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1. Introduction
This paper Corrects the figure for the (G)MSC Server switch architecture –called party configured CAT during alerting phase where 5’ should be removed as it is only needed for Terminating MSC Server switch architecture.
And the re-arrangement on clause 5 for clear.
The title for clause 6.1 is corrected as the content. 
2. Reason for Change

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.882 v0.4.0.
5.2.1
Logical network architecture
Editor's Note:
This sub-clause will describe the reference logical network architecture to provide CAT.

An overview of the logical network architecture to provide CAT in the 3GPP CS domain is given in Fig.5.2.1.1. 
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Figure 5.2.1.1: Logical network architecture for CAT in the 3GPP CS domain

Cc and Cb are new reference points for the control and bearer planes between the CAT Server and respectively the (G)MSC Server and the MGW.
Editor's note : The figures of the TR displaying truncated informations should be corrected.

The interface between the CAT Server A and the GMSC-B/MGW of the terminating PLMN only applies to the CAT server switch architecture, see sub-clause 5.2.2.
5.2.1.1
(G)MSC Server switch architecture

In this approach, for called party configured CAT service the (G)MSC server controls the establishment, switch and release of the legs associated to the calling party, called party and CAT media. If the called party configured CAT service is triggered, the GMSC establishes a leg towards the CAT Server B which selects the appropriate audio or video CAT and delivers the associated media. The ring back tone is played during the alerting phase till the called party picks up the call. At this point in time, the GMSC Server through-connects the calling and called parties and releases the leg towards the CAT server B. For multimedia calls, a new end to end H.245 call is then set up between the calling and the called parties.
For calling party configured CAT service, it is similar to the called party configured CAT described above with the exceptions:
  - The originating VMSC server and CAT server A instead of the GMSC server and CAT server B respectively.
This is illustrated on the following figures for called party configured CAT service.
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Figure 5.2.1.1.1: (G)MSC Server switch architecture –called party configured CAT during alerting phase
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Figure 5.2.1.1.2: (G)MSC Server switch architecture – Called party picks up the call

Call flows are further detailed in sub-clause 7.1.
5.2.1.2
CAT Server switch architecture
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.
In this approach, the CAT server controls the switch of the bearer for CAT media delivery and for conversation. 
For called party configured CAT service, the GMSC establishes the call towards the CAT Server B if the called party configured CAT service is triggered and the CAT server B establishes the call to the terminating VMSC server. During the alerting phase till the called party picks up the call, the CAT server B selects the appropriate audio or video CAT and delivers the associated media to the calling party. After the called party picks up the call, the CAT Server B both-way through-connects the bearer to the calling and called parties for conversation in a voice call. In a multimedia call, the CAT server B continues to delivery the multimedia CAT media to the calling party till the complete of the H.245 call setup towards the called party after the called party picks up the call to improve the calling party’s experience. This is illustrated figure 5.2.1.2.1 and 5.2.1.2.2.
For calling party configured CAT service, it is similar to the called party configured CAT described above with the modification:
  - The originating VMSC server and CAT server A instead of the GMSC server and CAT server B respectively.
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Figure 5.2.1.2.1: CAT Server switch architecture – called party configured CAT playing phase
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Figure 5.2.1.2.2: CAT Server switch architecture – conversation phase

5.2.1.3
(G)MSC Server bridge architecture
Same as defined for the (G)MSC Server switch architecture as specified in sub-clause 5.2.1.1 with the modification below.

For multimedia calls, the (G)MSC server or the originating VMSC server bridges two H.245 calls, one between the calling party and the (G)MSC/MGW or the originating VMSC/MGW, and another between the (G)MSC/MGW or the originating VMSC/MGW and the called party. The multimedia CAT may be continue to be delivered to the calling party during the second H.245 call setup towards the called party after the called party picks up the call to improve the calling party’s experience.
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5.2.1.4
CAT Server switch architecture with routing back to GMSC Server

In this approach, the CAT server controls the switch of the bearer for CAT media delivery and for conversation. 
For called party configured CAT service, the GMSC establishes the call towards the CAT Server B if the called party configured CAT service is triggered and the CAT server B routes the call back to the GMSC Server. The second HLR inquiry in GMSC Server provides the roaming number and the call will be routed to the terminating VMSC server. During the alerting phase till the called party picks up the call, the CAT server B selects the appropriate audio or video CAT and delivers the associated media to the calling party. After the called party picks up the call a second H.245 session is established between the CAT Server and the called subscriber. The CAT Server B bridges the 2 multimedia sessions. This is illustrated figure 5.2.1.4.1 and 5.2.1.4.2.
For calling party configured CAT service, it is similar to the called party configured CAT described above with the exceptions:
  - The originating VMSC server and CAT server A instead of the GMSC server and CAT server B respectively.
This is illustrated on the following figures for called party configured CAT service.
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Figure 5.2.1.4.1: CAT Server switch architecture with routing back to GMSC – CAT playing phase
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Figure 5.2.1.4.2: CAT Server switch architecture with routing back to GMSC – conversation phase

