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[bookmark: foreword][bookmark: _Toc136266610][bookmark: _Toc2454]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc136266611][bookmark: _Toc3106]1	Scope
The present document provides the protocol details for enhancements to IMS Mmultimedia tTelephony communication services enabled by supporting the IMS data channel and for AR communication which is one of the applications based on IMS data channel capability, based on stage 1 requirements in 3GPP TS 22.261 [2] and stage 2 requirements in 3GPP TS 23.228 [3].
The present document is applicable to User Equipment (UE), Application Servers  (AS)and IP Multimedia (IM) Core Network (CN) subsystem which are intended to support IMS multimedia telephony communication services supporting the IMS data channel services and AR communication which is one of the applications based on IMS data channel capability.
[bookmark: references][bookmark: _Toc136266612][bookmark: _Toc14007]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[3]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[4]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
[5]	IETF RFC 5688: "A Session Initiation Protocol (SIP) Media Feature Tag for MIME Application Subtype".
[6]	IETF RFC 6809: "Mechanism to Indicate Support of Features and Capabilities in the Session Initiation Protocol (SIP)".
[7]	IETF RFC 3264: "An Offer/Answer Model with the Session Description Protocol (SDP) ".
[8]	3GPP TS 22.173: "IP Multimedia Core Network Subsystem (IMS) Multimedia Telephony Service and supplementary services; Stage 1".
[9]	3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3".
[10]	3GPP TS 24.173: "IMS Multimedia telephony communication service and supplementary services; Stage 3".
[11]	3GPP TS 24.275: "Management Object (MO) for Basic Communication Part (BCP) of IMS Multimedia Telephony (MMTEL) communication service".
[12]	3GPP TS 22.261: " Service requirements for the 5G System; Stage 1".
[13]	3GPP TR 22.873: "Study on evolution of the IP Multimedia Subsystem (IMS) multimedia telephony service".
[14]	IETF RFC 8864: "Negotiation Data Channels Using the Session Description Protocol (SDP)".
[15]	3GPP TS 24.147: "Conferencing using the IP Multimedia (IM) Core Network (CN) subsystem".
[16] 	3GPP TS 24.604: "Communication Diversion (CDIV) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".
[17]	3GPP TS 24.615: "Communication Waiting (CW) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".
[18]	3GPP TR 29.175: "IP Multimedia Subsystem; IP Multimedia Subsystem (IMS) Application Server (AS) Services; Stage 3".
[19]	3GPP TR 29.176: "IP Multimedia Subsystems (IMS); Media Function (MF) Services; Stage 3".


[bookmark: definitions][bookmark: _Toc136266613][bookmark: _Toc12154]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc136266614][bookmark: _Toc28189]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
IMS data channel application: An IMS data channel application is an application using IMS data channel capability to provide IMS services.

[bookmark: _Toc136266615][bookmark: _Toc16421]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AR	Augmented Reality
AS	Application Server
CD	Communication Deflection 
CDIV	Communication DIVersion
CFB	Communication Forwarding Busy
CFNL	Communication Forwarding on Not Logged-in
CFNR	Communication Forwarding No Reply
CFNRc	Communication Forwarding on subscriber Not Reachable
CFU	Communication Forwarding Unconditional
CN	Core Network
CONF	Conference
CW	Communication Waiting
DC	Data Channel
IM	IP Multimedia
IMS	IP Multimedia Core Network Subsystem
MF	Media Function
MRF	Multimedia Resource Function
MWI	Message Waiting Indication
OIP	Originating Identification Presentation
OIR	Originating Identification Restriction
TIP	Terminating Identification Presentation
TIR	Terminating Identification Restriction
UE	User Equipment

[bookmark: clause4][bookmark: _Toc136266616][bookmark: _Toc17962]4	General
According to 3GPP TS 23.228 [3], IMS Mmultimedia Ttelephony Sservice with supporting IMS Ddata Cchannel includes IMS Ddata Cchannel capability exchange negotiation and IMS data channel session establishment. AR communication which is application Additional Applications based on IMS data channelDC capabilityies, provisioned to the UE as an IMS data channel application, further includes their respective application domain specific media capability negotiation and media processing (e,g. AR communication).
[bookmark: _Toc3567][bookmark: _Toc27496940][bookmark: _Toc98530645][bookmark: _Toc136266617][bookmark: _Toc20155373]5	Functional entities
[bookmark: _Toc136266618][bookmark: _Toc32397]5.1	General
This clause specifies the functionalities of the functional entities for IMS Ddata Cchannel.
[bookmark: _Toc136266619][bookmark: _Toc5279]5.2	UE
An MMTEL UE supporting IMS Ddata Cchannel has the following functionalities:
-	support IMS Ddata Cchannel capability exchangenegotiation; and
-	support bootstrap Ddata Cchannel and application Ddata Cchannel establishment and management.
Additionally, thean MMTEL UE supporting the IMS Ddata Cchannel capability and provisioned with AR communication, which is an application having IMS data channel capability, supports the following functionalities:
-	support application's domain specificAR media capability exchangenegotiation; and
-	support application's domain specificAR media processing.
[bookmark: _Toc136266620][bookmark: _Toc7062]5.3	MRF
The MRF provides the data channel media resource management and data channel media traffic forwarding.
The MRF may support application's domain specific media capability and respective media processing forhaving the AR communication which is an application having IMS data channel capabilitycapability supports AR media processing.
For functionalities of the MRF supporting IMS data channel refer to 3GPP TS 23.228 [3] clause AC.2.2.3 and AC.9.2.
NOTE: The functionalities of the MRF supporting IMS data channel can also be provided by an MF.
NOTE:	Above description is also applicable for MF.
[bookmark: _Toc26714][bookmark: _Toc136266621]5.4	IMS AS
The IMS AS supports interactsing with the DCSF and the DCMF or/ MRF.
For functionalities of the IMS AS supporting IMS data channel refer to 3GPP TS 23.228 [3] clause AC.2.2.4.
For the IMS AS interaction with the Media Function (MF) refer to 3GPP TS 29.176 [19].
For the IMS AS interaction with the Data Channel Signalling Function (DCSF) refer to 3GPP TS 29.175 [18].

[bookmark: _Toc136266622][bookmark: _Toc25990]6	Service provision
Editor's note: This clause will provide the details on service provision from operational view, including IMS data channel subscription, IMS data channel application subscription and provision. 
Editor's note: Whether a generic subscription and provision applying to all IMS data channel applications need to be specified is FFS.

