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[bookmark: _Toc91140435]* * * * First change * * * 
[bookmark: _Toc121750570]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [68] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [68].
5GS	5G System
A2P	Application to Person
API	Application Program Interface
APN	Access Point Name
AR                       Augmented Reality
ARMF                 Augmented Reality Media Function
AS	Application Server
BCSM	Basic Call State Model
BG	Border Gateway
BGCF	Breakout Gateway Control Function
BS	Bearer Service
CAMEL	Customised Application Mobile Enhanced Logic
CAP	Camel Application Part
CDR	Charging Data Record
CN	Core Network
CS	Circuit Switched
CSCF	Call Session Control Function
CSE	CAMEL Service Environment
DHCP	Dynamic Host Configuration Protocol
DNN	Data Network Name
DNS	Domain Name System
ECN	Explicit Congestion Notification
ENUM	E.164 Number Mapping
GGSN	Gateway GPRS Support Node
GLMS	Group and List Management Server
GMLC	Gateway Mobile Location Centre
GRUU	Globally Routable User Agent URI
GUP	Generic User Profile
HSS	Home Subscriber Server
IBCF	Interconnection Border Control Function
I‑CSCF	Interrogating‑CSCF
IETF	Internet Engineering Task Force
IM	IP Multimedia
IMC	IMS Credentials
IMS	IP Multimedia Core Network Subsystem
IMS ALG	IMS Application Level Gateway
IMSI	International Mobile Subscriber Identifier
IN	Intelligent Network
IP	Internet Protocol
IPv4	Internet Protocol version 4
IPv6	Internet Protocol version 6
IP‑CAN	IP-Connectivity Access Network
IP‑SM‑GW	IP Short Message Gateway
ISDN	Integrated Services Digital Network
ISIM	IMS SIM
ISP	Internet Service Provider
ISUP	ISDN User Part
IWF	Interworking Function
NP	Number portability
MAP	Mobile Application Part
MGCF	Media Gateway Control Function
MGF	Media Gateway Function
MRB	Media Resource Broker
MRFC	Multimedia Resource Function Controller
MRFP	Multimedia Resource Function Processor
NAI	Network Access Identifier
NAPT	Network Address Port Translation
NAT	Network Address Translation
NA(P)T-PT	Network Address (Port-Multiplexing) Translation-Protocol Translation
II-NNI	Inter-IMS Network to Network Interface
OSA	Open Services Architecture
P‑CSCF	Proxy‑CSCF
PCC	Policy and Charging Control
PCEF	Policy and Charging Enforcement Function
PCRF	Policy and Charging Rules Function
PDN	Packet Data Network
PDP	Packet Data Protocol e.g., IP
P‑GRUU	Public Globally Routable User Agent URI
PLMN	Public Land Mobile Network
PSI	Public Service Identity
PSTN	Public Switched Telephone Network
QoS	Quality of Service
RAB	Radio Access Bearer
RFC	Request for Comments
SCS	Service Capability Server
S‑CSCF	Serving‑CSCF
SDP	Session Description Protocol
SGSN	Serving GPRS Support Node
SLF	Subscription Locator Function
SNPN	Stand-alone Non-Public Network
SSF	Service Switching Function
SS7	Signalling System 7
SIM	Subscriber Identity Module
SIP	Session Initiation Protocol
S‑GW	Signalling Gateway
TAS	Telephony Application Server
T‑GRUU	Temporary Globally Routable User Agent URI
THIG	Topology Hiding Inter-network Gateway
TrGW	Transition Gateway
UE	User Equipment
UMTS	Universal Mobile Telecommunications System
URL	Universal Resource Locator
USIM	UMTS SIM


* * * * Second change * * * *
[bookmark: _Toc83210231]Annex XX (normative):
Support of Data Channel services in IMS
[bookmark: _Toc83210232]XX.y	Support of AR Communication
XX.y.1 General
To satisfy the needs of different AR devices that have different media processing capabilities, IMS needs to support media transmission and media rendering related to AR communication. This clause defines how IMS can be enhanced to support AR communication.
XX.y.2 Architecture and functions
XX.y.2.1 Architecture
Figure XX.y.2.1-1 shows the architecture to support AR communication.



