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1. Introduction
2. Reason for Change
This contribution proposes the following editorial corrections.

1/ Sub-clauses 5.2.5 and 5.2.6 need to be moved down in the TR after all sub-sections covering the different CAT architectures. 

2/ An empty 5.2.x sub-clause is inserted to describe the terminating MSC switched based architecture.
3/ Title of sub-clause 6.1 is corrected to "CAT copy/stop".

4/ Red circles appearing on top of some figures have to be deleted in the TR. They are only represented in contributions against the TR to highlight to the reader the part of the figure that is changed by a specific contribution.

5/ Sub-clause 7.2.2 refer to tables which do not exist.

6/ Editor's note added in sub-clause 7.2.3.1 to ask rapporteur of the TR to correct the figures so that all the text can be read (truncated text so far).

7/ Examples in sub-clause 10.1.1.1 need to be corrected to be consistent with contributions agreed during CT4#38bis.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.882 v0.4.0.
* * * First Change * * * *

5.2.4 (G)MSC Server bridge architecture
Same as defined for the (G)MSC Server switch architecture as specified in sub-clause 5.2.2 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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5.2.5
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 5.2.5.1 and 5.2.5.2.
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 5.2.5.1: CAT Server switch architecture with routing back to GMSC – CAT playing phase
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Figure 5.2.5.2: CAT Server switch architecture with routing back to GMSC – conversation phase

5.2.6
(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 5.2.6.1, 5.2.6.2 and 5.2.6.3.
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Figure 5.2.6.1: (G)MSC Server switch architecture based on UE capabilities – CAT playing phase
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Figure 5.2.8.2: (G)MSC Server switch architecture based on UE capabilities – conversation phase no session reset support
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Figure 5.2.6.3: (G)MSC Server switch architecture based on UE capabilities – conversation phase session reset support
5.2.7
Terminating MSC Server switch architecture 

Editor's Note: ffs.
5.2.8
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.

5.2.9
Interfaces

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

5.2.9.1
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.

5.2.9.1.1
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.

5.2.9.1.2
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.

5.2.9.1.3
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.

5.2.9.2
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.

* * * Next Change * * * *

6.1  CAT copy / stop methods
* * * Next Change * * * *

7.1.3.2
Multimedia call
It is assumed in that sub-clause that the calling party has either not subscribed or not activated CAT service, or that it has activated CAT service but with CAT settings indicating preferences to CAT-B service. It is also assumed that the CAT server support H.324m. 

To play the video CAT, two successive H.245 negotiations are performed :
-
a first one between the calling party's UE and the CAT server during the alerting phase ; the end to end bearer connection between the calling party's UE and the CAT server shall be two-way through-connected to allow the H.245 negotiation ;

-
a second one between the calling and the called parties's UE when the called party picks up the call. I.e. when the called party answers, the calling party's UE shall be instructed to release the H.245 call with the CAT server and to setup the 2nd H.245 connection with the called party's UE.
Video CATs can only be delivered to handsets supporting the corresponding capabilities (not supported by pre-Rel8 handsets).
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Figure 7.1.3.2.1.1: Video Ring back tone provided by CAT server B

1 to 6
As per normal mobile originating/terminating (multimedia) call scenario, with the following additions : 
- the UE indicates in the SETUP message if it supports the capability to setup an early multimedia CAT call prior to the multimedia call towards the end party signals 
- MSC-A sends to GMSC-B an IAM message with a multimedia bearer capability. 
- SRI ACK includes a mark to indicate that the called party is a CAT subscriber.
7 to 10 As per normal mobile terminating (multimedia) call scenario.

11
If the called subscriber is a CAT subscriber, and if a multimedia call can be setup between the calling and called parties, the GMSC establishes a UDI call towards the CAT server B with the called party number set as UE-B’s MSISDN.  The CAT server’s address is decided on local policy or UE-B’s MSISDN.

Note :  The GMSC does not get in the IAM message an indication on whether the calling party UE supports video CAT or not. It will establish a bearer towards the multimedia CAT server for all incoming multimedia calls towards called parties with CAT service, irrespective of the early CAT capability or not of the calling party (i.e. this leads to useless reservation of resources in the CAT Server when the calling UE is not CAT capable).  
Besides, it can not be guaranteed that all legacy intermediate nodes will both-way through-connect the bearer during the alerting phase. Calling parties supporting early video CAT would start an H.245 negotiation that would fail if the two-way through-connection is not achieved. 
In both cases, the CAT Server will never receive a H.245 call setup request.