[bookmark: _Toc136266623][bookmark: _Toc27206]7	Basic communication
Editor's note: This clause will provide the details on the enhancement to the basic communication of IMS Multimedia Telephony communication services. So far, IMS communication service identifier, IMS data channel capability indication/negotiation and session control aspects are considered.
[bookmark: _Toc13103]7.1	IMS Session Control
The IMS multimedia telephony communication enhanced to support Ddata cChannel applications can support different types of media, including IMS dData cChannel media specified in 3GPP TS 24.116 [4] in addition to MMTel media types listed in 3GPP TS 22.173 [8]. The session control procedures for the different media types shall be in accordance with 3GPP TS 24.229 [9], 3GPP TS 24.173 [10] and clause  9 in this specification.
To identify how the IMS dData cChannel media can be used in an IMS session, the SDP offer / answerO/A negotiation is applied. When an originating SDP offer with a data channel media descriptioncomponent in the SDP media description, is included in thean IMS session towards a target entity without data channel capability, to reject the offered data channel media stream, the target entity shall set the port number in the data channel media stream of the SDP answer to zero, as specified in section 6 of IETF RFC 3264 [7]. In this case the IMS session does not support IMS Ddata Cchannel media.

[bookmark: _Toc136266624][bookmark: _Toc12073]8	IMS Data Channel applications
Editor's note: This clause will provide the detailed requirements of IMS data channel applications on UE, AS and IMS CN. 
8.1	Procedures at UE
Once the bootstrap data channels have been established, if the IMS data channel applications are available, based on the IMS data channel applications list received via the established bootstrap data channel, the UE shall follow the procedures in clause 9.3.2.1.3 to set up an application data channel and include the updated SDP offer in the reINVITE message with negotiated bootstrap data channel media description, the requested application data channel media description as well as the associated data channel application binding information, according to 3GPP TS 23.228 [3].
8.2	Procedures at IMS AS
Editor’s Note:	Role of IMS AS is FFS.
8.3	Procedures at MRF
MRF shall allocate or update application data channel media resources based on the request from IMS AS, and response to IMS AS with the allocated or updated data channel media resources information.

[bookmark: _Toc136266625][bookmark: _Toc23909]9	Signalling Procedures
Editor's note: This clause will provide the signalling procedures for IMS data channel subscription, IMS data channel capability indication/negotiation, IMS data channel setup and so on, involving UE, AS, IMS CN nodes, including normal/abnormal scenarios, different use cases of IMS data channel, activation or modification of QoS flow, new requirements for basic IMS procedures (e.g. IMS registration, IMS session establishment/modification, media control.) 
[bookmark: _Toc22101][bookmark: _Toc136266626]9.1	General
This clause provides the following signalling procedures for IMS Data Channel as following:
-	IMS Data Channel capability negotiation or indication during IMS initial registration, re-registration and session establishment;
-	IMS Data Channel establishment which includes both bootstrap data channel and application data channel establishment during session establishment and modification;
-	IMS Data Channel shutdown which includes both bootstrap data channel and application data channel; and
-	abnormal cases.
[bookmark: _Toc136266627][bookmark: _Toc11915][bookmark: _Hlk61529092]9.2	IMS Data Channel Capability Negotiation
[bookmark: _Toc3788][bookmark: _Toc136266628]9.2.1	IMS Data Channel Capability negotiation during IMS Initial Registration
[bookmark: _Toc136266629][bookmark: _Toc23946]9.2.1.1	Procedure at the UE
On sending an unprotected REGISTER request, the UE shall include the media feature tag defined in RFC 5688 [5] for supported streaming media type. For the data channel capability indication, the UE shall use +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4].
Editor's Note:	The policy related to the IMS data channel allowed at the UE, can be provided by the network to the UE using e.g., OMA-DM with the management objects specified in 3GPP TS 24.275 [11]. When the UE is configured as specified in 3GPP TS 24.275 [11] to allow to use the IMS data channel, then the UE shall include media feature tag as specified above.
On receiving the 200 (OK) response to the REGISTER request, if the 200 (OK) response includes a Feature-Caps header field containing feature-capability indicator "g.3gpp.datachannel", the UE shall determine that the network supports the data channel capability as specified in 3GPP TS 26.114 [4].
If the network doesn't support the data channel capability, the UE will shall not include data channel capability indication in SIP headers and data channel related media description in SDP offers of SIP messages.
[bookmark: _Toc25660][bookmark: _Toc136266630]9.2.2	IMS Data Channel Capability negotiation during IMS Rre-Registration
[bookmark: _Toc136266631][bookmark: _Toc29459]9.2.2.1	Procedure at the UE
For user-initiated reregistration, the UE supporting data channel capability shall include the media feature tag defined in IETF RFC 5688 [5] for supported streaming media type. For the data channel capability indication, the UE shall use +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4].
On receiving the 200 (OK) response to the REGISTER request, if the 200 (OK) response includes a Feature-Caps header field containing feature-capability indicator "g.3gpp.datachannel", the UE shall determine that the network supports the data channel capability as specified in 3GPP TS 26.114 [4].
The UE shall continue to indicate its IMS data channel capability as specified in the above procedure when the UE has successfully done the IMS data channel capability negotiation during IMS initial registration or re-registartion.
On receiving the 200 (OK) response to the REGISTER request, if the 200 (OK) response does not include a Feature-Caps header field containing feature-capability indicator "g.3gpp.datachannel", 
· the UE shall not include data channel capability indication in SIP headers and data channel media description SDP bodies of SIP messages in further initial session setup request; and
· shall keep established data channel media of the UE's existing IMS session.
Editor’s note: What the impacts on the ongoing data channels if the capability is removed at reregistration is FFS.
[bookmark: _Toc10931]9.2.3	IMS Data Channel Capability indication during IMS session establishment and modification
[bookmark: _Toc12437]9.2.3.1	Procedure at the UE
Upon generating an initial INVITE request or a reINVITE request, the UE supporting data channel capability and if the UE determined that the network supports the data channel capability, the UE shall include the media feature tag defined in IETF RFC 5688 [5] for supported streaming media type in the Contact header field to the remote UE and use +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4]. The UE may include an Accept-Contact header field containing the "sip.app-subtype" media feature tag defined in IETF RFC 5688 [5] with a value of "webrtc-datachannel" as specified in 3GPP TS 24.173 [10].
[bookmark: _Toc19737]9.3		MMTel Ssession Pprocedures
[bookmark: _Toc4035]9.3.1	General
[bookmark: _Hlk143670958]The support of the IMS data channel is optional.
The session control procedures for IMS Mmultimedia Ttelephony communicationS service with IMS Ddata Cchannel shall be in accordance with 3GPP TS 24.173 [10] with the additions defined in the present document.
[bookmark: _Toc22293]9.3.2	Originating side
[bookmark: _Toc2910]9.3.2.1	Procedures at the UE
[bookmark: _Toc26421]9.3.2.1.1	General 
The UE shall only initiate an MMTel session with an IMS data channel if the UE has determined that the UE and the network supports the IMS data channel capability.
The policy related to the setting up the IMS data channel UE supporting the IMS data channel can be provided by the network to the UE using e.g. OMA-DM with the management objects specified in 3GPP TS 24.275 [11]. When the UE is configured as specified in 3GPP TS 24.275 [11] with configuration for IMS data channel setupcapability support, then the UE maywill setup the IMS Ddata Cchannel according to the configuration.
Editor's Note: The procedure as to how to take the policy into account will be updated.
Editor's Note: It is FFS whether this policy can also be provided on the UICC.
[bookmark: _Toc25417]9.3.2.1.2	IMS data channel setup in conjunction with MMTel session setup 
[bookmark: _Hlk141261619]If thea UE wants to initiate an MMTel session with IMS data channelData, the UE:
1)	shall generate an initial INVITE request in accordance with 3GPP TS 24.229 [9] and 3GPP TS 24.173 [10]; 
2)	shall include the media feature tag defined in IETF RFC 5688 [5] for supported streaming media type with +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field; 
3)	may include an Accept-Contact header field containing the "sip.app-subtype" media feature tag defined in IETF RFC 5688 [5] with a value of "webrtc-datachannel" as specified in 3GPP TS 26.114 [4]; and
4)	shall include an SDP offer containing the media descriptions for the MMTel media according 3GPP TS 24.173 [10] and a data channel media description for the bootstrap data channel in accordance with 3GPP TS 26.114 [4].
[bookmark: _Toc4917][bookmark: _Hlk141261647]9.3.2.1.3	IMS data channel setup in conjunction with MMTel session modification 
If a UE wants to establish a bootstrap data channel within an existing MMTel session, the UE:
1)	shall generate a reINVITE request in accordance with 3GPP TS 24.229 [9] and 3GPP TS 24.173 [10]; 
2)	shall include the media feature tag defined in RFC 5688 [5] for supported streaming media type with +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field;
3)	may include an Accept-Contact header field containing the "sip.app-subtype" media feature tag defined in IETF RFC 5688 [5] with a value of "webrtc-datachannel" as specified in 3GPP TS 26.114 [4]; and
4)	shall include an updated SDP offer that contains a data channel media description for the bootstrap data channel information according to 3GPP TS 26.114 [4].
If a UE wants to establish an application data channel within an existing MMTel session and when the UE has an established bootstrap data channel associated with the MMTel session available, the UE:
1)	shall generate a reINVITE request in accordance with 3GPP TS 24.229 [9] and 3GPP TS 24.173 [10]; 
2)	shall include the media feature tag defined in RFC 5688 [5] for supported streaming media type with +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field;
3)	may include an Accept-Contact header field containing the "sip.app-subtype" media feature tag defined in IETF RFC 5688 [5] with a value of "webrtc-datachannel" as specified in 3GPP TS 26.114 [4]; and
4)	shall include an updated SDP offer that contains a data channel media description for the bootstrap data channel, as well as the requested application data channel and the associated DC application binding information, according to 3GPP TS 26.114 [4].
9.3.2.1.4	Closing IMS data channel in conjunction with MMTel session modification
If the UE wants to close the established application data channel, it shall initiate the SDP re-negotiation as defined in IETF RFC 8864 [14] subclause 6.6.1.
9.3.2.1.5	Closing IMS data channel in conjunction with MMTel session release
The IMS data channel shall be available during the IMS call session, and be released or terminated along with the call release, the UE triggered IMS call release procedure shall apply the procedures described in 3GPP TS 24.229 [9] subclause 5.1.5.