Figure xx.y.2.1-1: Architecture to support AR communication
NOTE 1:	The DCMF could be an enhanced MRF that support DC.
NOTE 2:	The AR Application Server is a specific DC Application Server and is out of scope of 3GPP.
NOTE 3:	The ARMF is a logical network function element and can be collocated with other media functions such as DCMF or enhanced MRF.
NOTE 4:	The MDC4 reference point is not specified in 3GPP R18.
NOTE 5:	Definition of the DC4 and MDC2 reference points will be aligned with the overall data channel architecture. 
XX.y.2.2 Functional entities
The AR communication architecture is based on the overall data channel architecture, including the following network functions.
XX.y.2.2.1 AR Media Function (ARMF)
The ARMF provides AR media transmission and AR media rendering function. The ARMF has the following functionalities:
-	The ARMF receives and store AR service media handling logic from AR AS.
-	The ARMF receives AR media resource management control message from IMS AS and applies AR media rendering resource.
-	The ARMF performs AR media rendering based on the AR media received from DCMF and audio/video media streams received from IMS-AGW.
XX.y.2.2.2 IMS AS
The IMS AS is enhanced to support the following functionalities:
-	The IMS AS receives the AR resource control instructions from the DCSF and accordingly interacts with the ARMF via DC6 for AR media resource management.
-	The IMS AS interacts with DCMF for AR metadata transmission connection between DCMF and ARMF, and interacts with UE for audio/video media transmission connection between UE and ARMF.
XX.y.2.3 Reference points
The following reference points are used for IMS AR communication related signalling.
-	DC4: Reference point between the AR AS and the DCSF for AR service handling and AR session media control.
-	DC6: Service based reference point between the IMS AS and the ARMF for AR resource management.
The following reference points are used for IMS AR communication related media.
-	MDC2: Reference point between the AR AS and the DCMF for transmission of application data channel traffic.
-	MDC4: Reference point of AR media between the AR AS and the ARMF for AR media transmission.
-	Mb: Reference point used for IMS media transport.
Specifically, the Mb media interface between DCMF and ARMF is used to transmit data received in the application data channel to ARMF. 
The Mb media interface between IMS-AGW and ARMF is used to transmit audio/video (e.g., RTP based media stream). It must be possible for the ARMF to correlate data received from the DCMF with data received from the IMS-AGW. All the other media interfaces are aligned with data channel architecture.
XX.y.2.4 Data Model for Mb interface between DCMF and ARMF 
Figure xx.y.2.4-1 below depicts the data model for Mb interface on ARMF, available for the ARMF when instructing the DCMF to relay application data channel media between the DCMF and the ARMF. The downloaded AR application will in this case communicate with the AR Application Server, with basic UDP.
NOTE:	The protocol used within the application data channel is out of scope of 3GPP.


Figure xx.y.2.4-1: Data Model for Mb interface between DCMF and ARMF
XX.y.3 Interfaces and operations
The following interfaces are provided to support AR communication.
XX.y.3.1 Narmf_MediaResourceManagement(MRM) service
XX.y.3.1.1 General
Service description: This service enables the consumer to create, update and delete media resources related to ARMF. The media resource represents a media context including one or multiple media terminations. A media termination includes media resources for one or multiple media streams on the Mb interface.
Each media stream of a termination is identified by a MediaID. Media streams of different terminations using the same MediaID are connected with each other, i.e. the media stream is flowing between the terminations.
The service also enables the consumer to create, update and delete media resource requested by the upper layer, e.g. DCSF, which are conveyed in media data containers.
AR media resource operations provided by ARMF are shown as follows:
	Service Name
	Service Operations
	Operation
Semantics
	IMS consumers