Note: It should be ensured then that GMSCs do never through-connect the calling and called parties during the alerting phase to make sure that a normal video call does not take place without being charged, or that CDRs are generated during the alerting phase.13
GMSC-B if not co-located with the originating MSC sends an ACM or CPG message to MSC-A with the In-band information indicator of the Optional backward call indicators IE set to "in-band information or an appropriate pattern is now available" to inform the originating MSC that a video CAT is available. In addition, for ANSI networks only, the the User-Network Interaction  indicator of the Optional backward call indicators IE set to 'user network interaction occurs, cut through in both directions' is also returned by the CAT Server and relayed by the GMSC to request intermediate nodes to both way through the bearer during the alerting phase.,). MSC-A sends an ALERTING or PROGRESS message instructing UE-A to start a H.245 negotiation with the CAT server to play the video CAT.
Note : In ITU ISUP v3 networks, the GMSC may send as an option the ITU ISUP/BICC UID Action Indicator set to 'through-connect in both directions' to ensure the setting of User-Network Interaction  indicator in ANSI networks  for a call spanning over ANSI and ITU networks.

Note : A change is required to allow the UE attaching the user connection for a multimedia call during the alerting phase since not allowed by the current TS 24.008 : "the progress indicator IE indicated user attachment and a speech mode traffic channel is appropriate for the call the mobile station shall in addition: attach the user connection for speech as soon as an appropriate channel in speech mode is available".
16 to 22 Upon receipt of the ANM message from the MSC-B (once UE answers the call), GMSC-B releases the connection with the CAT server, waits for the Release Complete message from the CAT server, and if not co-located with MSC-A, sends an ANM message which notifies originating MSC that the called party answers the video call. MSC-A sends a CONNECT message to UE-A. UE-A’s releases the H245 connection with the CAT server and establishes a new H245 connection towards UE-B.
Editor’s note : The influence to the UE-B and CAT server B need to be investigated with CT1, when GMSC-B through-connects A & B parties before receiving Release complete from CAT server B.
Editor’s note : How the CATcapable and " inband info" flags are encoded on the MSC-UE interface is for further study. The" inband info" could be encoded as a new value of the call progress indicator. 

Editor's note: The figure needs to be updated to split MSC-A and GMSC-B entities, and to represent the MGW bearer connection for each node.
Note: The second H.245 call is established in sequence after the release of the first H.245 call. This may introduce a period during which no video call is received by the calling party. This duration would however be very short (typically under 1 second) if MONA procedures are supported.

* * * Next Change * * * *

7.2.2
Trigger points in the call  

Editor's Note:
This sub-clause will describe when CAT may be generated during the call setup.

The originating VMSC server shall trigger the calling party configured CAT service and route the call to the CAT server if the originating party has subscribed and activated the CAT service.

The GMSC server shall trigger the called party configured CAT service and route the call to the CAT server if the called party has subscribed and activated the CAT service.
The CAT server checks the content of the incoming ACM and CPG from the succeeding node and decides to do or do not play CAT locally during alerting phase as defined in sub-clause 7.1.2 with the following modifications:

-
The CAT server plays CAT to the calling party locally with no establishing a connection to the CAT server;

-
The CAT server does not play CAT to the calling party locally instead of “no connection to CAT server”;

* * * Next Change * * * *

7.2.3.1
Speech call
It is assumed in that sub-clause that the calling party has either not subscribed or not activated CAT service, or that it has activated CAT service but with CAT settings indicating preferences to CAT-B service.

To play an audio CAT during a speech call, GMSC-B both-way through-connects the speech bearer from the calling party A to the CAT server B when the called party B is free, which is transparent to the A party. When the B party answers the call, CAT Server B through-connects the calling and called parties.
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Figure 7.2.3.1.1: Audio CAT provided by CAT server B

1 to 7 As per normal mobile originating/terminating speech call, with the following additions:
-
SRI ACK includes a mark to indicate that the called party is a CAT subscriber.
8
GMSC-B route the call to CAT Server B.

