Select Any Available Route” - SHP/CPI=0/0.   

· At the international gateway switch in the PSTN, SHP/CPI=0/0 is mapped to an ISUP TMR of “Speech” - TMR=0. 

· At the VMSC, TMR=Speech is sufficient to determine the bearer service being requested so the PRN BC is ignored. 

· The VMSC sends a Speech BC to the mobile subscriber. 

Figure 2 illustrates the general flow of bearer capability information for a modem data call when the originator signals speech.
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Figure 2: Originator Signals Speech

Overcoming the practical problems

The problems associated with the ideal environment can be divided into two categories:

Under direct control of the network operator


Masking of SHP and CPI.

Not under direct control of the network operator


Originator signalling Speech.


SHP/CPI mapping to TMR in the PSTN.


Speech BC taking precedence over the BC associated with the dialled number. 

Under Direct Control of the network operator

Masking of SHP and CPI.

To overcome the problems of masking requirements between the network operator and the PSTN/ISDN network operators have created a number of proprietary solutions, which are out the scope of this discussion paper.

Not Under the Direct Control of the network operator

Originator Signalling Speech

It would be convenient to take the stance that the originator of the modem call must setup the call properly; i.e. signal 3.l kHz and not Speech.  However, more often than not, modem and fax calls are made by connecting the modem or fax machine into a telephone extension.  In addition, some PBXs will not accept 3.l kHz calls, therefore a telephone line configured to work when calling a GSM mobile may fail when calling a PSTN device. In reality, a network operator may have to accept that calls from a number of corporate customer’s PBXs will fail because the PBX does not support 3.1 kHz and that modem and fax calls will be signalled as speech.

SHP/CPI Mapping to TMR in the PSTN

This is an issue that may only appear in the UK, where the mapping of the SHP/CPI=0/0 to TMR=3.1 kHz is not consistent with the mapping of the SHP/CPI in the PSTN, where the SHP/CPI=0/0 is mapped to indicate TMR=Speech.

The view to correcting the mapping of BTNUP to ISUP mapping such that SHP/CPI=0/0 maps to TMR=3.l kHz is deemed the most appropriate solution. This will have an impact on all the UK interconnect partners belonging to a network operator and is out the scope of this discussion paper.

Speech BC Taking Precedence Over BC Associated with Dialled MSISDN

3GPP TS 29.007 (and previous versions but possible not including Phase 1) is unclear on whether or not the IAM Speech BC takes precedence over the PRN BC.  Section 10.2.2 of GSM 09.07 describes the logic to be applied at the VMSC, however, there is no reference to Speech either directly or indirectly.

It is understood that the Phase 1 GSM 09.07 specification has an indirect reference to Speech which implies that the IAM BC is used to derive the GSM BC if the Information Transfer Capability (ITC) is Speech. The ITC is derived from the TMR.

It is understood that, due to modem data calls failing, there are propriority solutions which either simple discard the IAM Speech BC in preference to using the PRN Data BC, or which heed the IAM Speech BC and ignore the PRN Data BC.

Since it is likely that modem data calls will be signalled as Speech for the foreseeable future and this is the case in countries other than the UK (e.g. USA, Australia), it is proposed that the Speech indicator is discarded if the PRN BC indicates a modem data or fax call.

As an addition to this proposal it should be noted that the proposed changes will not affect ISDN users using the single numbering scheme.

Summary

This discussion paper highlights a number of issues mobile terminated fax and data calls. These issues may be grouped into two categories, i.e. issues under the direct control of the mobile operator and issues not under the direct control of the mobile operator.

The main intention of this paper is to propose changes to 3GPP TS 29.007 in order to provide clarification to how the logic at the VMSC should handle modem data calls being signalled as Speech. 

Annex A
Proposed changes to 3GPP TS 29.007

10.2.2 Network interworking mobile terminated

10.2.2.3 Functions in HLR
(a new bullet)

5)  Compatibility information is received from which the received ISDN BC indicates ITC field is "speech" and the called MSISDN has a PLMN BC stored in the HLR that indicates ITC field is "3.1kHz audio",  then the stored PLMN BC in the HLR is considered applicable and should be sent to the VLR.

Section 10.2.2.4  Functions in VMSC
7)  If the ISDN BC received in the IAM has the ITC field set to the value "Speech" and the ITC field in the ISDN BC received with the IAM it differs from the ITC field of the BC stored in the VLR for this call, and the VLR stored BC has ITC field set to "3.1kHz audio", then the VLR BC/LLC/HLC is considered applicable.  If no PLMN or ISDN BC is retrieved from the VLR, the call is handled as in subclause 9.2.2 case b.

Note 22 of Table 7B
(The last sentence)

The other parameters of the PLMN BC shall be set to values indicating a fall-back bearer service.

Annex A (Informative)

Update the SDL to show proposed changes.
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