	Narmf_MRM
	Create
	Request/Response
	IMS AS

	
	Update
	Request/Response
	IMS AS

	
	Delete
	Request/Response
	IMS AS


Table xx.y.3.1-1: NF services provided by the ARMF
[bookmark: OLE_LINK2]XX.y.3.1.2 Narmf_MRM_Create service operation
Service operation name: Narmf_MRM_Create
Description: The consumer NF requests the ARMF to create a media context including one or multiple media terminations and reserve media resources for one or multiple media streams of Mb interface in each termination. The consumer NF may also include media resource descriptions requested by the upper layer, e.g. DCSF, to be reserved on the ARMF.
Inputs, Required: List of Media Termination Descriptors.
Each Media Termination Descriptor of the list includes:                                                                                
-	List of Media Stream Descriptors to be added to the Termination.
Each Media Stream Descriptor of the list includes: 
-	 Remote Mb Specification: Optional data container specifying SDP parameters of a remote media endpoint e,g, IP address and ports of the UE etc.
-	 Additional remote media specification: Optional data container specifying type and description of additional remote media resource needed for this media stream, which includes:
-	Type of additional remote media resource: The value is set based on the type of the remote NF, e.g. “AR AS”.
-	Media Resource Description: Optional application specific data container specifying how the provider shall handle the media stream. Data content depends on Type of additional remote media resource.
If the Type of additional remote media resource is “AR AS”, the Media Resource Description includes:
-		Media proxy configuration (HTTP or UDP) applicable to the media flow.
-		Remote MDC4 media endpoint address.
-		Replacement HTTP URL allocated by the consumer offered to the IMS subscriber via the MDC4 interface.                                                                                                           
Inputs, Optional: None
Outputs, Required: Result indication, Media Resource Context ID, List of allocated Media Termination Descriptor Resource information.
Media Resource Context ID uniquely identifies the media resources created by the ARMF. This identity shall be used as reference when updating or deleting the created media resource.
List of allocated Media Termination Descriptor Resource information includes one or multiple Media Termination Descriptor resources allocated. The list will include same number of terminations, in the same order as provided in the request. 
Media Termination Descriptor Resource includes:
- TerminationID: Unique identity allocated by the consumer. The identity shall be used when updating/deleting the Media Termination.
- List of Media Stream Descriptor Resource information elements allocated within the media termination. 
Media Stream Descriptor resource information includes: 
- MediaID: Unique identity of the media stream within the media context instance allocated by the consumer.
- Local Mb Specification: Data container specifying local SDP parameters representing the media endpoint of the provider e,g, local IP address and ports etc.
- Additional local media resource description: Optional application specific data container specifying the information of additional local media resource depends on the type of the additional remote media resource requested. 
If the Type of additional remote media resource is “AR AS”, the Media Resource Description includes:
- local media point information (resource URL, IP address/port number etc) which shall be relayed to the control function by the consumer NF.
Outputs, Optional: None.

XX.y.3.1.3 Narmf_MRM_Update service operation
Service operation name: Narmf_MRM_Update
Description: The consumer NF requests the ARMF to update one or multiple media resources within a specific media resource context. Terminations and/or media streams can be added, modified or deleted within an Update request.
Inputs, Required: Media Resource Context ID, List of Media Termination Descriptors to be updated. 
Media Resource Context ID specifies the media context resource to be updated.
List of Media Termination Descriptors includes one of multiple updated Media Stream Descriptors. If terminations or media streams are to be deleted, the corresponding descriptions are set to NULL.
Inputs, Optional: None.
Outputs, Required: Result indication, List of Media Termination Descriptor Resource information.
List of Media Termination Descriptor Resource information includes one or multiple Media Stream Descriptor Resources impacted by the Update request.
Outputs, Optional: None.
XX.y.3.1.4 Narmf_MRM_Delete service operation
Description: The consumer NF requests the ARMF to delete a specific media context resource including all existing terminations and media streams.
Inputs, Required: Media Context Resource ID.
Media Context Resource ID specifies the media context resource to be deleted.
Inputs, Optional: None.
Outputs, Required: Result indication.
Outputs, Optional: None.
XX.y.3.2 Nimsas_MediaControl service
XX.y.3.2.1 Nimsas_MediaControl_MediaInstruction service operation
In order to support transferring data from DCMF to ARMF through Mb interface with the data model described in XX.y.2.4, a new operation type need to be added in the media handling parameter.
-	Operation type, which includes:
-	Transfer a media stream: It means that this media stream will be terminated on the local media function and the data transmitted in this channel will be transferred to another NF through UDP.

