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[bookmark: foreword][bookmark: _Toc24508][bookmark: _Toc136266610][bookmark: _Toc28254][bookmark: _Toc20559]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: scope][bookmark: introduction][bookmark: _Toc4431][bookmark: _Toc19111][bookmark: _Toc136266611][bookmark: _Toc10095]1	Scope
The present document provides the protocol details for enhancements to IMS multimedia telephony 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 and AR communication which is one of the applications based on IMS data channel capability.
[bookmark: references][bookmark: _Toc27724][bookmark: _Toc136266612][bookmark: _Toc6075][bookmark: _Toc17468]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 TS 29.175: "IP Multimedia Subsystem; IP Multimedia Subsystem (IMS) Application Server (AS) Services; Stage 3".
[19]	3GPP TS 29.176: "IP Multimedia Subsystems (IMS); Media Function (MF) Services; Stage 3".
[20]	3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".
[21]	3GPP TS 32.255: "Telecommunication management; Charging management; 5G data connectivity domain charging; stage 2".
[22]	3GPP TS 24.647: "Advice Of Charge (AOC) using IP Multimedia (IM) Core Network (CN) subsystem".
[23]	3GPP TS 24.239: "Flexible Alerting (FA) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".
[24]	3GPP TR 24.174: "Support of multi-device and multi-identity in the IP Multimedia Subsystem (IMS); Stage3.
[25]	3GPP TS 24.642: " Completion of Communications to Busy Subscriber (CCBS) and Completion of Communications by No Reply (CCNR) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification".

[bookmark: definitions][bookmark: _Toc22023][bookmark: _Toc19749][bookmark: _Toc29851][bookmark: _Toc136266613]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2901][bookmark: _Toc18236][bookmark: _Toc136266614][bookmark: _Toc20389]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.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.228 [3] apply:
Bootstrap data channel
Application data channel

[bookmark: _Toc13791][bookmark: _Toc136266615][bookmark: _Toc9870][bookmark: _Toc413]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
AOC	Advice Of Charge
AS	Application Server
CCBS	Completion of Communications to Busy Subscriber
CCNL	Completion of Communications on Not Logged-in
CCNR	Completion of Communications by No Reply
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
FA	Flexible Alerting
IM	IP Multimedia
IMS	IP Multimedia Core Network Subsystem
MF	Media Function
MiD	Multi-iDentity
MRF	Multimedia Resource Function
MuD	Multi-Device
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: _Toc15270][bookmark: _Toc136266616][bookmark: _Toc21281][bookmark: _Toc30770]4	General
According to 3GPP TS 23.228 [3], IMS multimedia telephony service supporting IMS data channel includes IMS data channel capability negotiation and IMS data channel session establishment. AR communication which is application  based on IMS data channel capability, provisioned to the UE as an IMS data channel application, includes respective application domain specific media capability negotiation and media processing (e,g. AR communication).
[bookmark: _Toc31015][bookmark: _Toc7343][bookmark: _Toc136266617][bookmark: _Toc22435][bookmark: _Toc98530645][bookmark: _Toc27496940][bookmark: _Toc20155373]5	Functional entities
[bookmark: _Toc13354][bookmark: _Toc18550][bookmark: _Toc136266618][bookmark: _Toc30150]5.1	General
This clause specifies the functionalities of the functional entities for IMS data channel.
[bookmark: _Toc136266619][bookmark: _Toc17912][bookmark: _Toc5862][bookmark: _Toc2178]5.2	UE
An UE supporting IMS data channel has the following functionalities:
-	support IMS data channel capability negotiation; and
-	support bootstrap data channel and application data channel establishment and management.
Additionally, the UE supporting the IMS data channel capability and provisioned with AR communication, which is an application having IMS data channel capability, supports the following functionalities:
-	support application's domain specific media capability exchange; and
-	support application's domain specific media processing.
[bookmark: _Toc136266620][bookmark: _Toc10686][bookmark: _Toc11815][bookmark: _Toc28187]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 for the AR communication which is an application having IMS data channel capability.
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:	Above description is also applicable for MF.
[bookmark: _Toc31953][bookmark: _Toc28978][bookmark: _Toc3337][bookmark: _Toc136266621]5.4	IMS AS
The IMS AS interacts with the DCSF and the MF 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: _Toc26817][bookmark: _Toc16182][bookmark: _Toc25723]6	Operational requirements
[bookmark: _Toc4324]6.1	Provision/withdrawal
IMS Multimedia Telephony communication service enhanced to support IMS data channel is provided after prior arrangement with the service provider.
IMS Multimedia Telephony communication service enhanced to support IMS data channel is withdrawn at the user's request or for administrative reasons.
[bookmark: _Toc25933][bookmark: _Toc28802][bookmark: _Toc136266623][bookmark: _Toc17673]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: _Toc485][bookmark: _Toc22507][bookmark: _Toc17775]7.1	IMS Session Control
The IMS multimedia telephony communication enhanced to support data channel applications can support different types of media, including IMS data channel 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.
To identify how the IMS data channel media can be used in an IMS session, the SDP offer / answer negotiation is applied. When an originating SDP offer with a data channel media description in the SDP media, is included in the 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 data channel media.