[bookmark: _Toc23842]9.3.2.2	Procedure at the IMS AS
Based on served user service specific data which is enhanced with IMS data channel specific service details, if the served user is not authorized to use IMS data channel, the IMS AS may delete the received data channel media information from INVITE message, e.g. m=application line with webrtc-datachannel, and send the INVITE message to the S-CSCF.
Based on served user service specific data which is enhanced with IMS data channel specific service details, if the served user is authorized to use IMS data channel and the required data channel media resources is reserved, The IMS AS will trigger the DC media resource reservation according to 3GPP TS 23.228 [3], upon the response on bootstrap DC establishment information, the IMS AS shall send the INVITE request message with audio, video and modified data channelDC SDP offer to the S-CSCF.
Upon receipt of a 2xx response for a BYE request matching an existing IMS session of application data channel, the IMS AS shall follow the call release procedure as per 3GPP TS 24.229 [9].
Additionally, IMS AS will notify session release event to DCSF and as per media instruction request from DCSF, IMS AS will send media resource management request to MRF to release the allocated data channel media resources for this IMS Session. IMS AS will notifies DCSF about the DC media release as part of media instruction response.

[bookmark: _Toc13549][bookmark: _Hlk143791696]9.3.2.3	Procedure at the MRF
MRF shall allocate bootstrap data channel media resources based on the request from the IMS AS, either:
a)	Ccreate one bootstrap data channel media termination to be terminated locally; or
b)	Ccreate one bootstrap data channel media termination to be offered to remote network
and response to the IMS AS with the allocated data channel media resources information.
NOTE:	 This is also applicable for the procedure at the MF.
Upon receipt the data channel media resources release message from IMS AS, MRF shall release the corresponding allocated data channel media resources for this IMS session. 

9.3.3	Terminating side
9.3.3.1	Procedures at the UE
9.3.3.1.1	General 
The terminating UE can also setup or terminate data channels during the session modification.
9.3.3.1.2	IMS data channel setup in conjunction with MMTel session Setup
If the terminating UE determines that the UE and the network supports the data channel and it is configured to setup data channel as part of the initial session setup, on the reception of SIP INVITE, the terminating UE shall include the media feature tags defined in RFC 5688 [5] for supported streaming media type with +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the SIP response to the SIP INVITE request.
If the terminating UE receives an SDP offer which includes the data channel media descriptions, i.e. the "m=application" section, and the terminating UE accepts the data channel, it shall return a 18x response with the generated the SDP answer based on the 3GPP TS 26.114 [4] and IETF RFC 8864 [14].
9.3.3.1.3	IMS data channel setup in conjunction with MMTel session modify
the terminating UE determines that the UE and the network supports the data channel and it is configured to setup data channel during session modify, and the terminating UE receives an SDP offer in the re-INVITE message, which includes the data channel media descriptions, i.e. the "m=application" section, it shall return a 200 OK response to the reINVITE with the generated the SDP answer based on the 3GPP TS 26.114 [4] and IETF RFC 8864 [14]. 
If the UE determines that the UE and the network supports data channel and it is is configured to setup data channel as part of the initial session setup, the above paragraph also applies.
If the terminating UE wants to setup a data channel during the session modification by sending SIP re-INVITE request, the procedure defined in clause 9.3.2.1.3 applies. 
9.3.3.1.4	IMS data channel termination in conjunction with MMTel session modify
If the terminating UE receives a reINVITE message including an SDP offer in which the UDP port number of the data channel media description was set to zero or the "a=dcmap" line of the data channel media description was removed, and the terminating UE accepts the data channel termination, it shall return a 200 OK response on the re-INVITE with the generated the SDP answer based on the IETF RFC 8864 [14].
If the terminating UE wants to terminate a separate data channel during the session modification by sending re-INVITE request, the procedure defined in clause 9.3.2.1.4 applies.
NOTE:	The IMS data channel termination during the session modification does not impact the ongoing audio, video or other data channels within the IMS session.
9.3.3.2	Procedures at the serving IMS AS for the terminating UE
9.3.3.2.1	IMS data channel session setup
Upon receipt of a SIP INVITE or re-INVITE message with the SDP offer including data channel media descriptions from the originating network, the IMS AS will trigger the DC media resources according to 3GPP TS 23.228 [3] and send the INVITE or re-INVITE message to the S-CSCF and then to the terminating UE.
9.3.3.2.2	IMS data channel session modify
Upon receipt of a re-INVITE message with the SDP offer including data channel media descriptions from the originating network, the IMS AS will trigger the DC media resources according to 3GPP TS 23.228 [3] and send the re-INVITE message to the S-CSCF and then to the terminating UE.
9.3.3.3	Procedures at the MRF/MF
The procedure defined in clause 9.3.2.3 applies.