[bookmark: _Toc104216426][bookmark: _Toc113279240]XX.y.4	Procedures
[bookmark: _Toc113279325]XX.y.4.1	NF service registration and discovery
If the NRF is used for NF registration and discovery, the ARMF shall register its service at the NRF before providing services to consumers.
XX.y.4.1.1	ARMF Registration


Figure XX.y.4.1.1-1: ARMF Registration Procedure
1.	The ARMF sends Nnrf_NFManagement_NFRegister request message to the NRF to register its profile.
2.	The NRF stores the ARMF profile and marks it as available.
3.	The NRF acknowledges that the ARMF registration successes by returning Nnrf_NFManagement_NFRegister response.
The ARMF also can update and deregister its profile in the NRF, as specified in clauses 4.17.2 and 4.17.3 of TS 23.502 [94].
XX.y.4.1.2	ARMF Discovery and Selection


Figure XX.y.4.1.2-1: ARMF Discovery Procedure
1.	The consumer (e.g. IMS AS) sends Nnrf_NFDiscovery request to the NRF, with the required AR media resource control related information, e.g. the subscriber’s IMPU, Request URI.
2.	The NRF searches its database and determines the ARMF instance(s) which satisfies the Nnrf_NFDiscovery request and NRF local policy. The NRF can provide dedicated ARMF instance(s) based on local configuration. 
3.	The NRF sends the ARMF instance(s) information to the consumer. In case of multiple ARMF instances are received, the consumer will perform ARMF instance selection based on local policy.
Depending on implementation, the discovery request may contain additional information, e.g. the consumer’s location, IP address, etc. The selection algorithm may be configured to use these information (if available) to determine the most suitable ARMF instance, e.g. the location may be used to select the ARMF instance located closest to the user if all other aspects are equal.
[bookmark: _Toc104216427][bookmark: _Toc113279241]XX.y.4.2	Terminal Rendering Process
When the media processing capability of AR device meets the requirements of AR communication (such as AR mark and simple AR effect) according to its status such as power status, signal status, computing power status, internal storage status, etc, the AR device can independently implement AR media rendering by itself. The either side of IMS provides AR application to the calling and the called users at the same time. The terminal performs local rendering based on the media obtained locally or sent by the peer.


Figure xx.y.4.2-1: Terminal rendering process
Key steps:
1.	The UE-A initiates an AR communication session and establishes audio and video session connections with the UE-B.
2.	The bootstrap and application data channel connections are established for the UE-A and UE-B according to AR application requirements.
Scenario 1: The UE performs AR media rendering based on the AR media get from local application.
3.	The UE-A gets AR metadata (such as 3D model) from AR application locally and performs AR media rendering itself.
4.	The UE-A sends the rendered AR audio/video media to the peer through the RTP channel.
Scenario 2: The UE performs AR media rendering based on the AR media get from remote application.
5.	The UE-B sends AR metadata through application data channel to UE-A.
6.	The UE-A performs AR media rendering itself based on the AR media received, and displays the rendered audio/video media on its screen.
[bookmark: _Toc104216428][bookmark: _Toc113279242]XX.y.4.3	Network Rendering Process
When the media processing capability of AR device cannot meet AR communication requirements (such as complex scene or virtual human rendering requirements) according to its status, the AR device can decide to request IMS for AR media rendering. The either side of IMS provides AR application to the calling and the called users at the same time, IMS then performs AR media rendering based on AR media received from the calling or the called users, finally IMS sends rendered AR media using normal audio/video streams through RTP channel to the calling or called user.