[bookmark: _Toc2888][bookmark: _Toc136266624][bookmark: _Toc15218][bookmark: _Toc16132]8	IMS data channel applications
[bookmark: _Toc24934][bookmark: _Toc4178][bookmark: _Toc27901]8.1	Procedures at UE
[bookmark: OLE_LINK1]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].
[bookmark: _Toc22842][bookmark: _Toc20517][bookmark: _Toc3690]8.2	Procedures at IMS AS
Editor’s Note:	Role of IMS AS is FFS.
[bookmark: _Toc27593][bookmark: _Toc32660][bookmark: _Toc14677]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: _Toc16965][bookmark: _Toc28599][bookmark: _Toc5986]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: _Toc136266626][bookmark: _Toc26316][bookmark: _Toc17084][bookmark: _Toc24319]9.1	General
This clause provides the following signalling procedures for IMS data channel:
-	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: _Toc4513][bookmark: _Toc136266627][bookmark: _Toc8865][bookmark: _Toc2652][bookmark: _Hlk61529092]9.2	IMS data channel capability negotiation
[bookmark: _Toc587][bookmark: _Toc20181][bookmark: _Toc136266628][bookmark: _Toc18404]9.2.1	IMS data channel capability negotiation during IMS initial registration
[bookmark: _Toc28876][bookmark: _Toc136266629][bookmark: _Toc8781][bookmark: _Toc15814]9.2.1.1	Procedure at the UE
The policy related to the 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 allowed then the UE determines support for IMS data channel according to the configuration.
If the UE is configured with IMS_DC_configuration node specified in 3GPP TS 24.275 [11] and the DC_allowed leaf indicates that IMS data channel is allowed, then a UE supporting IMS data channel on sending an unprotected REGISTER request 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 also be provided by the network to the UE using e.g., UICC configuration. 
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 shall not include data channel capability indication in SIP headers and data channel related media description in SDP offers of SIP messages.
[bookmark: _Toc5439][bookmark: _Toc136266630][bookmark: _Toc19871][bookmark: _Toc31257]9.2.2	IMS data channel capability negotiation during IMS re-registration
[bookmark: _Toc944][bookmark: _Toc11465][bookmark: _Toc136266631][bookmark: _Toc4802]9.2.2.1	Procedure at the UE
If the UE is allowed to use IMS data channel, on reception of Re-REGISTER request, 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].
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] or UICC configuration, as specified in clause 9.2.1.1.
On receiving the 200 (OK) response to the Re-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-registration.
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.

[bookmark: _Toc5233][bookmark: _Toc25069][bookmark: _Toc18879]9.2.3	IMS data channel capability indication during IMS session establishment and modification
[bookmark: _Toc5250][bookmark: _Toc21429][bookmark: _Toc9289]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: _Toc32083][bookmark: _Toc3235][bookmark: _Toc7704]9.3		MMTel session procedures
[bookmark: _Toc15511][bookmark: _Toc8943][bookmark: _Toc22089]9.3.1	General
[bookmark: _Hlk143670958]The support of the IMS data channel is optional.
The session control procedures for IMS multimedia telephony communication service with IMS data channel shall be in accordance with 3GPP TS 24.173 [10] with the additions defined in the present document.
[bookmark: _Toc1222][bookmark: _Toc4580][bookmark: _Toc27890]9.3.2	Originating side
[bookmark: _Toc29648][bookmark: _Toc10973][bookmark: _Toc3426]9.3.2.1	Procedures at the UE
[bookmark: _Toc279][bookmark: _Toc5962][bookmark: _Toc16285]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 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] or UICC configuration, as specified in clause 9.2.1.1. When the UE is configured by network with configuration for IMS data channel capability support, then the UE may setup the IMS data channel.
If the UE is configured with IMS_DC_configuration node specified in 3GPP TS 24.275 [11] and:
a)	DC_allowed leaf indicates that IMS data channel is not allowed, the UE shall not include data channel capability indication and data channel related media description in SDP offer;
b)	DC_allowed leaf indicates that IMS data channel is allowed, and:
1)	if DC_Setup_Option leaf is configured and indicates the IMS data channel is to be setup simultaneously while establishing an MMTel session, the UE shall include the bootstrap data channel related media description in SDP offer within the initial INVITE request as described in clause 9.3.2.1.2; 
2)	if DC_Setup_Option leaf is configured and indicates the IMS data channel is to be setup after an MMTel session is established, the UE shall generate a reINVITE request for the bootstrap data channel setup and include the bootstrap data channel related media description in SDP offer as described in clause 9.3.2.1.3.
[bookmark: _Toc30109][bookmark: _Toc9091][bookmark: _Toc31438]9.3.2.1.2	IMS data channel setup in conjunction with MMTel session setup
[bookmark: _Hlk141261619]If the UE wants to initiate an MMTel session and determines to establish a bootstrap data channel simultaneously by configuration as described in clause 9.3.2.1.1, 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: _Toc32014][bookmark: _Toc11220][bookmark: _Toc10582][bookmark: _Hlk141261647]9.3.2.1.3	IMS data channel setup in conjunction with MMTel session modification
If a UE determines to establish a bootstrap data channel within an existing MMTel session by configuration as described in clause 9.3.2.1.1, 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 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 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].
[bookmark: _Toc2484][bookmark: _Toc26500][bookmark: _Toc31712]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.
The UE shall not close the bootstrap data channel during MMTel session modification procedure.
[bookmark: _Toc32558][bookmark: _Toc13161][bookmark: _Toc9340]9.3.2.1.5	Closing IMS data channel in conjunction with MMTel session release
The  bootstrap and application data channel shall be closed along with the call release, and the UE triggered IMS call release procedure shall apply the procedures described in 3GPP TS 24.229 [9] subclause 5.1.5.