5.2.1.5
(G)MSC Server switch architecture use based on UE capabilities
In this approach, the (G)MSC server controls the switch of the bearer for CAT media delivery and for conversation. For multimedia CAT the CAT server stays in conversation phase in the call path or is released depending on UE capabilities (H.245 session reset support).

UEs which support the session reset capability can re- negotiate the H.245 after a session reset. The information if an UE supports session reset is available in the CAT server during the first H.245 negotiation. The CAT server provides this information to the GMSC Server (f.e. with an additional connection). 

In the case that UE A does not support session reset the CAT server needs to stay in the connection path during the whole video call. In the case that the UE-A supports the session reset the connection path to the CAT server can be released after the CAT phase. This is illustrated figure 5.2.1.5.1, 5.2.1.5.2 and 5.2.1.5.3.
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Figure 5.2.1.5.1: (G)MSC Server switch architecture based on UE capabilities – CAT playing phase
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Figure 5.2.1.5.2: (G)MSC Server switch architecture based on UE capabilities – conversation phase no session reset support
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Figure 5.2.1.5.3: (G)MSC Server switch architecture based on UE capabilities – conversation phase session reset support
5.2.1.6
Terminating MSC Server switch architecture
Editor's Note:
This sub-clause will provide a brief description on the Terminating MSC Server switch architecture for 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.

5.3
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.

The following entities are involved in the delivery of CAT services. 

Originating MSC:
This is the MSC from which the calling party originates the call. It may be located within the subscriber's HPLMN or a VPLMN.

It initiates an outgoing call to the CAT server to  provide CAT-A if applicable (e.g. if the calling party has subscribed the CAT-A service). 

In the (G)MSC Server switch and bridge architectures, it also routes the on-going call towards the called party, and controls the through-connection, switch and release of the legs associated to the the calling party, called party and CAT media (if applicable).
GMSC:
It interrogates the HLR for routing information in order to route a mobile terminating call to the terminating MSC where the called party is roaming. It is located within the subscriber's HPLMN.

If the GMSC is the node in charge of setting the connection towards the CAT server: 

· it initiates an outgoing call to the CAT server to  provide CAT-B if applicable, e.g. if the called party has subscribed to customized ring back tones, or e.g. to send a customized call forwarding tone; 

· In the (G)MSC Server switch and bridge architectures, it also routes the call towards the terminating MSC, and controls the through-connection, switch and release of the legs associated to the the calling party, called party and CAT media (if applicable). 

If the terminating MSC is the node in charge of setting the connection towards the CAT server:
· it routes the call towards the terminating MSC. 
Terminating MSC:
This is the MSC from which the called party receives the terminating call. It may be located within the subscriber's HPLMN or a VPLMN.

If the GMSC is the node in charge of setting the connection towards the CAT server:

· it establishes the call towards the called party. 
If the terminating MSC is the node in charge of setting the connection towards the CAT server:

· it initiates an outgoing call to the CAT server to  provide CAT-B if applicable, e.g. if the called party has subscribed to customized ring back tones or e.g. to send a customized call waiting tone; 

· it establishes the call towards the called party and controls the through-connection, switch and release of the legs associated to the calling party, called party and CAT media. 

Note:
Different approaches are studied with either the GMSC or the terminating MSC being in charge of setting the connection towards the CAT server. Only one approach should be retained ultimately.
HLR:
It stores on a per subscriber basis subscription information to provide CAT-A and CAT-B.
CAT server:
It stores the CAT subscriber's profile as specified in section 4.1. 

It selects the appropriate audio or multimedia CAT to be experienced by the calling party according to the informations collected for the ongoing call, the CAT subscriber's rules selection and/or operator’s policy.

It delivers the media of the selected audio or multimedia customized alerting tone during the CAT is playing.

In the CAT Server switch architecture, it also routes the on-going call towards the called party, and controls the through-connection, switch and release of the legs associated to the the calling party, called party and CAT media.

