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Introduction

The MRFC communicates with the Application Server (AS) via the S-CSCF to provide tones/announcements, conference bridging and transcoding.  There are currently no call flows in 23.218 describing these interactions.  This contribution proposes to introduce some call flows for the AS (acting as B2BUA) interactions with the MRFC.  Initially, a call flow for providing tones and announcements is suggested.  If the concept is agreeable, then the details will be worked out.  This may also lead to some procedural descriptions for the MRFC.

Discussion

The discussion that follows references example call flows in the Annex for the purpose of illustrating what to expect for the SIP signalling at the MRFC.  It is expected that the SIP message bodies will convey instructions between the Application Server and MRFC.  The format of the SIP message bodies may be determined later (e.g. could be new MIME type, XML, etc), and may or may not be standardized.  The MRFC appears as a SIP UA to the Application Server (and from the SIP viewpoint looks similar to an MGCF). The purpose of this contribution is to provide the framework for the SIP signalling at the MRFC.  This should enable having an MRFC in the IM CN subsystem without having to define all the MRFC functionality.

The discussion is only concerned with MRFC functions that are requested by Application Servers (or S-CSCFs) on behalf of the UE (which may be the result of a request within the body of a SIP message). It does not address any cases where the MRFC URI is requested by the UE directly.

The SDP negotiation between the AS/S-CSCF and the MRFC for the SIP sessions set up using 3rd party call control should be kept as simple as possible.  Where it is possible to use fewer messages (e.g. not use the COMET method or 183/PRACK method), this should be done.  Both the longer and shorter message sequences are provided in the examples, which depends on assumptions of the underlying MRFC capabilities and behaviours that may or may not be standardised.  

Tones / Announcements

Figures 1 and 2 in the Annex show a call flow for a playing an announcement to the call originator due to a failure in processing the INVITE request.  The Application Server is in control of the announcement selection, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  

The message body of the SIP INVITE sent to the MRFC will contain sufficient information to play the appropriate tone or announcement.  The definition of the message body is outside the scope of this document.  However, it will include things such as the language for playing announcements, duration, direction, etc.

Conference Bridging / Multiparty Calls

For conference bridging (multiparty calls), this contribution only covers the case of ad hoc conferences that are coordinated by an Application Server (AS) in the IM CN Subsystem.  It is assumed that the AS is in the signalling path of the call such that it can get the messages from the UE and act on them.  It is further assumed that the AS is a B2BUA performing 3rd party call control, which is necessary to allow the flexibility to reconfigure the topology of the call within the IM CN Subsystem.  The Multiparty Supplementary Service is the basis for the multiparty scenarios.  The MRFC should be able to support this legacy service.  

The Annex shows a call flow for initiating an ad-hoc conference (multiparty call).  It also shows example call flows for the split, retrieve and mute operations.

Transcoding

Transcoding can be seen as special case of conference bridging.  In both cases, all parties must have bearer streams converted to a common format (G.711) for mixing/routing.

The Annex shows a call flow where a transcoder needs to be inserted.  The Application Server is in control of detecting the need for the transcoder, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  

Proposal

Add the text indicated below, which is underscored and in blue, to the sub-clauses of [3G TS 24.229].  Initially, this will be part of Annex B. Remove text indicated with the strikethrough. 

4.6
Information flow for a Mobile Originated IP Multimedia session that results in the playing of an Announcement

The following figure shows a call flow for a playing an announcement to the call originator due to a failure in processing the INVITE request (e.g. unable to route the URL from the Request-URI).  The Application Server is in control of the announcement selection, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  Also, the [x] nomenclature identifies each dialog.  The figure shows an interaction with the MRFC where there is exactly one media requested in the SDP.  Since the AS and MRFC are in the same network and have a known relationship, the SIP signalling can be the minimum required set of messages.

The message body of the SIP INVITE sent to the MRFC will contain sufficient information to play the appropriate tone or announcement.  The definition of the message body is outside the scope of this document.  However, it will include things such as the language for playing announcements, duration, direction, etc.
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Editor’s note: add descriptions for call flow

4.7 Information flow for an Ad-hoc Conference session 

Editor’s note: add call flow in this sub-clause

4.8 Information flow for a Mobile Originated IP Multimedia session that requires transcoding

Editor’s note: add call flow in this sub-clause

Annex – Call Flows

Tones / Announcements

The following two figures show a call flow for a playing an announcement to the call originator due to a failure in processing the INVITE request.  In both figures the Application Server is in control of the announcement selection, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  Also, the [x] nomenclature identifies each dialog.  The first figure shows an interaction with the MRFC where there is exactly one media requested in the SDP.  The second figure shows an interaction where there are multiple media elements requested in the SDP, which requires negotiation with the UE to see which media will be accepted.