[bookmark: _Toc2993][bookmark: _Toc22150][bookmark: _Toc5036]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 or re-INVITE message, e.g. m=application line with "webrtc-datachannel", and send the INVITE or re-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],  the IMS AS shall send the INVITE or re-INVITE request with audio, video and modified data channel SDP offer to the S-CSCF.
Upon receipt the 183 or 200 OK response on the INVITE or re-INVITE message including the SDP answer which includes the data channel media description, the IMS AS will notify to DCSF. The IMS AS shall include the SDP answer for data channel to the originating UE in the 183 or 200 OK response and send 183 or 200 OK response to 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: _Toc19777][bookmark: _Toc12609][bookmark: _Toc7930][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:
a)	create one bootstrap data channel media termination to be terminated locally; or
b)	create 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. 

[bookmark: _Toc2424][bookmark: _Toc16064][bookmark: _Toc17260]9.3.3	Terminating side
[bookmark: _Toc28553][bookmark: _Toc25368][bookmark: _Toc11389]9.3.3.1	Procedures at the UE
[bookmark: _Toc21731][bookmark: _Toc2491][bookmark: _Toc1487]9.3.3.1.1	General 
The terminating UE can also setup or terminate data channels during the session modification.
[bookmark: _Toc16079][bookmark: _Toc26397][bookmark: _Toc8876]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].
[bookmark: _Toc24650][bookmark: _Toc14024][bookmark: _Toc3785]9.3.3.1.3	IMS data channel setup in conjunction with MMTel session modification
When the terminating UE determines that the UE and the network supports the data channel and it is configured to setup data channel during session modification, 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. 
[bookmark: _Toc19752][bookmark: _Toc4787][bookmark: _Toc32450]9.3.3.1.4	Closing IMS data channel in conjunction with MMTel session modification
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.
[bookmark: _Toc8591][bookmark: _Toc22306][bookmark: _Toc16528]9.3.3.1.5	Closing IMS data channel in conjunction with MMTel session release
The IMS data channel shall be released or terminated along with the session release. If the terminating UE wants to release the call, the procedure in clause 9.3.2.1.5 applies.

[bookmark: _Toc29175]9.3.3.2	Procedures at the serving IMS AS for the terminating UE
[bookmark: _Toc22066][bookmark: _Toc11965][bookmark: _Toc31750]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:
1)	will trigger the DC media resources reservation according to 3GPP TS 23.228 [3] and shall send the INVITE or re-INVITE message via the S-CSCF towards the terminating registered UE of the served user, which support the IMS data channel capabilities; or
2)	shall not trigger the DC media resource reservation and may delete the received data channel media information from the SIP INVITE or re-INVITE message, e.g., "m=application" line with webrtc-datachannel, based on operator policy and shall send the SIP INVITE or re-INVITE message to the S-CSCF towards the terminating registered UE of the served user;
· for which the IMS AS determines that the terminating registered UE does not support IMS data channel capabilities; or
· which is not authorized to use IMS data channel.
Upon receipt the 183 or 200 OK response on the INVITE or re-INVITE message including the SDP answer which includes the data channel media description, the IMS AS will notify to DCSF. The IMS AS shall include the SDP answer for data channel to originating network and send the 183 or 200 OK response to S-CSCF.
[bookmark: _Toc13591][bookmark: _Toc20283][bookmark: _Toc15091]9.3.3.2.2	IMS data channel session modification
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 via the S-CSCF towards the terminating UE.
Upon receipt the 183 or 200 OK response on re-INVITE message including the SDP answer which includes the data channel media description, the IMS AS will notify to the DCSF. The IMS AS shall include the SDP answer for data channel to the originating network and send the 183 or 200 OK response to the S-CSCF.
[bookmark: _Toc14861][bookmark: _Toc8223][bookmark: _Toc156]9.3.3.3	Procedures at the MRF/MF
The procedure defined in clause 9.3.2.3 applies.
[bookmark: _Toc20370]9.4	Abnormal Cases
[bookmark: _Toc17207]9.4.1	General
Abnormal cases on IMS data channel include the following: 
-	The IMS AS has sent a data channel resource reservation/update request to the MRF, but the MRF response times out.
-	The IMS AS has sent a data channel resource reservation/update request to the MRF, but the MRF returns an error response message due to no sufficient data channel resource.
The failures during IMS data channel establishment and maintenance shall not impact any other ongoing media which are associated with the same IMS session (e.g. audio, video, etc.). 