CAT server A provides the calling party with CAT-A. It is located in the calling subscriber's PLMN.
CAT server B provides the calling party with CAT-B. It is located in the called subscriber's PLMN.
The Originating MSC, GMSC and Terminating MSC may or may not be co-located on the same node.
Editor's Note:
It is ffs if the SCP may also be involved in the delivery of CAT services, in which case it would have to be described in this sub-clause too.

5.4
Interfaces

Editor's Note:
This sub-clause will provide a detailed description of new introduced interfaces and enhancement on existing interfaces, if any.

5.4.1
Cc Interface
Cc interface is for the control of the CAT service between the CAT Server and the (G)MSC Server. Any suitable protocol used on the Nc interface in the Bearer Independent Core Network may be used for the purpose.

Editor's note: The recommendation on the Cc interface protocol may be further studied.

5.4.1.1
BICC based Cc interface
The same procedures for the BICC based Nc interface may be used for the control of the CAT service between the CAT Server and the (G)MSC Server.

Editor's note: The procedures for the BICC based Cc interface different from the BICC based Nc interface shall be highlighted in the description of the CAT call flows and the interactions with other features.

5.4.1.2
SIP-I based Cc interface
The same procedures for the SIP-I based Nc interface may be used for the control of the CAT service between the CAT Server and the (G)MSC Server.

Editor's note: The procedures for the BICC based Cc interface different from the BICC based Nc interface shall be highlighted in the description of the CAT call flows and the interactions with other features.

5.4.1.3
ISUP based Cc interface
The same procedures for the ISUP based Nc interface may be used for the control of the CAT service between the CAT Server and the (G)MSC Server.

Editor's note: The procedures for the ISUP based Cc interface different from the ISUP based Nc interface shall be highlighted in the description of the CAT call flows and the interactions with other features.

5.4.2
Cb Interface
Cb interface is for the control of the CAT service between the CAT Server and the MGW. The same profiles for the BICC and SIP-I based Nb interface should be used for BICC and SIP-I based Cc interface respectively.

6
CAT service provisioning, activation & deactivation, configuration

Editor's Note:
This sub-clause will provide a description of how CAT is provisioned by the operator, activated/ deactivated and configured by subscribers.

6.1
CAT copy/stop method

6.1.1
Principles 

DTMF is proposed as the method to convey the CAT copy request and CAT stop request from the calling UE to the CAT Server. Consequently it is out of the scope of the TR to specify CAT copy and CAT stop procedures. 

DTMF is transmitted from the calling UE to the CAT Server as specified in sub-clause 8.2.6. In CAT architectures where the CAT Server does not remain in the path during the conversation phase, the DTMF can only be transmitted to the CAT Server during the alerting phase.
An end to end both-way through-connection will necessarily exist when a multimedia CAT is played to the calling party. It is therefore always possible to transfer the DTMF from the calling UE to the CAT Server to request copying or stopping a multimedia CAT.
An end to end both-way through-connection is not required to play an audio CAT to the calling party. To allow transferring DTMF to request copying or stopping an audio CAT, a both-way through-connection is required for the GMSC and any intermediary nodes when DTMF is transmitted inband in both sides. A both-way through connection is not required when DTMF is transported out of band in either side of (G)MSC and any intermediary nodes.
6.1.2
CAT copy 

The CAT copy  can be supported when the calling and called parties have subscribed to CAT services and  subscribed to the same PLMN since no interface is standardized to copy CAT between CAT Servers. 

When DTMF is transported inband, the request to copy an audio CAT can be conveyed to the CAT Server only if an end to end both-way through-connection exists between the calling party and the CAT Server. See the corresponding discussion in sub-clause 10.1.1.2.

Upon receipt of a DTMF denoting a CAT copy request, the CAT server normally copies the called party's CAT being played to the calling party subscriber, after optionally performing authorization checks as required  by local policy.
6.1.3
CAT stop 

The CAT stop can be supported when the calling party is receiving a CAT. The calling party may be a CAT subscriber or not.  The calling and called party may belong to the same or different PLMNs. However the calling party needs to know which DTMF to press to request stopping the CAT of the called party, which may restrict the service to subscribers belonging to the same PLMN. 

When DTMF is transported inband, the request to stop an audio CAT can be conveyed to the CAT Server only if an end to end both-way through-connection exists between the calling party and the CAT Server. See the corresponding discussion in sub-clause 10.1.1.2.

Upon receiving the DTMF denoting a CAT stop request, the CAT server normally stop playing it and play instead the default alerting tone.

* * * Next Change * * * *

<Proposed change in revision marks>
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