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1
Introduction

This paper has discussion and analysis on the multimedia CAT service in the 3GPP CS network for the logical network architecture to provide the CAT service.
2
Discussion
2.1
Functions required for CAT service
To provide CAT service for playing customized alerting tone to the calling party, following functionalities shall be fulfilled as the characteristics of the service:

· Service Trigger: Service Trigger function triggers and/or invokes the CAT service for CAT service provision. For service triggering, the service trigger has the basic information of whether the served subscriber has subscribed the CAT service (the calling party in the originating network for the calling party configured CAT service and the called party in the terminating network for called party configured CAT service).
· Media Selection: Media Selection function selects appropriate audio or multimedia customized alerting tone which will be experienced by the calling party according to the collected information of the ongoing call and the rule of media selection the served subscriber configured and/or operator’s policy.

· Service Data: Service Data function stores the CAT related data that the served subscriber configured. The CAT related data includes the available CAT media information and the rule for media selection.

· Media Source: Media Source provides the media of the selected audio or multimedia customized alerting tone during the CAT is playing.

· Service Control (CAT-SC): Service Control function controls the ongoing call including command the Media Switch to change through the connection between the calling party with the CAT Media Source and with the called party. The service control function holds the service logic in the control plane.
· Media Switch (CAT-MS): Media Switch function changes through the connection between the calling party with the CAT Media Source and with the called party under the control of Service Control. The Media Switch function is in the bearer plane.

Figure 1 illustrates the relationship of the CAT service functions.
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Figure 1: Network Model of CAT service
For SCP-based solution the service trigger function will be fulfilled by the originating/terminating MSC server or GMSC server and SCP. For (G)MSC switch solution, CAT server switch solution and UE switch solution, the service will be triggered by the originating/terminating MSC server or GMSC server. Therefore, the service trigger function will always be part of the (G)MSC server functionalities, it can be considered as enhancement on the (G)MSC server and will not shown in this paper.
CAT Service Control and CAT Media Switch may co-locate with the (G)MSC Server and the MGW under the control of the (G)MSC Server as the two functions are not related to the subscription of the served user, only provide the service as the service logic, and may be in home or visited PLMN. As the rule of the CAT service may be very complex and the related data will be large. It is beneficial to keep the functions in the home HPLMN. And as the identifier of the CAT media shall always be available in the HPLMN but may not be available out of HPLMN, thus the CAT Media Source should also be located in the home PLMN.

Therefore, the CAT Media Selection, Media Source and Service Data shall be in home PLMN and may be co-located together and called CAT-MR in this paper as it will provide the CAT media resource to the calling party.

Configure 1: CAT-SC and CAT-MS co-located with (G)MSC Server and the MGW under the control of the (G)MSC serve as shown in Figure 2.
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Figure 2: Configure 1: CAT-SC and CAT-MS co-locate with (G)MSC and MGW

Configure 2: CAT-SC and CAT-MS co-located with CAT-MR as illustrated in Figure 3.
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Figure 3: Configure 2: CAT-SC and CAT-MS co-locate with CAT-MR
To simplify the description, the combination of CAT-MR, CAT-SC and CAT-MS is shown as CAT Server below.
2.2
Overview of the CAT solutions
Multimedia bearer establishment relies on the in-band media negotiation in use of H.245 or MONA. For multimedia CAT service, the multimedia bearer shall be established between the originating UE with the CAT-MR via the MGW in the bearer path. The MGW and the (G)MSC server in the call path may or may not end the H.245 negotiation.
2.2.1
CAT server switch solution

As configure 2, CAT-MR will be in the path of the call. Only calling party configured CAT service is shown in the example flow below and it should be easily to get the called party configured CAT service based on the flow.
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In the flow, the CAT server ends the H.245 negotiation with the calling party and with the called party for “hop-by-hop” multimedia establishment.