[bookmark: _Toc17816]9.4.2	Expiration on MRF response
[bookmark: _Toc30904]9.4.2.1	IMS AS
If the SIP transaction timer expires when the IMS AS sends INVITE request to MRF for resource reservation or modification for IMS data channel, the following applies:
-	the IMS AS shall continue the ongoing session procedure;
-	the IMS AS shall remove the data channel SDP media description from the SDP offer for the INVITE request or set the port number of the “m=” lines for data channel as zero in the SDP answer of the response to the INVITE request. 
The IMS AS will send the DCSF session event failure notification message.

[bookmark: _Toc31229]9.4.3	Insufficient data channel resource
[bookmark: _Toc2544]9.4.3.1	IMS AS
When the IMS AS sends INVITE request to the MRF for resource reservation or modification for IMS data channel, if the failure response is received from the MRF as specified in TS 24.229 [9], the following applies:
-	the IMS AS shall continue the ongoing session procedure;
-	the IMS AS shall remove the data channel SDP media description from the SDP offer for the INVITE request or set the port number of the “m=” lines for data channel as zero in the SDP answer of the response to the INVITE request. 
The IMS AS will send the DCSF session event failure notification message.

[bookmark: _Toc31753][bookmark: _Toc12325][bookmark: _Toc13254]10	Interaction with supplementary services
[bookmark: _Toc10855][bookmark: _Toc2935][bookmark: _Toc19252]10.1	Originating Identification Presentation (OIP)
No interaction with IMS data channel.
[bookmark: _Toc7479][bookmark: _Toc1757][bookmark: _Toc9864]10.2	Terminating Identification Presentation (TIP)
No interaction with IMS data channel.
[bookmark: _Toc7436][bookmark: _Toc7371][bookmark: _Toc7694]10.3	Originating Identification Restriction (OIR)
No interaction with IMS data channel.
[bookmark: _Toc23975][bookmark: _Toc26882][bookmark: _Toc6654]10.4	Terminating Identification Restriction (TIR)
No interaction with IMS data channel.
[bookmark: _Toc4228][bookmark: _Toc13943][bookmark: _Toc25253]10.5	Message Waiting Indication (MWI)
No interaction with IMS data channel.
[bookmark: _Toc2896][bookmark: _Toc26462][bookmark: _Toc4880]10.6	Conferencing (CONF)
[bookmark: _Toc94278297][bookmark: _Toc517189840][bookmark: _Toc8535][bookmark: _Toc7900][bookmark: _Toc10658]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.
[bookmark: _Toc16978]10.6.2	Procedure at IMS AS serving the User
On reception of the SIP INVITE request in conjunction with IMS data channel setup as per clause 9.3.2.1.2 and request URI set to the conference factory URI in accordance with clause 5.3.1.3 3GPP TS 24.147 [15], the IMS AS serving the user (conference creator):
· will send session establishment event notification request to the DCSF as per 3GPP TR 29.175 [18], based on the user (conference creator) service subscription data and proceed with DC media resource reservation in accordance with clause 9.3.2.1.2; and
· shall not send the remote bootstrap data channel setup media information (e.g., data channels with stream ID 100 or 110) in SDP offer of SIP INVITE request towards the conference focus, based on the operator policy, on reception session establishment event notification response from the DCSF.
NOTE:	Local bootstrap data channel (e.g., data channels with stream ID 0 or 10) setup between the user (conference creator) and the DCSF serving the user (conference creator) will be as per clause 9.3.2.1.2. and as per 3GPP TS 23.228 [3].

