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1. Introduction
It has been proposed so far in the 3GPP TR 29.882, for the (G)MSC Server switch architecture, that  

· the ITU ISUP/BICC UID Capability Indicator set to 'two way inband info possible' , and 
· the ITU ISUP/BICC UID Action Indicator set to 'through-connect in both directions' and ANSI User-Network Interaction Indicator  of the Optional Backward Call Indicator IE 'user network interaction occurs, cut through in both directions'
are used to : 


· ensure that intermediate nodes between the calling MSC and CAT server both-way through-connect the call during the alerting phase ; 

· inform the GMSC of the called party whether video CAT can be supported for the call (in the forward direction of the call setup), and inform in return the originating MSC whether video CAT has been inserted downstreams (backward direction of the call setup).
However the UID Capability Indicator and Action Indicator are only defined in ITU ISUP v3 which is not yet widely deployed in existing networks. It is proposed instead to only rely on the “in-band information indicator” in OBCI, plus for ANSI networks on the User-Network Interaction Indicator of OBCI. 
2. Reason for Change
1) Both-way through-connection

As per existing ITU-T and 3GPP standards, intermediate nodes should normally both-way through-connect the bearer during the alerting phase, without the need for specific signalling indication.
· 3GPP TS 23.205 sub-clause 6.2.1.1.6 requires that the GMSC both-way through-connects the bearer during the alerting phase.

· ITU-T Q.764 sub-clause 2.1.1.2.c requires an intermediate node to bothway through-connects the bearer during the alerting phase
So no specific signalling is explicitly required to request both-way through connection of the bearer during the alerting phase in ITU network.
As per existing ANSI standard, both-way through-connection of the bearer may be delayed till receipt of an interworking indication or answer message, or till receipt of an ACM or CPG message with the User-Network Interaction Indicator in the Optional Backward Call Indicator indicating 'user network interaction occurs, cut through in both directions'. Setting this User-Network Interaction Indicator is therefore required to ensure both-way through-connection in ANSI networks during the alerting phase.
2) CAT-B service indication
It is proposed to : 

· return in the OBCI the In-band information indicator set to 'in-band information or an appropriate pattern is now available' to indicate to the originating MSC that a video CAT is available for a multimedia call. This signalling indication is sufficient and is usable in both ITU and ANSI networks.
· no longer use the ITU-T ISUP v3 specific ISUP/BICC UID Capability Indicator and Action Indicator. 
With the current signalling protocol, the GMSC will not be able to derive from the incoming IAM whether the calling party UE supports video CAT, which may therefore lead to useless and unfruitful attempts to setup a video CAT from the CAT Server. 
3. Conclusions
Do not use ITU ISUP v3 specific UID indicators.

Indicate video CAT during multimedia calls by returning in the OBCI the In-band information indicator set to 'in-band information or an appropriate pattern is now available'. 
In addition, for ANSI networks, indicate requirement for both-way through-connection by returning in the OBCI the User-Network Interaction Indicator set to 'user network interaction occurs, cut through in both directions.'
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.882 v0.3.0.
* * * First Change * * * *

4.2
Analysis of CAT service requirements

Editor's Note:
This sub-clause will provide an analysis of the CAT service requirements applied in the context of Circuit-Switched Core Network (e.g. possible limits on CAT contents). 
1) The following requirements do not impact CSCN protocols and do therefore not require any specific work in the scope of this report. 

1.1 CAT charging : CAT charging is handled separately by the CAT server ; no specific charging evolutions are expected from (G)MSC servers. 
1.2 The provisioning of the CAT "content" is handled outside of the CS signalling domain. 
1.3 TS 22.182, sub-clause 4.1 : " It should be possible to inform the user about status and changes in his CAT service, e.g. close expiry date for the CAT service or a particular CAT content". 
In the CS domain, this information is assumed to be provided by existing means such as SMS and web access
2) The following requirements require clarifications from SA1:
2.1 Some service requirements were relaxed in 3GPP TS 22.182 for the 3GPP CS domain by limiting the scope of the original requirements to IMS using the terminology "In IMS" or "In the CS domain".  This terminology sometimes disregards the case of calls involving both the IMS and CS domains (i.e. CS originated calls towards IMS and vice-versa). CT4 understanding is that the service requirement more precisely depends on whether the calling or the called party is located in the CS domain or in IMS, and that the CS domain is the domain that will constrain the service ultimately. Besides, the CAT server will normally not be aware of the calling party's location (in IMS or CSCN). The clarifications recently agreed in SA1 should be enhanced accordingly (perhaps to divide the requirements into CS and IMS and then for each requirement to consider whether the call interworks with the other domain). 

E.g. in S1-071674, it is CT4’s assumption that if the calling party is in the CS domain, when the called party answers the call, the CAT shall be stopped but if the calling party is in IMS (and the called CAT is in CS) the CAT may not be stopped ?  Secondly the CAT may be composed of music, voice, video, regardless of which domain the called party is located. 