9
CAT Server B route the call to MSC-B.
10-14 As per normal mobile terminating (speech) call.
15  Upon receipt of the ACM message from the MSC-B, the CAT Server B plays audio CAT to the calling UE and shielding the alerting tone from the succeeding node.
16
CAT server send ACM message to the preceding node, GMSC-B as normal call, with the following additions:
-
In the ACM message, In-band information indicator of the Optional backward call indicators information element is set to “in-band information or an appropriate pattern is now available”.
17
GMSC-B process the ACM as normal call with the following additions:
-
Both-way through-connect the bearer to the succeeding node with the preceding node to enable DTMF transmission if in-band DTMF transmission mechanism is used in both sides.

Note:
Both-way through-connect the bearer to the preceding node and the CAT server is for enabling the DTMF transmission if in-band DTMF transmission mechanism is used in both sides. If out-of-band DTMF transmission is used on either to the preceding node or to the succeeding, through-connect the bearer from the succeeding node to the preceding node is used.
18
GMSC-B send ACM message to the preceding node, MSC-A as normal call, with the following additions:
-
In the ACM message, In-band information indicator of the Optional backward call indicators information element is set to “in-band information or an appropriate pattern is now available”.
19
MSC-A process the ACM as normal call.

20
MSC-A send Alerting to the UE-A as normal call with the following additions:
-
“In-band information or appropriate pattern now available” flag of the Progress indicator information element is set to indicate in-band info is available.
21-22 As per normal mobile terminating (speech call).

23-24 Upon receipt of the ANM message from the MSC-B, CAT server B stops CAT and both-way through-connect the bearer to the calling and called parties.

25-28 As per normal mobile terminating (speech call).
* * * Next Change * * * *

7.6.3.2
Multimedia call
It is assumed in that sub-clause that the calling party has either not subscribed or not activated CAT service, or that it has activated CAT service but with CAT settings indicating preferences to CAT-B service. It is also assumed that the CAT server support H.324m. 

To play the video CAT, three successive H.245 negotiations are performed:
-
A first one between the calling party’s UE and the (G)MSC server through the MGW under the control of the (G)MSC server during the alerting phase; the end to end bearer connection between the calling party and the (G)MSC server shall be two-way through-connected to allow the H.245 negotiation;
-
A second one between the (G)MSC server and the CAT server during the alerting phase.

-
A third one between the (G)MSC server and the called party’s UE through the MGW under the control of the (G)MSC server when the called party answers the calls.
Video CATs can only be delivered to handsets supporting the corresponding capabilities (not supported by pre-Rel8 handsets).
Editor's Note:
The multimedia interworking procedures on Mn interface can be possibly re-used for bridging the multimedia call establishment to the calling and called parties. The impact on Mc interface is FFS.
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Figure 7.6.3.2.1: Video CAT provided by CAT server B

1 to 14 As per normal mobile originating/terminating multimedia call, with the following additions:
-
SRI ACK includes a mark to indicate that the called party is a CAT subscriber.
15-16 GMSC-B places a multimedia call to CAT Server B to request the CAT playing with the called party number set as UE-B’s MSISDN.
17
GMSC-B both-way through-connects the bearer to the preceding node and the CAT server.
18
GMSC-B send ACM message to the preceding node as normal call, with the following additions:
-
In the ACM message, In-band information indicator of the Optional backward call indicators information element is set to “in-band information or an appropriate pattern is now available”.
19
MSC-A process the ACM as normal call with the following additions:
-
both-way through-connect the bearer to the succeeding node with the preceding node to enable the H.245 negotiation.

20
MSC-A send Alerting to the UE-A as normal call with the following additions:
-
With additional information to indicate that “in-band multimedia info is available”.

Editor’s note: How the "in-band multimedia info is available" flags are encoded on the MSC-UE interface is FFS.

21-23 For multimedia call, the UE-A with the (G)MSC server and the (G)MSC server will start the in-band H.245 negotiation to establish the multimedia bearer through the fully connected bearer respectively. After the completion of the H.245 negotiations, the UE-A receives multimedia customized alerting tone media and plays it to the calling subscriber.

24-26 As per normal mobile terminating (multimedia call).