[bookmark: _Toc19004][bookmark: _Toc12029][bookmark: _Toc26955]10.7	Communication Diversion (CDIV)
[bookmark: _Toc21651][bookmark: _Toc12993][bookmark: _Toc6313]10.7.1	Communication Forwarding Unconditional (CFU)
[bookmark: _Toc12185][bookmark: _Toc5293][bookmark: _Toc1000]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.
[bookmark: _Toc3529][bookmark: _Toc11377][bookmark: _Toc27486]10.7.2	Communication Forwarding on Busy user (CFB)
[bookmark: _Toc15513][bookmark: _Toc9813][bookmark: _Toc262]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.
[bookmark: _Toc9911][bookmark: _Toc28567][bookmark: _Toc17687]10.7.3	Communication Deflection (CD)
[bookmark: _Toc2548][bookmark: _Toc31443][bookmark: _Toc30155]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].
On reception of 302(Moved Temporarily) SIP response at IMS AS, the IMS AS:
-	shall trigger the close ofthe established data channel media on early dialog of the MMTel session between the originating and the diverting user’s network by interacting with the DCSF and the MRF of the user-B  as per procedures defined in clause 4.5.2.6.3 3GPP TS 24.604 [16] and in clause 9.3; and
-	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 negotiation shall be performed between the originating user and the diverted-to user together with audio, video media negotiation as per procedures defined in clause 9.3.
[bookmark: _Toc1285][bookmark: _Toc2225][bookmark: _Toc26523]10.7.4	Communication Forwarding on No Reply (CFNR)
[bookmark: _Toc27553][bookmark: _Toc5705][bookmark: _Toc32750]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 IMS AS:
· shall trigger the close of the established data channel media on early dialog of the MMTel session between the originating and the diverting user’s network by interacting with the DCSF and the MRF of the user-B as per procedures defined in clause 4.5.2.6.3 3GPP TS 24.604 [16] and in clause 9.3; and:
· 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 negotiation 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.
[bookmark: _Toc1684][bookmark: _Toc11046][bookmark: _Toc25489]10.7.5	Communication Forwarding on Not Reachable (CFNRc)
[bookmark: _Toc23640][bookmark: _Toc26288][bookmark: _Toc7915]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.
[bookmark: _Toc32470][bookmark: _Toc23587][bookmark: _Toc13773]10.7.6	Communication Forwarding on Not Logged-in (CFNL)
[bookmark: _Toc16129][bookmark: _Toc27298][bookmark: _Toc24269]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
[bookmark: _Toc12662][bookmark: _Toc32716][bookmark: _Toc23580]10.8	Communication Waiting (CW)
[bookmark: _Toc5736][bookmark: _Toc29181][bookmark: _Toc2430]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.
[bookmark: _Toc15625][bookmark: _Toc23112][bookmark: _Toc28131]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: _Toc19652]10.9 Advice Of Charge (AOC)
The Advice Of Charge (AOC) service specified in 3GPP TS 24.647 [22] shall allow the served user to be informed of IP Multimedia session related charging information even if the session is accompanying with data channel media.
According to 3GPP TS 32.260 [20] and 3GPP TS 32.255 [21], duration-based charging and volume-based charging are used for IMS data channel, which does not introduce specific requirements on charging information element specified in Annex C of 3GPP TS 24.647 [22]. So, AOC service has no interaction with IMS data channel.
[bookmark: _Toc22226]10.10	Flexible Alerting (FA)
[bookmark: _Toc10565]10.10.1	Actions at the AS serving the pilot identity
The flexible alerting telecommunication service with IMS data channel, procedures for the IMS AS serving user B identified by the FA pilot identity, shall be in accordance with 3GPP TS 24.239 [23] with the additions defined in the present document.
Upon reception of an incoming SIP INVITE request with DC media destined to the FA pilot identity of the user B, served by the IMS AS, the IMS AS:
· shall not trigger the IMS data channel resource reservation; and
· shall execute the FA procedures and route the incoming SIP INVITE request with DC media along with other MMTel media towards the FA group member identities, by sending the SIP INVITE request to S-CSCF in accordance with clause 4.5.5.2 3GPP TS 24.239 [23].
NOTE:	The data channel media negotiation will be performed between the originating user and the FA group member together with audio, video media negotiation as per procedures defined in clause 9.3.
[bookmark: _Toc29193]10.11	Multi-Device (MuD)
[bookmark: _Toc24982]10.11.1	Actions at the AS
The multi-device service with IMS data channel, procedures for the IMS AS serving the user B having federated UEs, shall be in accordance with 3GPP TS 24.174 [24] with the additions defined in the present document.
On reception of incoming SIP INVITE request with data channel media, the IMS AS of user B, shall execute multi-device service procedure, which branch the call into several call legs to alert the federated UEs of the user B. The IMS AS:
1) will trigger the DC media resources reservation according to 3GPP TS 23.228 [3] and shall send the SIP INVITE message to the S-CSCF towards the federated UE of the user B, which supports the IMS data channel capabilities; or
2) shall not trigger the DC media resource reservation and may delete the received data channel media information from the SIP INVITE message, e.g., "m=application" line with webrtc-datachannel, based on operator policy and shall send the SIP INVITE message to the S-CSCF towards the federated UE of the user B, which does not support the IMS data channel capabilities.
Editor's Note:	The scenarios of call pull, call push, and synchronization of call logs are FFS.
[bookmark: _Toc22225]10.12	Multi-iDentity (MiD)
No interaction with IMS data channel.
[bookmark: _Toc1831]10.13	Completion of Communications to Busy Subscriber (CCBS), Completion of Communications by No Reply (CCNR) and Completion of Communications on Not Logged-in (CCNL)
[bookmark: _Toc29443]10.13.1 General
The CCBS, CCNR and CCNL services enable a user, encountering a destination that is busy, does not answer or is not logged-in, to have the communication completed at a later point in time without the user having to manually initiate a new communication attempt, which is defined in 3GPP TS 24.642 [25].
[bookmark: _Toc29194]10.13.2 Action at the UE
When the UE initiates the initial IMS session before the CC services activation, the IMS data channel media description can be included in the INVITE along with other MMTel medias. The procedure defined in clause 9.3.2.1.2 applies.
On reception of the 486 Busy in case of CCBS or the 480 Temporarily in case of CCNL or on sending the 487 Request in case of CCNR, the UE shall terminate the existing call session including data channel media.
When the CC call is initiated, the IMS data channel media description can be included in initial INVITE message along with other MMTel medias.
[bookmark: _Toc16790]10.13.3 Action at the IMS AS
Editor’s note: The action at IMS AS is FFS.