2.2.2 (G)MSC server switch solution
As configure 1, GMSC provides the CAT Service Control function. Only called party configured CAT service is shown in the example flow below. For calling party configured CAT service, the originating VMSC will provide the CAT Service Control function and it can be easily to get the service flow for the case.

In the flow, the GMSC server end the H.245 negotiation with the calling party, the called party and may CAT-MR as well for “hop-by-hop” multimedia establishment.
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2.2.3
UE switch solution

As configure 1, CAT-MR will not be in the path of the call. Only calling party configured CAT service is shown in the example flow below and it should be easily to get the called party configured CAT service based on the flow.
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In the flow, the CAT server ends the H.245 negotiation with the calling party and with the called party for “hop-by-hop” multimedia establishment.

The service flow is quite similar for (G)MSC Server switch solution and CAT Server switch solution. The only difference is only for the location of the CAT-SC and CAT-MS. It is foreseen beneficial to keep the CAT-SC and CAT-MGW separately for the service flow definition. Otherwise, the text for the two solutions will be duplicated.

3
Proposal

It is proposed to update the following text into TR 29.882 v0.1.0.

****** First Change ******

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

Abbreviation format

<ACRONYM>
<Explanation>

CAT-SC
Customized Alerting Tone Service Control function

CAT-MR
Customized Alerting Tone Media Resource function

CAT-MS
Customized Alerting Tone Media Switch function
****** Second Change ******
5
Architectural aspects 

Editor's Note:
This sub-clause will describe architectural aspects to provide CAT. This will encompass a description of the architectural requirements and the reference model. . Alternative network architectures, if any, will be documented in new separate sub-clauses 5.x.

5.1
Architectural requirements

Editor’s Note: This section will describe architectural requirements that apply to the architecture design.

5.2
Reference model

Editor’s Note: This sub-clause will describe the reference model to provide CAT. 

5.2.1
Logical network architecture
Editor's Note:
This sub-clause will describe the reference logical network architecture to provide CAT.

The General CS core network domain architecture is specified in 3GPP TS 23.205 [3]. CAT-SC, CAT-MS and CAT-MR are introduced into the network architecture model for providing the CAT service as shown in Figure XX.
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Figure XX: Network model for CAT service

CAT-SC:
Control the ongoing call including command the Media Switch to change through the connection between the calling party with the CAT Media Source and with the called party. The service control function holds the service logic in the control plane.

CAT-MS: 
Change through the connection between the calling party with the CAT Media Source and with the called party under the control of Service Control. The Media Switch function is in the bearer plane.
CAT-MR: 
Stores the CAT related data that the served subscriber configured. The CAT related data includes the available CAT media information and the rule for media selection

Select appropriate audio or multimedia customized alerting tone which will be experienced by the calling party according to the collected information of the ongoing call and the rule of media selection the served subscriber configured and/or operator’s policy
Provide the media of the selected audio or multimedia customized alerting tone during the CAT is playing
Configuration 1:  CAT-SC and CAT-MS may co-locate with (G-)MSC server and MGW under the control of the (G)MSC server separately as shown in Figure YY.
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Figure YY: Configure 1: CAT-SC and CAT-MS co-locate with (G)MSC and MGW

Configuration 2: CAT-SC and CAT-MS co-locate with CAT-MR as shown in Figure ZZ.
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Figure ZZ: CAT-SC and CAT-MGW co-locate with (G)MSC Server and MGW

5.2.2
Functional Entities
Editor's Note:
This sub-clause will provide a description of the  different entities involved in the CAT service, e.g. the entities triggering CATs, generating CATs, the entities where CAT service is activated/configured. It will provide in particular a  detailed description of the new introduced functional entities and of enhancement on existing functional entities.

5.2.3
Interfaces

Editor's Note:
This sub-clause will provide a detailed description of new introduced interfaces and enhancement on existing interfaces, if any.
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Note 1: The IAM message shall take enough information to help CAT server route the call to GMSC.
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Note 1: Originating VMSC indicate the UE for second round H.245 procedure.
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