[bookmark: _Toc26328]10	Interaction with supplementary services
[bookmark: _Toc23322]10.1	Originating Identification Presentation (OIP)
No interaction with IMS data channel.
[bookmark: _Hlk143794821]Editor’s note:	It is subject to be changed.
[bookmark: _Toc25543]10.2	Terminating Identification Presentation (TIP)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.
[bookmark: _Toc12245]10.3	Originating Identification Restriction (OIR)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.
[bookmark: _Toc5654]10.4	Terminating Identification Restriction (TIR)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.
10.5 Message Waiting Indication (MWI)
No interaction with IMS data channel.
10.6	Conferencing (CONF)
10.6.1	Procedure at UE

When a user is participating in two or more SIP sessions, established SIP session's data channel media streams are specific to each SIP session. The user is handling multiple SIP sessions, only one SIP session shall be active at a time.
The user (conference creator) creates SIP session with the conference focus by sending an INVITE request as described in clause 5.3.1.3 3GPP TS 24.147 [15], there is a new SIP session established between the user (conference creator) and the conference focus.
The user (conference creator) decides and perform the procedures as described in clause 5.3.1.4 3GPP TS 24.147 [15] for inviting a user (conference participant) to a conference by sending an REFER request for each of the active sessions that are requested to be joined to the three-way session. There are new SIP sessions established between the users (conference participants) and the conference focus.
At the establishment of the SIP session with the conference focus, the conference creator and conference participants, shall terminate the existing call session including DC media stream as per 3GPP TS 24.147 [15] and clause 9.3.
Editor's note:	Data channel establishment with the conference focus, is FFS.

10.7	Communication Diversion (CDIV)
10.7.1	Communication Forwarding Unconditional (CFU)
10.7.1.1	Actions at the AS of the diverting User
On reception of incoming session setup INVITE request in the IMS AS of the diverting user with the media feature tag +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field and SDP offer containing the media descriptions for the MMTel media according 3GPP TS 24.173 [10] and a data channel media description for the bootstrap data channel in accordance with 3GPP TS 26.114 [4], if a CFU service condition is satisfied based on the diverting user subscription data, the IMS AS of the diverting user shall not send session event notification to the DCSF. The IMS AS of the diverting user shall route the incoming session setup INVITE request towards a diverted-to user as defined in 3GPP TS 24.604 [16].
There will be no media negotiation between the originating user and the diverting user, including data channel media negotiation. The data channel media session setup shall be performed between originating user and the diverted-to user together with audio, video media negotiation as per procedures defined in clause 9.3.
10.7.2	Communication Forwarding on Busy user (CFB)
10.7.2.1	Actions at the AS of the diverting User
On reception of incoming session setup INVITE request in the IMS AS of the diverting user with the media feature tag +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field and SDP offer containing the media descriptions for the MMTel media according 3GPP TS 24.173 [10] and a data channel media description for the bootstrap data channel in accordance with 3GPP TS 26.114 [4], diverting user's network functions shall reserve the data channel media resources before routing the session setup request to the diverting user.
On reception of SIP response 486 (User Busy) from the diverting user, if CFB has been triggered as defined in 3GPP TS 24.604 [16], the diverting user’s network functions shall release the reserved data channel media as per procedures defined in clause 9.3 and route the incoming session setup INVITE request towards a diverted-to user as defined in 3GPP TS 24.604 [16]. The data channel media session setup shall be performed between originating user and the diverted-to user together with audio, video media negotiation as per procedures defined in clause 9.3.
In case of failure of data channel media resources reservations at serving network functions of diverting user, the IMS AS of diverting user shall proceed with setup of the MMTel session without performing data channel bootstrapping, by deleting data channel media description(m lines) from SDP offer of incoming INVITE request and route the updated INVITE request to the diverted-to user.
For the CFB under Network Determined User Busy as defined in 3GPP TS 24.604 [16], the CFB behavior will be same with CFU as specified in clause 10.7.1.
10.7.3	Communication Deflection (CD)
10.7.3.1	Actions at the AS of the diverting User
The CD service can only be triggered before the 200OK SIP response reception from the diverting user as defined in 3GPP TS 24.604 [16].
If 302(Moved Temporarily) SIP response,
-	Before alerting 180 (Ringing) SIP response reception from the diverting user without DC media session setup between the originating user and the diverting user, the data channel media negotiation shall be performed between the originating user and the diverted-to user together with audio or/and video media as per procedures defined in clause 9.3, which is same as CFU behavior in clause 10.7.1.
-	after early SIP response 183 (Session Progress) or after alerting 180 (Ringing) SIP response reception from the diverting user with DC media session setup between the originating user and the diverting user, the established data channel between the originating and the diverting user’s network shall be released as per procedures defined in clause 9.3. IMS AS shall route the incoming session setup INVITE request towards a diverted-to user as defined in 3GPP TS 24.604 [16]. The data channel media session set up shall be performed between originating user and the diverted-to user together with audio, video media negotiation as per procedures defined in clause 9.3.
Editor's note:	SIP signalling behaviour to release established data channel between originating and diverting user’s network during pre-alerting and alerting is FFS.
10.7.4	Communication Forwarding on No Reply (CFNR)
10.7.4.1	Actions at the AS of the diverting User
The CFNR service no-reply timer at IMS AS shall be started at the reception of 180 (Ringing) SIP response reception. On no-reply timer expiry, the established data channel between the originating and the diverting user’s network shall be released as per procedures defined in clause 9.3. IMS AS shall route the incoming session setup INVITE request towards a diverted-to user as defined in 3GPP TS 24.604 [16]. The data channel media session set up shall be performed between originating user and the diverted-to user together with audio, video media negotiation as per procedures defined in clause 9.3.
Editor's note: SIP signalling behaviour to release established data channel between originating and diverting user’s network during pre-alerting or altering phase is FFS.
10.7.5	Communication Forwarding on Not Reachable (CFNRc)
10.7.5.1	Actions at the AS of the diverting User
There’s no data channel media session setup between the originating and the diverting user’s network, hence the CFNRc behavior shall be same as CFU service in clause 10.7.1.
10.7.6	Communication Forwarding on Not Logged-in (CFNL)
10.7.6.1	Actions at the AS of the diverting User
When the AS of the diverting user receives an incoming session setup INVITE request for an unregistered served user with the media feature tag +sip.app-subtype="webrtc-datachannel" as specified in 3GPP TS 26.114 [4] in the Contact header field and SDP offer containing the media descriptions for the MMTel media according 3GPP TS 24.173 [10] and a data channel media description for the bootstrap data channel in accordance with 3GPP TS 26.114 [4], and a CFNL condition is determined at the IMS AS, there’s no data channel media negotiation between the originating user and the diverting user, hence the CFNL service behavior shall be same as CFU service in clause 10.7.1.
In case of a late CFNL detection by the network (e.g., the terminating S-CSCF of a diverting user), the network shall send 480 (Temporarily Unavailable) response to the IMS AS, for the incoming INVITE request to the diverting user. On reception of a 480 (Temporarily Unavailable) response, the IMS AS of the diverting user shall trigger the release of reserved DC media resources and route the incoming INVITE request towards the diverted-to user. Hence for this use case, CFNL service behavior shall be same as CFB service in clause 10.7.2
10.8	Communication Waiting (CW)
10.8.1	Actions at AS of user B
If a network-based CW ("approaching NDUB") or terminal based CW condition is determined, after a CW service execution, the serving IMS AS will interact with the serving DCSF and the MF or MRF of the user B, to reserve the DC media resources for waiting communication, based on the served user B subscription data. The serving IMS AS shall forward or send the INVITE request to the user B, as per 3GPP TS 24.615 [17].
NOTE:	Bandwidth usage by active session DC media and the requested bandwidth usage in a waiting communication, can be one of the conditions to evaluate "approaching NDUB".
The user B may proceed with below actions when a communication waiting indication is to be given to the user B:
· the user B may accept the waiting communication and holds the active communication or releases the active communication (per procedures in 3GPP TS 24.615 [17]):
· on reception of a Re-INVITE request, which is meant for holding the active communication, the IMS AS interaction with DCSF and MF or MRF for DC media handling is not required as per clause 10.X; or
· on reception of a BYE request for the active communication, the serving IMS AS of the user B, will trigger the release of reserved DC Media resources of active communication by interacting with the serving DCSF and the MF or MRF of the user B. The serving IMS AS of the user B, shall follow the session release procedure as specified in 3GPP TS 24.229 [9].
· the user B may reject the waiting communication:
· on reception of an unsuccessful response for waiting communication from the user B, the serving IMS AS of the user B will trigger the release the reserved DC Media resources of waiting communication by interacting with the DCSF and the MF or MRF of the user B and shall reject the communication by sending unsuccessful response to the user C.
Upon expiry of the TAS-CW timer, the serving IMS AS of the user B will trigger the release of the reserved DC Media resources of waiting communication by interacting with the DCSF and the MF or MRF of the user B before sending a CANCEL request for waiting communication towards the user B.
10.8.2	Actions at UE of user B
If the user B accepts the waiting communication and holds the active communication (as per procedures in 3GPP TS 24.615 [17]), the hold invoking UE of the user B shall perform the hold procedure.