[bookmark: _Toc20131309][bookmark: _Toc27486659][bookmark: _Toc123566689][bookmark: _Toc504][bookmark: _Toc136266632]Annex A (informative):
Signalling flows
Editor's note: This annex will provide the signalling flows related to clause 9.
[bookmark: _Toc28607][bookmark: _Toc3764][bookmark: _Toc27002]A.1 Interaction with supplementary services
Below sections depict signalling flow diagram for IMS data channel service interaction with existing MMTel supplementary services.
[bookmark: _Toc9243][bookmark: _Toc18123][bookmark: _Toc10056]A.1.1	Communication Diversion
[bookmark: _Toc672][bookmark: _Toc4488][bookmark: _Toc13629]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
The description of the steps mentioned in the figure A.1.1.1-1 is in accordance with the 3GPP TS 24.604 [16] with the additions defined in the present document:
1.	in step 1), user A(UA-A) sends Initial INVITE request towards the user B(UA-B), which contains:
· 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;
· optionally the 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
· the 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].
2.	in step 3), the IMS AS serving the user B(UA-B) receives SIP INVITE request with DC media. CFU service condition is satisfied based on the diverting user B(UA-B) subscription data. Depending on the diverting user B (UA-B) IMS data channel subscription, the IMS AS of the diverting user does not send session event notification to the DCSF for data channel setup. Procedures for CFU are executed;
3.	in step 5) the IMS AS sends SIP INVITE request with data channel media towards the diverted-to-user C(UA-C);
4.	in step 7) the communication is routed towards the diverted-to-user C(UA-C) along with data channel media;
5.	in step 9) bootstrap data channel is established for the originating user A(UA-A)/network and the diverted-to-user C(UA-C)/network; and
6.	 in step 10) application data channel is established along with other MMTel media.
[bookmark: _Toc7440][bookmark: _Toc1682][bookmark: _Toc6596]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
The description of the steps mentioned in the figure A.1.1.2-1 is in accordance with the 3GPP TS 24.604 [16] with the additions defined in the present document:
1.	in step 1) user A(UA-A) sends Initial INVITE request towards the user B(UA-B) in accordance with clause A.1.1.1 step 1);
2.	in step 3) to step 12) the IMS AS serving the user B(UA-B) receives SIP INVITE request with DC media. Depending on the user B(UA-B) IMS data channel subscription, the IMS AS of the user B(UA-B) triggers the reservation of resources for data channel setup in accordance with clause 9.3.3.2.1 and clause AC.7.1 3GPP TS 23.228 [3];
3.	in step 13) the initial INVITE request is sent to the user B(UA-B) along with data channel media due to normal communication procedures;
4.	in step 15) to step 17) on reception of the 486 (Busy Here) response for the initial INVITE request, in the IMS AS, CFB service condition is satisfied based on the diverting user B(UA-B) subscription data. Procedures for CFB are executed. The IMS AS notifies session reject event to the DCSF and as per media instruction request from the DCSF, the IMS AS sends media resource management request to the MRF to release the allocated data channel media resources for this SIP Session. The IMS AS notifies the DCSF about the DC media release as part of the media instruction response;
5.	in step 19) the IMS AS sends SIP INVITE request with data channel media towards the diverted-to-user C(UA-C);
6.	in step 21) the communication is routed towards the diverted-to-user C(UA-C) along with data channel media;
7.	in step 23) bootstrap data channel is established between the originating user A(UA-A)/network and the diverted-to-user C(UA-C)/network; and
8.	in step 24) application data channel is established along with other MMTel media.
[bookmark: _Toc5700][bookmark: _Toc13643][bookmark: _Toc22073]A.1.2	Communication Waiting (CW)
[bookmark: _Toc502245162][bookmark: _Toc36035491][bookmark: _Toc3855]A.1.2.1	Network based CW flows
Figure A.1.2.1-1 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.1.2.1-1: Network based CW flow: Successful communication establishment.
The description of the steps mentioned in the figure A.1.2.1-1 is in accordance with the 3GPP TS 24.615 [17] with the additions defined in the present document:
1. in step 1) initial INVITE request with data channel media is received for the user B(UA-B) in accordance with clause A.1.1.1 step 1);
2. in step 2) the IMS AS serving the user B(UA-B) receives SIP INVITE request with data channel media;
3. in step 2a) to step 2c) the IMS AS of user B(UA-B) executes network-based CW procedures. Depending on the user B(UA-B) IMS data channel subscription, the IMS AS of the user B(UA-B) triggers the reservation of resources for data channel setup for waiting communication in accordance with clause 9.3.3.2.1 and clause AC.7.1 3GPP TS 23.228 [3];
4.	in step 3) the IMS AS of the user B(UA-B) sends SIP INVITE request with data channel media and call waiting indication for waiting communication, towards the user B(UA-B);
5.	in step 13) the IMS AS of the user B(UA-B) receives 200OK response with data channel media from user B(UA-B) for the waiting communication; and
6.	in step 13a) the IMS AS of the user B(UA-B) sends successful session establishment event notification for waiting communication to the DCSF serving the user B(UA-B).

