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[bookmark: foreword][bookmark: _Toc136266610]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]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 AR communication based on stage 1 requirements in 3GPP TS 22.261 [2] and stage 2 requirements in TS 23.228 [3].
The present document is applicable to User Equipment (UE), Application Servers and IP Multimedia (IM) Core Network (CN) subsystem which are intended to support IMS data channel services and AR communication.
[bookmark: references][bookmark: _Toc136266612]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".


[bookmark: definitions][bookmark: _Toc136266613]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc136266614]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]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
CN	Core Network
DC	Data Channel
IM	IP Multimedia
IMS	IP Multimedia Core Network Subsystem
MF	Media Function
OIP	Originating Identification Presentation
OIR	Originating Identification Restriction
TIP	Terminating Identification Presentation
TIR	Terminating Identification Restriction
UE	User Equipment

[bookmark: clause4][bookmark: _Toc136266616]4	General
According to 3GPP TS 23.228 [3], IMS Multimedia Telephony Service with IMS Data Channel includes IMS Data Channel capability exchange and establishment. Additional Applications based on DC capabilities, provisioned to the UE as an IMS data channel application, further includes their media capability negotiation and process (e,g. AR communication).
[bookmark: _Toc20155373][bookmark: _Toc27496940][bookmark: _Toc98530645][bookmark: _Toc136266617]5	Functional entities
[bookmark: _Toc136266618]5.1	General
This clause specifies the functionalities of the functional entities for IMS Data Channel.
[bookmark: _Toc136266619]5.2	UE
An MMTEL UE supporting IMS Data Channel has the following functionalities:
-	support IMS Data Channel capability negotiation exchange; and
-	support bootstrap Data Channel and application Data Channel establishment.
Additionally, an MMTEL UE supporting IMS Data Channel and AR communication supports the following functionalities:
-	support AR media capability negotiation; and
-	support AR media process.
[bookmark: _Toc136266620]5.3	Data Channel Media Function (DCMF) / MRF
Editor’s note: The name of DCMF is under discussion in 3GPP SA2, DCMF is used as preliminary version and it will be updated based on 3GPP TS 23.228 [3] final conclusion.
The DCMF or MRF provides the data channel media resource management and data channel media traffic forwarding.
The MRF having the AR capability supports AR media processing.
For functionalities of the DCMF/MRF refer to 3GPP TS 23.228 [3] clause AC.2.2.3 and AC.9.2.
[bookmark: _Toc136266621]5.4	IMS AS
The IMS AS supports interacting with DCSF and DCMF/MRF.
For functionalities of the IMS AS refer to 3GPP TS 23.228 [3] clause AC.2.2.4.

[bookmark: _Toc136266622]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]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.
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 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 IMS Data Channel media can be used in an IMS session, the SDP O/A negotiation is applied. When an originating SDP offer with data channel component in the SDP media description is included in an IMS session to a target without data channel capability, to reject the offered data channel media stream, the target shall set the port number in the data channel media stream of the SDP answer to zero, as specified in section 6 of RFC 3264 [7]. In this case the IMS session does not support IMS Data Channel media.

[bookmark: _Toc136266624]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. 