The message body of the SIP INVITE sent to the MRFC will contain sufficient information to play the appropriate tone or announcement.  The definition of the message body is outside the scope of this document.  However, it will include things such as the language for playing announcements, duration, direction, etc.
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Figure 1: Announcement Scenario – One Media in SDP
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Figure 2: Announcement Scenario - Multiple Media Choices in SDP

Conference Bridging / Multiparty Calls

The following figure shows a call flow for initiating an ad-hoc conference (multiparty call).  The Application Server is in control of the multiparty call, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  Also, the [x] nomenclature identifies each dialog.  Since the AS is already aware of the SDP for the current sessions, it is able to use that SDP for the requests to the MRFC before sending the INVITE requests to UE-2 and UE-3.  The INVITE method is given as an example of how UE-1 may initiate the multiparty call; other methods are also possible.
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Figure 3: Build Multiparty Call Scenario

The INVITE requests sent from the AS to the MRFC all include an indicator that it is for a multiparty call.  The 200 OK sent in response to the first INVITE contains a conference identifier, which is also included in the subsequent INVITE requests sent to the MRFC. The conference identifier will be carried within the body of the SIP message.  For SIP messages containing SDP already, this implies a multipart message body.

The following diagrams illustrate the Split operation for the multiparty call, where UE-1 (party A) wants to split off UE-3 (party C) for a conversation.  There are options to consider for the complexity of the request.  The message body of the INVITE request may indicate simple requests to add/remove a single party from the multiparty call, or it may be a complex instruction directing the MRFC to add/remove multiple parties.

Option 1: The following diagram is for the Split MPTY operation, where the MRFC understands the request to keep the connection between parties A & C and to leave party B (and any others) on the multiparty call by itself (or with the others).  
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Figure 4: Multiparty Split Operation (option 1)

Option 2: The following diagram shows an alternative for the Split MPTY operation, where the MRFC only understands basic primitives to add and subtract parties from a multiparty call.  The AS manages all the service logic in this case.  A variation could be that the AS directs the MRFC to put all the call legs on hold (party B in this case) except the party of interest (parties A and C in this case).
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Figure 5: Multiparty Split Operation (option 2)

The following diagrams illustrate the Retrieve operation for the multiparty call, where after UE-1 (party A) splits off UE-3 (party C) for a conversation, it wants to join back into the multiparty call.  There are options to consider for the complexity of the request, as with the split operation.  

Option 1: The following diagram is for the Retrieve MPTY operation, where the MRFC understands the complete request within a single INVITE message body.
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Figure 6: Multiparty Retrieve Operation (option 1)

Option 2: The following diagram shows an alternative for the Retrieve MPTY operation, where the MRFC only understands basic primitives to add and subtract parties from a multiparty call.  The AS manages all the service logic in this case.
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Figure 7: Multiparty Retrieve Operation (option 2)

The following diagram illustrates the Mute (floor control) operation for the multiparty call.  The MRFC takes care of the muting function based on the order given from the AS.  It is beneficial to centralize this function at the MRFC to provide consistent handling regardless of the network type of parties B and C.
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Figure 8: Multiparty Mute Operation (option 1)

The INVITE sent from the AS to the MRFC could simply change the media attribute from sendrcv to rcvonly.

Transcoding

The following two figures show a call flow where a transcoder needs to be inserted.  In both figures the Application Server is in control of detecting the need for the transcoder, is aware of the MRFC capabilities and is also operating as a B2BUA performing 3rd party call control.  Also, the [x] nomenclature identifies each dialog.  The first figure shows the case where the called party returns SDP with the codec information of what is acceptable.  In this case the AS knows right away what to request from the MRFC.  The second figure shows the case where the called party does not provide any SDP.  In this case the AS must include all the possible MRFC codec choices in the SDP negotiation with the called party.  As a result, the MRFC must use the 183 and PRACK methods to negotiate the codec.
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Figure 9: Transcoder Scenario - SDP returned in 606 response
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Figure 10: Transcoding Scenario – No SDP returned in 606 response
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