[bookmark: _Toc21564]A.1.2.2	Terminal based CW flows
[bookmark: _Toc16501]A.1.2.2.1	Successful communication establishment
Figure A.1.2.2.1-1 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.1.2.2.1-1 Terminal based CW: Successful communication establishment.
The description of the steps mentioned in the figure A.1.2.2.1-1 is in accordance with the 3GPP TS 24.615 [17] with the additions defined in the present document:
1. in step 1) initial INVITE request with data channel media is received for the user B(UA-B) in accordance with clause A.1.1.1 step 1);
2. in step 2) the IMS AS serving the user B(UA-B) receives SIP INVITE request with data channel media;
3. in step 2a) to step 2c) the IMS AS of user B(UA-B) determines and executes terminal-based CW procedures. Depending on the user B IMS data channel subscription, the IMS AS of the user B(UA-B) triggers the reservation of resources for data channel setup for waiting communication in accordance with clause 9.3.3.2.1 and clause AC.7.1 3GPP TS 23.228 [3];
4. in step 3) the IMS AS of the user B(UA-B) sends SIP INVITE request with data channel media for waiting communication, towards the user B(UA-B);
5. in step 8a), step 13a) on reception of 18x responses with call waiting indication from user B(UA-B) for waiting communication, the IMS AS of the user B(UA-B) sends session progress event notification to the DCSF serving the user B(UA-B);
6. in step 18) the IMS AS of the user B(UA-B) receives 200OK response with data channel media from user B(UA-B) for the waiting communication; and
7.	in step 18b) the IMS AS of the user B(UA-B) sends successful session establishment event notification for waiting communication, to the DCSF serving the user B(UA-B).

[bookmark: _Toc10554]A.1.2.2.2	AS CW Timer expires
Figure A.1.2.2.2-1 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.1.2.2.2-1 Terminal based CW: CW timer expires at AS.
The description of the steps mentioned in the figure A.1.2.2.1-1 is in accordance with the 3GPP TS 24.615 [17] with the additions defined in the present document:
1. in step 1) initial INVITE request with data channel media is received for the user B(UA-B) in accordance with clause A.1.1.1 step 1);
2. in step 2) the IMS AS serving the user B(UA-B) receives SIP INVITE request with data channel media;
3. in step 2a) to step 2c) the IMS AS of user B(UA-B) determines and executes terminal-based CW procedures. Depending on the user B(UA-B) IMS data channel subscription, the IMS AS of the user B(UA-B) triggers the reservation of resources for data channel setup for waiting communication in accordance with clause 9.3.3.2.1 and clause AC.7.1 3GPP TS 23.228 [3];
4. in step 3) the IMS AS of the user B(UA-B) sends SIP INVITE request with data channel media for waiting communication, towards the user B(UA-B);
5. in step 8a), 13a) on reception of 18x responses with call waiting indication from user B(UA-B) for waiting communication, the IMS AS of the user B(UA-B) sends session progress event notification to the DCSF serving the user B(UA-B); and
6.	in step 14c) to step 14d) upon CW timer expiry for waiting communication, the IMS AS of the user B(UA-B) notifies session failure event to the DCSF of the user B(UA-B) and as per media instruction request from the DCSF, the IMS AS sends media resource management request to the MRF to release the allocated data channel media resources for this waiting communication SIP session. The IMS AS notifies the DCSF about the DC media release as part of the media instruction response.