[bookmark: _Toc20131309][bookmark: _Toc123566689][bookmark: _Toc27486659][bookmark: _Toc31940][bookmark: _Toc136266632]Annex A (informative):
Signalling flows
Editor's note: This annex will provide the signalling flows related to clause 9.
A.1 Interaction with supplementary services
Below sections depict signalling flow diagram for IMS data channel service interaction with existing MMTel supplementary services.
A.1.1	Communication Diversion
A.1.1.1	Communication Forwarding unconditional
Figure A.1.1.1-1 shows an example signalling flow for a successful communication forwarding unconditional based on an AS providing the forwarding and initial communication setup request consist of DC media session setup request along with other MMTel media session setup request. 


Figure A.1.1.1-1: Call Forwarding Unconditional
Editor's note: Message description is FFS.
A.1.1.2	Communication Forwarding on Busy
Figures A.1.1.2-1 shows an example signalling flow for a successful communication forwarding on busy based on an AS providing the forwarding and initial communication setup request consist of DC media session setup request along with other MMTel media session setup request.


Figure A.1.1.2-1: Call Forwarding on Busy
Editor's note: Message description is FFS.
A.1.2	Communication Waiting (CW)
Figure A.1.2-1 shows an example of network-based communication waiting signalling flow at the terminating side and successful communication establishment. Waiting communication request contains DC media session along with other MMTel media sessions.


Figure A.1.2-1: Network based CW flow: Successful communication establishment.
Editor's note: Message description is FSS.
Figure A.1.2-2 shows an example of terminal-based communication waiting signalling flow at the terminating side and successful communication establishment. Waiting communication request contains DC media session along with other MMTel media sessions.



Figure A.1.2-2 Terminal based CW: Successful communication establishment.
Editor's note: Message description is FSS.
Figure A.1.2-3 shows an example of terminal-based communication waiting signalling flow at the terminating side and CW timer expires at IMS AS. Waiting communication request contains DC media session along with other MMTel media sessions.


Figure A.1.2-3 Terminal based CW: CW timer expires at AS.
Editor's note: Message description is FSS.
Figure A.1.2-4 shows an example of terminal-based communication waiting signalling flow at the terminating side and CW timer expires at UE-B. Waiting communication request contains DC media session along with other MMTel media sessions. 


Figure A.1.2-4 Terminal based CW: CW timer expires at UE-B.
Editor's note: Message description is FSS.