Figure xx.y.4.3-1: Network rendering process
Key steps:
1.	The UE-A initiates an AR communication session and establishes audio and video session connections with the UE-B. Then the bootstrap data channels are established for the UE-A and UE-B.
AR Media Rendering Negotiation Procedure:
2.	The UE-A decide to request network media rendering based on its status such as power status, signal status, computing power status, internal storage status, etc.
3.	The UE-A initiate the application data channel between the UE-A and the DCMF, this step is the same as the ADC flow defined in data channel solution.
4.  The AR AS stores the media point information for the DCMF.
5.	The UE-A sends a Media Rendering Negotiation Request to the IMS, finally the request is transferred to the AR AS.
NOTE:	The media negotiation for split rendering between the UE and the network will be specified by SA WG4.
6.	The AR AS decides whether to provide media rendering function based on the request from the UE in step 5 and its available resource.
7.	The AR AS will send request to the DCSF to allocate media resource on the ARMF.
8.	The DCSF will send an AR Service Resource Allocation Request using Nimsas_MediaControl_MediaInstruction to IMS AS to confirm whether the ARMF has enough resource to finish AR media rendering.
9.	The IMS AS sends an AR Media Resource allocation request using Narmf_MRM_Create to ARMF, to anchor audio/video RTP stream of the UE-A and the UE-B to the ARMF. When the ARMF resource applied successfully, it returns a successful response carrying the media resource information allocated on the ARMF for connecting the UE-A and the UE-B to the ARMF.
10.	The AR AS sends a Media Rendering Negotiation Response to indicate the media rendering negotiation is successful.
	The UE-A can request to change the network rendering content if the status changed in the UE-A, such as low power, low computing power etc.
AR Session Media re-Negotiation Procedure For Network Rendering:
11-12.	If the AR media rendering resource is allocated successfully in step9, the IMS AS sends a media re-negotiation request to the UE-A, to get the UE-A’s audio/video SDP information for anchoring the UE-A’s audio/video media stream to the ARMF.
13.	The IMS AS sends a media modification request using Narmf_MRM_Update to the ARMF, to connect the ARMF and the local IMS-AGW.
14. The IMS AS sends a REINVITE message carrying the ARMF’s address information, to anchor the UE-B's audio/video media stream to the ARMF.
15.	The terminating IMS side sends 200 for REINVITE.
16. The IMS AS sends a media modification request using Narmf_MRM_Update to the ARMF, to connect the ARMF and the UE-B for UE-B’s audio/video media stream transmission.
17.The UE-A sends a REINVITE message to add application data channel(s) for AR metadata transmission.
18.The IMS AS reports a session event to the AR AS through the DCSF.
19. The AR AS identifies the application data channel and sends a request to the DCSF to terminate ADC connection and transfer the data stream to the ARMF.
20. The DCSF sends a DC transfer request to the IMS AS, using Nimsas_MediaControl_MediaInstruction.
21. The IMS AS sends a Ndcmf_MRM_Create request to DCMF, to allocate the terminations on the DCMF for ADC connecting to the ARMF.
22. The IMS AS then sends a Narmf_MRM_Update request to the ARMF, carrying the DCMF address information, to connect the DCMF and the ARMF.
23. The AR AS stores the media point information for the ARMF get from step22.
24. The IMS AS sends a Ndcmf_MRM_Update to update the ADC connection with the ARMF, carrying the ARMF address information.
Networking Rendering Procedure:
25.	The UE-A starts AR media rendering.
26-27.	The UE-A sends AR metadata through application data channel to the DCMF and the DCMF transfers the AR metadata to the ARMF for AR media rendering.
28.	The ARMF performs AR media rendering.
29.	The UE-A performs part of the AR media rendering itself.
30.	The UE-A sends the rendered audio/video media over RTP to ARMF through the IMS-AGW. If the UE-A does not perform the rendering, the UE-A sends the original audio/video media over RTP to the ARMF.
31-32.	The ARMF combines the AR media rendered by the ARMF and the rendered AR media received from the UE-A, and sends the complete audio/video media to the UE-B. If the UE-A does not perform the rendering itself, step 25 can be omitted, and the ARMF directly sends the rendered media to the UE-B.
33.	The ARMF sends the rendered audio/video RTP media stream to the UE-A when it needs to send video back to the UE-A through the video back channel.
34.	The UE-A hangs up, the UE-A sends a BYE message to P-CSCF.
35.	The AR AS sends a media resource release request to DCSF to release the allocated AR media resource on the ARMF.
36.	The DCSF sends a media control request to the IMS AS using Nimsas_MediaControl_MediaInstruction to release the AR media resource.
37.	Synchronously, the AR AS sends a media resource release request to the DCSF to release the allocated DC resource on the DCMF.
38.	The DCSF sends a DC control request to the IMS AS using Nimsas_MediaControl_MediaInstruction to release the DC resource.
39.	The IMS AS sends a AR media resource release request using Narmf_MRM_Delete to the ARMF.
40. The IMS AS sends a DC media resource release request to the DCMF using Ndcmf_MRM_Delete, to release the DC resource on the DCMF.

* * * * End of changes * * * *
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