[bookmark: _Toc136266625]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]9.1	General
This clause provides signalling procedures for IMS Data Channel as following:
-	IMS Data Channel capability negotiation 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: _Hlk61529092]9.2	IMS Data Channel Capability Negotiation
[bookmark: _Toc136266628]9.2.1	IMS Data Channel Capability negotiation during IMS Initial Registration
[bookmark: _Toc136266629]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].
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"and if the UE supports data channel capability, the UE shall determine that the network supports the data channel capability as specified in 3GPP TS 26.114 [4].
NOTE:	If the home network doesn't support the data channel capability, the UE will not include data channel related media description in SDP offers.
If the network doesn't support the data channel capability, the UE will not include data channel related media description in SDP offers.
[bookmark: _Toc136266630]9.2.2	IMS Data Channel Capability negotiation during IMS Re-Registration
[bookmark: _Toc136266631]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 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].
Editor’s note: What the impacts on the ongoing data channels if the capability is removed at reregistration is FFS.
9.2.3	IMS Data Channel Capability indication during IMS session establishment and modification
9.2.3.1	Procedure at the UE
Upon generating an initial INVITE request or a reINVITE request, the UE supporting data channel capability shall include the media feature tag defined in RFC 5688 [5] for supported streaming media type in 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].
9.3		MMTel Session Procedures
9.3.1	General
[bookmark: _Hlk143670958]The support of IMS data channel is optional.
The session control procedures for IMS Multimedia Telephony Service with IMS Data Channel shall be in accordance with 3GPP TS 24.173 [10] with the additions defined in the present document.
9.3.2	Originating side
9.3.2.1	Procedures at the UE
9.3.2.1.1	General 
The UE shall only initiate an MMTel session with IMS data channel if the UE has determined that the network supports the IMS data channel capability.
The policy related to setting up 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 setup, then the UE will setup the IMS Data Channel 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.

9.3.2.1.2	IMS data channel setup in conjunction with MMTel session setup 
If a UE wants to initiate an MMTel session with IMS Data, 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 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: _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].
9.3.2.2	Procedure at the IMS AS
Based on served user service specific data which is enhanced with data channel specific service details, if served user is not authorized to use IMS data channel, 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 to S-CSCF.
Based on served user service specific data which is enhanced with data channel specific service details, if served user is authorized to use IMS data channel and the required data channel media resources is reserved, upon the response on bootstrap DC establishment information, IMS AS shall send the INVITE message with audio, video and modified DC SDP offer to S-CSCF.

[bookmark: _Hlk143791696]9.3.2.3	Procedure at the MRF
MRF shall allocate bootstrap data channel media resources based on the request from IMS AS, either:
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 IMS AS with the allocated data channel media resources information.
NOTE: This is also applicable for the procedure at the MF.

10	Interaction with supplementary services
10.1	Originating Identification Presentation (OIP)
No interaction with IMS data channel.
[bookmark: _Hlk143794821]Editor’s note:	It is subject to be changed.
10.2	Terminating Identification Presentation (TIP)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.
10.3	Originating Identification Restriction (OIR)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.
10.4	Terminating Identification Restriction (TIR)
No interaction with IMS data channel.
Editor’s note:	It is subject to be changed.

[bookmark: _Toc20131309][bookmark: _Toc27486659][bookmark: _Toc123566689][bookmark: _Toc136266632]Annex A (informative):
Signalling flows
Editor's note: This annex will provide the signalling flows related to clause 9.


[bookmark: _Toc132020255][bookmark: _Toc136266633]Annex B (normative):
Extensions within the present document
[bookmark: _Toc132020256][bookmark: _Toc136266634]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]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].
Annex C(normative): 
Applications based on IMS data channel
C.1 General
C.2 AR communication
C.2.1	AR Remote Cooperation
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


C.2.2	Procedures 
C.2.2.1	Session Setup Procedure 
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). The application data channel media description of SDP indicates that the data channel is used for AR Remote Cooperation.
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.
C.2.2.1.2	Procedure at the IMS AS
When receiving the SIP re-INVITE request from Local UE, IMS AS sends Nimsas_SessionEventControl_Notify to DCSF.
When receiving Nimsas_MediaControl request containing media instruction with the media service type "AR Remote Cooperation", 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 response to DCSF, indicating the URL addresses of each stream involved AR Remote Cooperation service control.
C.2.2.1.3 	Procedure at the MF
When receiving Nmf_MRM_Create or Nmf_MRM_Update request from IMS AS, the MF 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 MF initiate AR Remote Cooperation media processing.
When receiving AR marks from local UE or remote UE, the MF 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.
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
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