27
GMSC-B starts the in-band H.245 negotiation with the UE-B.

28
After the completion of the H.245 negotiation with the UE-B, GMSC-B bridges the media between the bearer towards the preceding and succeeding nodes.

29 GMSC-B sends ANM message to the preceding node, MSC-A as per normal mobile multimedia call.

30-31 GMSC-B release the “call” to the CAT server.

32-33 As per normal multimedia call.

* * * Next Change * * * *

8.1.2.2 (G)MSC Server switch architecture

If Call Forwarding is invoked during the original called party’s alerting, e.g. CFNRy, the (G)MSC-C plays the CAT-C, if applicable, upon receiving the indication that C party is being alerted, following the normal procedures. If C party has not subscribed the CAT during alerting phase, the calling party will experience the default ring back tone from terminating MSC-C for an audio call.

Editor’s note: which alerting indication is experienced for a multimedia call if C party has not subscriber CAT is ffs.

3GPP TS22.182 [2] sub-clause 4.2.4.3 requires that "A experiences CAT-B until B’s CFNRy timer has expired. Then experiences CAT-C"; however : 

· Upon expiry of CFNRy timer, MSC-B may not send a Call Forwarding notification to the GMSC-B (CPG with CF indicator), therefore GMSC-B may not be able to stop the CAT-B until C party starts being alerted. 

· If video CAT-B is stopped as early as the CPG(CF indicator) arrives in GMSC-B, and MSC-B can not insert video indication on call forwarding, the calling user may experience an uncomfortable long "silent" interval between CAT-B and CAT-C. So keeping on playing CAT-B by GMSC-B until C party enters alerting phase can shorten the uncomfortable “silent” gap. (In-band information indicator of the Optional backward call indicators information element is set to 'in-band information or an appropriate pattern is now available'in CPG message) 

NOTE: To avoid a "silent" period during C party alerting, GMSC-B might, as an option, keep on playing CAT-B till C party picks up the call if there is no called party's CAT configured and activated for the C party.
· In audio call, MSC-B may play an announcement or send forwarding tones to the calling party to indicate the call is being forwarded after sending CPG with CF indicator to GMSC. Based on the local policy, GMSC may stop audio CAT-B and connect calling party with MSC-B in user plane to play call forwarding indicator, or may keep playing audio CAT-B until C party alerting.  

Figure 8.1.2.2.1 shows the case of CFNRy for an audio call, audio CAT-B is stopped upon CPG(CF indicator).
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Figure 8.1.2.2.1: Call forwarding of an audio call, audio CAT-B stopped upon CPG(CF indicator)
Figure 8.1.2.2.2 shows the case of CFNRy for a multimedia call, video CAT-B is stopped upon party C’s alerting.
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Figure 8.1.2.2.2: Call forwarding of a multimedia call, video CAT-B stopped upon party C's alerting

Steps 37 and 38 are performed in parallel.

Step 39: upon receipt of the Indication (start H.245) from MSC-A, the UE locally releases H.245 call and re-establishes a new one towards the called party. 
Editor’note: how to indicate UE to start/release H245 in step 13,30,39 is ffs. 

Step 41 may happen before step 40 is actually finished.

NOTE: The CAT servers of the called party and forwarded-to party may be different CAT servers.

* * * Next Change * * * *

10.1.1 Triggering of the H.245 call setup towards the CAT Server

10.1.1.1 Problem description

Two different approaches are considered in the Technical Report to trigger the H.245 negotiation from the originating UE to the CAT Server for video CAT: 
· Approach 1 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the ALERTING or CALL PROGRESS message. Upon subsequent receipt of the CONNECT message, the originating UE releases the H.245 call to the CAT server and starts a new H.245 negotiation with the called party. This is the approach retained currently e.g. in the (G)MSC Server switch architecture and in the (G)MSC Server bridge architecture.

· Approach 2 : the H.245 negotiation with the CAT Server is initiated by the originating UE upon receipt of the CONNECT message. Once the called party picks up the call, a new H.245 negotiation takes place between the CAT Server B and the called party, without involving the originating UE. This is the approach retained currently e.g. in the CAT Server switch architecture and in the CAT Server switch architecture with routing back to the GMSC Server.

* * * End of Changes * * * *
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