[bookmark: _Toc132020255][bookmark: _Toc136266633][bookmark: _Toc2447]Annex B (normative):
Extensions within the present document
[bookmark: _Toc132020256][bookmark: _Toc136266634][bookmark: _Toc23512]B.1	Feature-capability indicators defined in the present document
This subclause describes the feature-capability indicators definitions, according to RFC 6809 [6], that are applicable for the 3GPP IM CN subsystem.
[bookmark: _Toc16062][bookmark: _Toc136266635]B.1.1	Definition of feature-capability indicator g.3gpp.datachannel
Editor's note: this feature-capability indicator is to be registered with IANA when release 18 is completed.
Feature-capability indicator name: g.3gpp.datachannel
Summary of the feature indicated by this feature-capability indicator:
This feature-capability indicator indicates the support of data channel capability in the network, and can be included in a Feature-Caps header field as specified in RFC 6809 [6] in a 200 (OK) response to the REGISTER request.
Feature-capability indicator specification reference:
3GPP TS 24.186, http://www.3gpp.org/ftp/Specs/archive/24_series/24.186/
Values appropriate for use with this feature-capability indicator: Not applicable
Examples of typical use: Indicating the support of data channel capability in the network.
Security Considerations: Security considerations for this feature-capability indicator are discussed in clause 9 of RFC 6809[6].
[bookmark: _Toc16314]Annex C(normative): 
Applications based on IMS data channel
[bookmark: _Toc23278]C.1 General
[bookmark: _Toc7496]C.2 AR communication
[bookmark: _Toc3849]C.2.1	AR Remote Cooperation
[bookmark: _Toc28998]C.2.1.1	General Description
According to clause 6.39.2 of TS 22.261 [12], the IMS network should support AR media processing. AR Remote Cooperation is a typical AR call service and the detailed user experience of AR Remote Cooperation is described in clause 5.3 of TR 22.873 [13].
It’s assumed that local UE shares the camera to its peer UE for assistance, and remote UE displays the shared camera and provides assistance. A voice call is established between local UE and remote UE, and then AR Remote Assistance application is triggered by local UE.
The overall solution is based on IMS DC architecture specified in Annex AC of TS 23.228 [3] and shown as follows:
· The local UE triggers the media renegotiation for AR Remote Cooperation based on user actions to establish a new video stream to transmit local video content (see A002 in Figure C.2.1.1-1) and an application data channel to transmit AR marks (see A001 in Figure C.2.1.1-1).
· After the DCSF recognizes the AR Remote Cooperation service, it anchors the video stream and application data channel to MF. Then DCSF initiates media renegotiation with remote UE to establish a new video stream to transmit local video content (see B002 in Figure C.2.1.1-1) and an application data channel to transmit AR marks (see B001 in Figure C.2.1.1-1).
· The local UE or remote UE extract the original AR marks input from the user and transmits the marks to the MF through the application data channel.
· The MF tracks the specified object in the video content based on the original AR marks, and sends the updated AR marks to the local UE and remote UE.
· The local UE and remote UE display the updated AR marks on the video stream.
Figure C.2.1.1-1 illustrates the media connection model of the AR Remote Cooperation, and Table C.2.1.1-1 lists the media streams for the AR Remote Cooperation.



[bookmark: _Hlk143781387]Figure C.2.1.1-1: Media Connection model of AR Remote Cooperation 

Table C.2.1.1 -1 Media stream list for the AR Remote Cooperation
	Media ID
(Example)
	Media Resource Type
	Direction
	Description

	A001
	DC
	bi-directional
	Transmit upstream and downstream AR marks between MF and local UE

	A002
	Video
	unidirectional
	Transmit video content from local UE to MF

	B001
	DC
	bi-directional
	Transmit upstream and downstream AR marks between MF and remote UE

	B002
	Video
	unidirectional
	Transmit local UE's video content to remote UE


[bookmark: _Toc15934]C.2.2	Procedures 
[bookmark: _Toc28093]C.2.2.1	Session Setup Procedure 
[bookmark: _Toc1980]C.2.2.1.1	Procedure at the UE
Local UE sends a SIP re-INVITE request to establish a video stream (see B001 in Figure C.2.1.1-1) which is sendonly and an application data channel (see A001 in Figure C.2.1.1-1) as specified in 3GPP TS 24.229 [9] and 3GPP TS 24.173 [10]. The application data channel media description of SDP binding information indicates that the data channel is used for AR Remote Cooperation application.
After application data channel and video stream established, local UE or remote UE extracts the original AR mark input by the user and transmits it to MF through the application data channel.
When receiving the updated AR marks transmitted via application data channel, the UE displays the updated AR marks based on video stream.
[bookmark: _Toc15679]C.2.2.1.2	Procedure at the IMS AS
When receiving the SIP re-INVITE request from Llocal UE, IMS AS sends Nimsas_SessionEventControl_Notify to DCSF a request to notify DCSF of session events related to local UE requesting to setup application data channel.
When receiving Nimsas_MediaControl request containing media reservation instruction with the media service type "AR Remote Cooperation"from DCSF, the IMS AS converts the media instructions to the corresponding media resource operations and sends Nmf_MRM_Create or Nmf_MRM_Update request to create or update media resources on MF, and reserve media processing resources for AR Remote Cooperation.
When receiving Nmf_MRM_Create or Nmf_ MRM_Update response from MF, IMS AS sends Nimsas_MediaControl media reservation response to DCSF, indicating the URL addresses of each stream involved AR Remote Cooperation service control, which is specified in 3GPP TS 29.175 [18].
[bookmark: _Toc23394]C.2.2.1.3 	Procedure at the MRF
When receiving Nmf_MRM_Create or Nmf_MRM_Update request for creating or updating media resources from IMS AS, the MFMRF shall allocate media resources for each media stream and respond to IMS AS. 
When receiving a media instruction from the listening port of the URL address of a specific media stream, the MFMRF initiate AR Remote Cooperation media processing.
When receiving AR marks from local UE or remote UE, the MFMRF tracks the specified object in the video content based on the original AR marks, and sends the updated AR marks to local UE and remote UE via the corresponding application data channels.
NOTE：	Procedure also applies to MF.

[bookmark: _GoBack][bookmark: _Toc10590]C.2.2.2	Session Release Procedure
The procedure of AR Remote Cooperation session release is consistent with the normal application data channel release procedure.

3GPP
[bookmark: _Toc22765][bookmark: _Toc136266636]
Annex <X> (informative):
Change history
[bookmark: historyclause]
	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2023-04
	CT1#141
	C1-232099
	
	
	
	Draft skeleton provided by the rapporteur.
	0.0.0

	2023-04
	CT1#141
	C1-232932
C1-232933
C1-232934
	
	
	
	Implementing the agreed pCR:
C1-232932
C1-232933
C1-232934
	0.1.0

	2023-05
	CT1#142
	C1-234121
C1-234122
C1-234123
C1-234124
	
	
	
	Implementing the agreed pCR:
C1-234121
C1-234122
C1-234123
C1-234124
	0.2.0

	2023-08
	CT1#143
	C1-236169
C1-236178
C1-236184
C1-236188
C1-236189
C1-236191
C1-236544
	
	
	
	Implementing the agreed pCR:
C1-236169
C1-236178
C1-236184
C1-236188
C1-236189
C1-236191
C1-236544
	0.3.0

	2023-10
	CT1#144
	C1-238296
C1-238298
C1-238299
C1-238303
C1-238306
C1-238310
C1-238313
C1-238320
C1-238321
C1-238322
C1-238323
	
	
	