2.2 Is the CAT subscription a supplementary service, which means the standard way for service activation / configuration / deactivation needs to be done in UE like the traditional supplementary service, e.g. calling line presentation ?

2.3 The cover sheet of S1-071677 intended to limit the scope of the CAT copy service requirement between subscribers of the same PLMN, but that this was not reflected in the actual contents of 3GPP TS 22.182. 
Is the requirement only applicable between subscribers of the same PLMN or is it expected that new interfaces e.g. between PLMNs or between CAT servers be defined to allow exchange of CAT informations ? 

The change in TS states “The calling user may have the possibility to copy the CAT of a called user as his own CAT provided the called user has enabled CAT sharing for that instance of CAT.”
Does this “may” mean this feature is only optional when the two parties are in different PLMN, or this feature is optional in any case?
CT4 identified two kinds of CAT copy, dynamic copy and offline copy. Dynamic copy means the CAT content is copied directly between CAT servers with some dynamic  notification from user equipment, i.e. while listening to another subscriber's CAT during call establishment it shall be possible to trigger a request to the CAT server to copy this CAT to the calling subscriber's CAT server. This would either be limited to CAT copying within a single PLMN domain (i.e. within 1 CAT server) or would require the calling party to indicate the destinating for the copied CAT to be stored. Offline copy means the CAT can be copied via offline means such as a web interface It is not clear in CT4 if dynamic copy is what is requited to be studied; offline copy would not require any work from CT4. 
With regard to the statement “The calling user may have the possibility to copy the CAT of a called user as his own CAT provided the called user has enabled CAT sharing for that instance of CAT” in S1-071677, it is CT4’s assumption that configuration of CAT sharing from called party is implemented at the CAT Content service level, e.g. within the web domain, i.e. it has no impact on the existing CSCN protocols/ procedures. SA1 is asked to tell CT4 otherwise.
2.4 S1-071678 states that in the CS domain, the CAT set by calling CAT service subscriber is at least applicable when the calling party in HPLMN. S1-071679 states that in IMS the calling party’s operator shall be able to configure which CAT between CAT-A and CAT-B should have priority. It is unclear however how the priority between CAT-A and CAT-B should be determined in the CS domain. Further clarification is needed on this scenario.

2.5 The table provided in item 3.1 in SA1 answer listing the different CAT scenarios should be reflected in 3GPP TS 22.182.
2.6 CT4 assumes that presence information in the CS domain ('user detached') may be used to send a specific CAT to the calling party when the called party is not reachable, e.g. prior to forwarding the call. SA1 has been asked to confirm this assumption, to precise it in TS 22.182 if confirmed, and to indicate to CT4 if any other service requirements are expected with regards to the 'user detached' or 'user attached' presence information.

2.7 TS 22.182, sub-clause 4.4 : "The content of the CAT service may be dynamically created, possibly taking into account information available in the network, e.g. calling and/or called user’s location and/or presence information". 

Clarifications are required on which dynamic CATs are expected to be supported, and which informations  are required for CAT selection. 
* * * 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, and in parallel immediately through-connects the calling and called parties 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 its H245 connection locally and establishes a new H245 connection towards UE-B. 
Upon receipt of the Release message (18), the CAT Server also releases the H.245 connection locally. 
The called party's UE should discard the media streams (pertaining to the first multimedia session established between the calling party and the CAT server) that might be received before the H245 session between the calling and called parties is set up. 
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.

The call flow represents the case where the GMSC establishes the leg towards the CAT Server. But this may be done by the terminating MSC as an alternative.
* * * Next Change * * * *

8.1.2.2 (G)MSC Server switch architecture

If Call Fowarding 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 CAT-B is stopped as early as the CPG(CF indicator) arrives in GMSC-B, 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. The (G)MSC-B may either decide to stop CAT-B upon receipt of the indication that the call is forwarded or indication that C party is being alerted, as per local policy. For a multimedia call, (G)MSC-B may also take into account the indication that a multimedia CAT is being played downstreams or not (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).

* * * Next Change * * * *

8.1.2.2 (G)MSC Server switch architecture

If Call Fowarding 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 CAT-B is stopped as early as the CPG(CF indicator) arrives in GMSC-B, 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. The (G)MSC-B may either decide to stop CAT-B upon receipt of the indication that the call is forwarded or indication that C party is being alerted, as per local policy. For a multimedia call, (G)MSC-B may also take into account the indication that a multimedia CAT is being played downstreams or not ("two-way inband info" in CPG message).

Editor’s note: the option to stop CAT-B only upon receipt of the indication that C party is being alerted is ffs. The forwarding MSC may send an announcement or forwarding tones backwards, which should be received by the calling party, and which would not necessarily generate a silence period.
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.
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