[bookmark: _Toc1168]A.1.2.2.3	UE CW timer expires
Figure A.1.2.2.3-1 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.1.2.2.3-1 Terminal based CW: CW timer expires at UE-B.
The description of the steps mentioned in the figure A.1.2.2.3-1 is in accordance with the 3GPP TS 24.615 [17] with the additions defined in the present document:
1. in step 1) initial INVITE request with data channel media is received for the user B(UA-B) in accordance with clause A.1.1.1 step 1);
2. in step 2) the IMS AS serving the user B(UA-B) receives SIP INVITE request with data channel media;
3. in step 2a) to step 2c) the IMS AS of user B(UA-B) determines and executes terminal-based CW procedures. Depending on the user B(UA-B) IMS data channel subscription, the IMS AS of the user B(UA-B) triggers the reservation of resources for data channel setup for waiting communication in accordance with clause 9.3.3.2.1 and clause AC.7.1 3GPP TS 23.228 [3];
4. in step 8a, step 13a) on reception of 18x responses with call waiting indication from user B(UA-B) for waiting communication, the IMS AS of the user B(UA-B) sends session progress event notification to the DCSF serving the user B(UA-B); and
5.	in step 18a) to step 18b) upon reception of 480 (Temporarily Unavailable) SIP response for waiting communication, the IMS AS of the user B(UA-B) notifies session failure event to the DCSF of the user B(UA-B) and as per media instruction request from the DCSF, the IMS AS sends media resource management request to the MRF to release the allocated data channel media resources for this waiting communication SIP session. The IMS AS notifies the DCSF about the DC media release as part of the media instruction response.



[bookmark: _Toc132020255][bookmark: _Toc136266633][bookmark: _Toc12068]Annex B (normative):
Extensions within the present document
[bookmark: _Toc132020256][bookmark: _Toc136266634][bookmark: _Toc3404][bookmark: _Toc20073][bookmark: _Toc6098]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: _Toc136266635][bookmark: _Toc7920][bookmark: _Toc31660][bookmark: _Toc3287]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: _Toc29894]Annex C(normative): 
Applications based on IMS data channel
[bookmark: _Toc4318][bookmark: _Toc3816][bookmark: _Toc11138]C.1 General
[bookmark: _Toc4552][bookmark: _Toc9267][bookmark: _Toc29480]C.2 AR communication
[bookmark: _Toc21964][bookmark: _Toc10399][bookmark: _Toc29268]C.2.1	AR Remote Cooperation
[bookmark: _Toc17960][bookmark: _Toc25953][bookmark: _Toc18788]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 3GPP 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 MRF. 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 MRF through the application data channel.
· The MRF 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 MRF and local UE

	A002
	Video
	unidirectional
	Transmit video content from local UE to MRF

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

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


[bookmark: _Toc13279][bookmark: _Toc8636][bookmark: _Toc17933]C.2.2	Procedures 
[bookmark: _Toc207][bookmark: _Toc13979][bookmark: _Toc18779]C.2.2.1	Session Setup Procedure 
[bookmark: _Toc5482][bookmark: _Toc23570][bookmark: _Toc15068]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  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 MRF 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: _Toc17261][bookmark: _Toc27746][bookmark: _Toc29846]C.2.2.1.2	Procedure at the IMS AS
When receiving the SIP re-INVITE request from local UE, IMS AS sends  a request to notify DCSF of session events related to local UE requesting to setup application data channel.
When receiving media reservation instruction from DCSF, the IMS AS converts the media instructions to the corresponding media resource operations and sends request to create or update media resources on MRF, and reserve media processing resources for AR Remote Cooperation.
When receiving  response from MRF, IMS AS sends  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: _Toc16511][bookmark: _Toc4078][bookmark: _Toc6784]C.2.2.1.3 	Procedure at the MRF
When receiving request for creating or updating media resources from IMS AS, the MRF 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 MRF initiate AR Remote Cooperation media processing.
When receiving AR marks from local UE or remote UE, the MRF 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: _Toc5049][bookmark: _Toc30232][bookmark: _Toc17727]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.
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