	Implementing the agreed pCR:
C1-238296
C1-238298
C1-238299
C1-238303
C1-238306
C1-238310
C1-238313
C1-238320
C1-238321
C1-238322
C1-238323
	0.4.0




3GPP
image3.emf
UA-A/Remote Network I-CSCF

1.INVITE UA-B

(Contact:"webrtc-datachannel",

SDP Offer (Audio,DC)

S-CSCF IMS AS

UA-C/

Remote Network

3. CFU for B

7.INVITE UA-C

(Contact:"webrtc-datachannel",

SDP Offer (Audio,DC)

9. BDC session (A-C)

5.INVITE UA-C

(Contact:"webrtc-

datachannel",

SDP Offer 

(Audio,DC)

2. IFC for B

4. 181 Call is

 being Forwarded

6. Cx –�User Loc

HSS DCSF MF/MRF

10. Audio/Video + DC Session(A-C)

8. Call Setup with Audio/Video and DC media



UA-B’s Network Functions



UA-A & Its 
Network Functions


I-CSCF
1.INVITE UA-B
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)


S-CSCF


IMS AS


UA-C & Its 
Network Functions


3. CFU service rule for B Not satisfied.
24. BDC session (A-C)
7. Media Instruction Request
2. IFC for B


HSS


DCSF


MF/MRF
25. Audio/Video + DC Session(A-C)
23. Call Setup with Audio/Video and DC media
5. Session Event Notification
4. DC Routing decision and DCSF discovery
6. Creates Local and Remote  DC media information
8. MF /MRF discovery
9. DC Media Resource Management Request
10. MR/MRF reserves DC media resources.
12. Media Instruction Resposne
11.DC Media Resource Management Response
13. Session Event Resposne
14.INVITE UA-B
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)

15. 486 Busy
Here


P-CSCF


UA-B



16. CFB for B

20.INVITE UA-C
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)
19. 181 Call is
 being Forwarded


21. Cx – User Loc
22.INVITE UA-C
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)
17. Session event  notify release DC media resources for UA-B
18. DC media resources released



image4.emf
UA-A & Its 

Network Functions

I-CSCF

1.INVITE UA-B

(Contact:"webrtc-datachannel",

SDP Offer (Audio,DC)

S-CSCF IMS AS

UA-C & Its 

Network Functions

3. CFU 

service rule 

for B Not 

satisfied.

24. BDC session (A-C)

7. Media 

Instruction 

Request

2. IFC for B

HSS DCSF MF/MRF

25. Audio/Video + DC Session(A-C)

23. Call Setup with Audio/Video and DC media

5. Session 

Event 

Notification

4. DC Routing decision and 

DCSF discovery

6. Creates Local and Remote  

DC media information

8. MF /MRF discovery

9. DC Media Resource 

Management Request 

10. MR/MRF reserves 

DC media resources.

12. Media 

Instruction 

Resposne

11.DC Media Resource 

Management Response

13. Session 

Event 

Resposne

14.INVITE UA-B

(Contact:"webrtc-

datachannel",

SDP Offer 

(Audio,DC)

15. 486 Busy

Here

P-CSCF UA-B

16. CFB for B

20.INVITE UA-C

(Contact:"webrtc-

datachannel",

SDP Offer 

(Audio,DC)

19. 181 Call is

 being Forwarded

21. Cx –�User Loc

22.INVITE UA-C

(Contact:"webrtc-datachannel",

SDP Offer (Audio,DC)

17. Session event  notify release 

DC media resources for UA-B

18. DC media resources released



S-CSCF
P-CSCF
UE-B
2. INVITE
1. INVITE
5. INVITE
[CW indication]

AS
3. INVITE
[CW indication]
4. INVITE
[CW indication]
9a. the AS has the possibility to generate a CW announcement
9. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
10. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
6. 180 Ringing
7. 180 Ringing
8. 180 Ringing
2a. The AS determines the "approaching NDUB" condition and inserts a CW indication in the INVITE request
11. 200 OK
12. 200 OK
13. 200 OK
14. 200 OK
15. 200 OK
8c. The AS inserts a Alert-Info header with a CW urn into the 180 Ringing response
6a. Possibility for User B to react: release session, invoke HOLD, ...] not part of CW

DCSF

MF/MRF
2b. Session event  notify to create DC media information and instruct Dc media resources reservation.
2c. DC media resources allocation
13a. Successful Session event notification
8b. Session event notification
8a. AS CW timer starts
13b. Stop AS CW timer



image5.emf
S-CSCF

P-CSCF UE-B

2. INVITE

1. INVITE

5. INVITE

[CW indication]

AS

3. INVITE

[CW indication]

4. INVITE

[CW indication]

9a. the AS has the possibility 

to generate a CW 

announcement

9. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

10. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

6. 180 Ringing

7. 180 Ringing

8. 180 Ringing

2a. The AS determines 

the 

"

approaching NDUB

" 

condition and inserts a 

CW indication in the 

INVITE request

11. 200 OK 12. 200 OK

13. 200 OK

14. 200 OK

15. 200 OK

8c. The AS inserts a Alert-Info 

header with a CW urn into the 

180 Ringing response

6a. Possibility for User B to 

react: release session, 

invoke HOLD, ...]

not part of CW

DCSF MF/MRF

2b. Session event  notify to 

create DC media information 

and instruct Dc media 

resources reservation.

2c. DC media resources allocation

13a. Successful Session event 

notification

8b. Session event notification

8a. AS CW timer starts

13b. Stop AS CW timer 



S-CSCF
P-CSCF
UE-B
2. INVITE
1. INVITE
9. 183 Session 
progress
10. 183 Session 
progress
5. INVITE
19. 200 OK
16. 200 OK
20. 200 OK
6. 183 Session 
progress

AS
3. INVITE
4. INVITE
7. 183 Session 
progress
8. 183 Session 
progress
14a. AS may initiate CW announcement
17. 200 OK
18. 200 OK
14. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
15. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
[11a. Possibility for User B to react: release session, invoke HOLD, ...] not part of CW
11. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
12. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
13. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
1a. Service Control, 
CW subscribed (Network provided) 
--> forwarded to CW AS
13b. AS CW timer starts
18a. AS CW timer stops

DCSF

MF/MRF
2b. Session event  notify to create DC media information and instruct DC media resources allocation.
2c. DC media resources allocation
18b. Successful Session event notification
8a. Session event notification
13a. Session event notification
2a.The AS determines the terminal based CW.



image6.emf
S-CSCF

P-CSCF UE-B

2. INVITE

1. INVITE

9. 183 Session 

progress

10. 183 Session 

progress

5. INVITE

19. 200 OK

16. 200 OK 

20. 200 OK

6. 183 Session 

progress

AS

3. INVITE

4. INVITE

7. 183 Session 

progress

8. 183 Session 

progress

14a. AS may initiate CW 

announcement

17. 200 OK

18. 200 OK

14. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

15. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

[11a. Possibility for User B to 

react: release session, 

invoke HOLD, ...]

not part of CW

11. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

12. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

13. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

1a. Service Control, 

CW subscribed (Network provided) 

--> forwarded to CW AS

13b. AS CW timer starts

18a. AS CW timer stops

DCSF MF/MRF

2b. Session event  notify to 

create DC media information 

and instruct DC media 

resources allocation.

