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Introduction

Service requirements for CS Customised Alerting Tone (CAT) were introduced in Release 8 which resulted in protocol enhancements being needed for Network-Network-Interface protocols such as ISUP, BICC and SIP-I.

ITU-T SG11 Question 3 is responsible for ISUP and BICC extensions. In response to a request from CT4 to provide such support it was indicated that two options were equally feasible:

i) Explicit Parameter approach – defined as a supplementary service, new parameters defined in ISUP, maintained by ITU-T. Supplementary Service defined by 3GPP.
ii) New Mobile Service Application (APM) 
with codepoint reserved by ITU-T, but referring to 3GPP 
for the specification and use of the APM.

ITU-T provisionally defined new parameters for the explicit approach, but also defined a new codepoint for the "Mobile Service APM" and indicated that the decision on which solution should be selected is left to 3GPP.
CT4 received two sets of CRs for each solution:

 
- the Explicit Parameter approach being driven by Alcatel-Lucent and
- the Mobile Service APM driven by Ericsson.
No consensus could be reached during the CT4 meetings – near equal support for each solution - 
and it was concluded that a vote at TSG would be required to resolve the issue. 
The CRs were updated and agreed as technically correct.
Benefits of Mobile APM Solution

Ericsson is promoting the Mobile Service APM for the following reasons:

i) Both, the stage 3 protocol and the service definition, are contained together in 3GPP. 
ii) Only a single codepoint is defined by ITU-T, so there is very little dependancy on ITU-T and no conflict with the definitions of supplementary services.

iii) The Mobile Service APM only requires use of APP parameter within existing ISUP/BICC/SIP-I messages and so no new messages need to be supported for the CAT service.

iv) The Mobile Service APM can be used in the future for both, 
for CAT enhancements, but more importantly also for other features that until now have been unobtainable due to the lack of extension to ISUP (see below).

v) It is believed that future extensions to ISUP, especially for features not offered within ITU-T, will not be so readily included by ITU-T.

vi) Since ITU-T endorses the Mobile APM and will provide an ETSI reference to this protocol specification the protocol extensions defined by 3GPP can still be used by ITU-T and other standards bodies.

Arguments Against APM Solution

Concerns have been raised that the APM solution adds an unneccessary overhead in both support of the APM and also in octets. It is true that the APP parameter will add a 5 or 6 additional octets compared to the Explicit IE (when considering just the current Rel-8 requirement for CAT) but when additional explicit IEs are added for other features listed below including enhancements for Customised Ringing Signal in Rel-9 the explicit parameter approach can have a greater overhead due to the individual IE headers. 
Reasons for not supporting the Explicit IE Approach
Ericsson is against the Explicit Parameter approach because of the following concerns:

i) ITU-T requires that new ISUP Parameters are defined as supplementary service, 
but 3GPP SA1 has clearly indicated that CAT shall not be a supplementary service.

ii) The specification of the service is unneccessarily convoluted: the stage 1 and stage 2 are described in 3GPP, which then refers to ITU-T ISUP protocol parameters, 
which are specified as being solely required for the 3GPP service 
and then ITU-T stated that it will referenced back to the 3GPP specifications for the service.

iii) ITU-T appears to have no interest in using these parameters: 
it has defined its own CAT service (Q.CRBT), which does not use them. 

iv) ITU-T has therefore indicated that 3GPP shall define the usage of the 3GPP-CAT.

v) Any further updates to the service (Rel-9 has new requirements for CRS) will require further extensions to the ISUP protocol and therefore a delay will occur, while liaisons are received from 3GPP and ITU-T Recommendations are updated.

vi) Updates to the ISUP Protocol cannot be compared to new packages in the H.248 protocol, which are regularly published.
vii) Even the Rel-8 solution, drafted by ITU-T, does not fulfill the 3GPP-Rel-8 requirements and therefore a revised version must be sent to ITU-T (if this option is selected) 
and 3GPP cannot be certain that this would be accepted as is by ITU-T. 
So further iterations could occur before 3GPP specifications can include a final reference to the protocol. This clearly leaves implementation at this stage uncertain.
Reasons for 3GPP To select Mobile APM Solution
It is foreseen that a number of other features that are clearly mobile network specific can be developed by 3GPP using the Mobile APM without any undue latent dependency on ITU-T. Some of the considered uses are:
i) Signalling of Codecs Supported by the UE, when connected via a GSM access or when connected via TDM/ISUP connections.

Today the only method to provide optimised codec selection for end-to-end compressed speech accross such links is via the TFO protocol.
But the TFO-inband negotiation does not occur before the two ends are throughconnected. 
This means that the selection of an optimal codec type or configuration is rather complex and requires often an in-call modification. 
Such modifications are in themselves introducing disturbance and loss of quality. Radio Access Bearers need to be reassigned.

If the codecs supported by the access/UE can be signalled out-of-band over ISUP in the similar manner as for BICC or SIP, then the potential to select an optimal codec/configuration at call establishment is significantly increased.

ii) Signalling of a Text Telephony indicator

Text Telephony is a service that needs to be supported by the mobile network.
For "Global Text Telephony" an extremely robust Modem (CTM) has been developed for the radio interface. CTM can be carried within compressed speech even under error conditions.

In order to interwork with the legacy Baudot Modem within the PSTN and because no adequate Core Network signalling is available this CTM is converted to Baudot by an IWF already at the radio (!) access side.
The Baudot Modem is, however, very sensitive and requires a PCM path. So this solution prevents optimisation of the transport in the Core Network. 

If an indicator for CTM could be signalled through the Core Network, in ISUP, BICC and SIP-I interconnections, then firstly the radio access could avoid the IWF and secondly the core network could use compressed speech. The IWF - if necessary at all - would be placed at the Point of Interconnect to a legacy PSTN. In MS-to-MS CTM-calls no (double) IWF would be necessary.
iii) Signalling of IMEI for SRVCC emergency calls

SA2 has just concluded that the IMEI needs to be signalled on ISUP for SRVCC emergency calls. This would be a prime candidate for including in the Mobile APM.

iv) Signalling of Call Id between MSCs for Local Call Local Switch

Local Call Local Switch may require coordination between MSCs, 
if e.g. MSC-in-pool is used and two MSCs serve the two radio accesses, or if for other reasons multiple MSCs are in the routing path.

The Mobile APM could provide the transport for a Call Identifier to bind the radio legs together or for other parameters that may be necessary for LCLS.

Conclusions

· Selecting the explicit parameter solution would benefit only the CAT service and even then has limitations due to ITU-T’s requirements for a supplementary service.

· Selecting the Mobile APM satisfies the CAT requirements fully and is effectively ready now, whereas the explicit parameter solution is dependant on released ITU-T recommendations for the detailed protocol.

· Selecting the Mobile APM should be of more interest to operators and vendors who do not care for the CAT service as it can provide the vehicle for additional features.
· 3GPP should consider the broader view when deciding on a protocol solution, the Mobile APM provides future flexibility.
· Ericsson is recommending the Mobile APM solution