2c. DC media resources allocation

18b. Successful Session event 

notification

8a. Session event notification

13a. Session event notification

2a.The AS determines the 

terminal based CW.



S-CSCF
P-CSCF
UE-B
2. INVITE
1. INVITE
9. 183 Session 
progress
10. 183 Session 
progress
5. INVITE
20. 480 Temporarily
unavailable
6. 183 Session 
progress

AS
3. INVITE
4. INVITE
7. 183 Session 
progress
8. 183 Session 
progress
14. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
15. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
[11a. Possibility for User B to react: release session, invoke HOLD, ...] not part of CW
11. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
12. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
13. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
1a. Service Control, 
CW subscribed (Network provided) 
--> forwarded to CW AS
13b.AS CW timer starts
14b. AS CW timer expires

DCSF

MF/MRF
2b. Session event  notify to create DC media information and instruct DC media resources reservation.
2c. DC media resources allocation
14d. DC media resources released
14c. Session event  notify to release DC media resources for UA-B
14a. AS may initiate CW announcement
19. 480 Temporarily
unavailable
18. CANCEL
16. CANCEL
17. CANCEL
2a.The AS determines the terminal based CW.
8a. Session event notification
13a. Session event notification



image7.emf
S-CSCF

P-CSCF UE-B

2. INVITE

1. INVITE

9. 183 Session 

progress

10. 183 Session 

progress

5. INVITE

20. 480 Temporarily

unavailable

6. 183 Session 

progress

AS

3. INVITE

4. INVITE

7. 183 Session 

progress

8. 183 Session 

progress

14. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

15. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

[11a. Possibility for User B to 

react: release session, 

invoke HOLD, ...]

not part of CW

11. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

12. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

13. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

1a. Service Control, 

CW subscribed (Network provided) 

--> forwarded to CW AS

13b.AS CW timer starts

14b. AS CW timer expires

DCSF MF/MRF

2b. Session event  notify to 

create DC media information 

and instruct DC media 

resources reservation.

2c. DC media resources allocation

14d. DC media resources released

14c. Session event  notify to 

release DC media resources 

for UA-B

14a. AS may initiate CW 

announcement

19. 480 Temporarily

unavailable

18. CANCEL

16. CANCEL

17. CANCEL

2a.The AS determines the 

terminal based CW.

8a. Session event notification

13a. Session event notification



S-CSCF
P-CSCF
UE-B
2. INVITE
1. INVITE
9. 183 Session 
progress
10. 183 Session 
progress
5. INVITE
19.480 
Temporarily
 Unavailable
16. 480 
Temporarily
 Unavailable
20. 480 
Temporarily
 Unavailable
6. 183 Session 
progress

AS
3. INVITE
4. INVITE
7. 183 Session 
progress
8. 183 Session 
progress
17.  480 
Temporarily
 Unavailable
18.  480 
Temporarily
 Unavailable
14. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
15. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
[11a. Possibility for User B to react: release session, invoke HOLD, ...] not part of CW
11. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
12. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
13. 180 Ringing
Alert-Info:
urn:alert:service:
call-waiting
1a. Service Control, 
CW subscribed (Network provided) 
--> forwarded to CW AS
13b. AS CW timer start
18c. AS CW timer stop

DCSF

MF/MRF
2b. Session event  notify to create DC media information and instruct Dc media resources reservation.
2c. DC media resources allocation
18b. DC media resources released
18a. Session event  notify to release DC media resources for UA-B
14a. AS may initiate CW announcement
8a. Session event notification
13a. Session event notification
2a.The AS determines the terminal based CW.
No response from User of UE B.
UE-CW  Timer
expires
UE B.
starts UE-CW  Timer



image8.emf
S-CSCF

P-CSCF UE-B

2. INVITE

1. INVITE

9. 183 Session 

progress

10. 183 Session 

progress

5. INVITE

19.480 

Temporarily

 Unavailable 

16. 480 

Temporarily

 Unavailable 

20. 480 

Temporarily

 Unavailable 

6. 183 Session 

progress

AS

3. INVITE

4. INVITE

7. 183 Session 

progress

8. 183 Session 

progress

17.  480 

Temporarily

 Unavailable 

18.  480 

Temporarily

 Unavailable 

14. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

15. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

[11a. Possibility for User B to 

react: release session, 

invoke HOLD, ...]

not part of CW

11. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

12. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

13. 180 Ringing

Alert-Info:

urn:alert:service:

call-waiting

1a. Service Control, 

CW subscribed (Network provided) 

--> forwarded to CW AS

13b. AS CW timer start

18c. AS CW timer stop

DCSF MF/MRF

2b. Session event  notify to 

create DC media information 

and instruct Dc media 

resources reservation.

2c. DC media resources allocation

18b. DC media resources released

18a. Session event  notify to 

release DC media resources 

for UA-B

14a. AS may initiate CW 

announcement

8a. Session event notification

13a. Session event notification

2a.The AS determines the 

terminal based CW.

No response from 

User of UE B.

UE-CW  Timer

expires

UE B.

starts UE-

CW  Timer


Microsoft_Visio___1.vsdx
Media Context X
Termination 1
Termination 2
A001
Audio
DC
Media
Descriptor3
AR call
media
function
Local MF
DC
Video
Audio
Local UE
Remote UE
Data channel with Local UE
Data Channel with Remote UE
Video stream
Media
Descriptor4
Video
Media
Descriptor
2
A002
B001
B002
Media
Descriptor 1



image9.emf
Media Context X

Termination 1

Termination 2

A001

Audio

DC

Media Descriptor3

AR call 

media 

function

Local MF

DC

Video

Audio

Local UE   Remote UE 

Data channel with Local UE

Data Channel with Remote UE

Video stream

Media Descriptor4

Video

Media Descriptor 2

A002

B001

B002

Media Descriptor 1


image1.png
~

5G




image2.png
=

A GLOBAL INITIATIVE





UA-B’s Network Functions



UA-A/Remote Network


I-CSCF
1.INVITE UA-B
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)


S-CSCF


IMS AS


UA-C/
Remote Network


3. CFU for B
7.INVITE UA-C
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)

9. BDC session (A-C)
5.INVITE UA-C
(Contact:"webrtc-datachannel",
SDP Offer (Audio,DC)
2. IFC for B
4. 181 Call is
 being Forwarded


6. Cx – User Loc


HSS


DCSF


MF/MRF
10. Audio/Video + DC Session(A-C)
8. Call Setup with Audio/Video and DC media



