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For definitive guidance on drafting 3GPP TSs and TRs, see 3GPP TS 21.801.
Ensure all blue guidance text is removed before submitting the TS/TR to the TSG for approval.
[bookmark: foreword][bookmark: _Toc163031928][bookmark: _Toc167336248]Foreword
This clause is mandatory; do not alter the text in any way other than to choose between "Specification" and "Report". 
[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 drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
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: _Toc163031929][bookmark: _Toc167336249]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
[bookmark: scope][bookmark: _Toc163031930][bookmark: _Toc167336250]
1	Scope
The present document specifies functional entities, network APIs and protocols for IMS-based split rendering. It also provides codecs for delivery of split-render media and metadata of split rendered content for both uplink and downlink. The present document also contains procedures of split rendering session establishment, session management, adaption, as well as other procedures to support split rendering process based on network support functions. 
Key use cases enabled by this specification include XR services incorporating real-time and non-real-time media in industrial (e.g., for monitoring, maintenance, collaboration and tele-operation), enterprise and educational environments; entertainment use-cases, including cloud-gaming, and shared and collaborative entertainment and productivity XR services.
[bookmark: references][bookmark: _Toc163031931][bookmark: _Toc167336251]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 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[3]	3GPP TS 26.264: "IMS-based AR Real-Time Communication".
[4]	3GPP TS 23.501: " System architecture for the 5G System (5GS); Stage 2".


…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to TR 21.905 be the first in the list.
[bookmark: definitions][bookmark: _Toc163031932][bookmark: _Toc167336252]3	Definitions of terms, symbols and abbreviations
This clause and its three (sub) clauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc163031933][bookmark: _Toc167336253]3.1	Terms
For the purposes of the present document, the terms given in 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 TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
SR-DCMTSI Client		A Split-Rendering capable DCMTSI Client
[bookmark: _Toc163031934][bookmark: _Toc167336254]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc129708873][bookmark: _Toc163031935][bookmark: _Toc167336255]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc163031936][bookmark: _Toc129708874][bookmark: _Toc167336256]4	System description  
The main text of the document should start here, after the above clauses have been added.
The following styles and editing techniques are aimed to help in the formatting of the document using the 3GPP Template: 3GPP_70.dot, available from the 3GPP FTP site (https://www.3gpp.org/ftp/Information/All_Templates).
[bookmark: _Toc163031937][bookmark: _Toc167336257]4.1	Overview 
Editor’s note: document the background and existing TS/TR related with IMS-based split rendering, including potential requirements in terms of enhancement on functional entities/APIs to enable split rendering. 
The IMS stage-2 service description is specified in TS 23.228. The IMS architecture enhancements to support data channel services can be found in TS 23.228 Annex AC [2], which supports separation of signalling function and media function supporting data channel services. 


Figure 4.1.1: Architecture of IMS supporting DC usage with MF
Editor’s note: above content will be updated to align with TS 23.228 as well as SA2 R19 IMS related work and study items. 
Based on the architecture in Figure 4.1.1, TS 26.264 [3] provides the IMS-based conversational AR (Augmented reality) services, including the generalized end-to-end architecture to support AR communication over IMS DC, as shown in Figure 4.1.2.   
[image: 图片2]
Figure 4.1.2: Generalized IMS DC Architecture to support AR communication (TS 26.264)
Accordingly, AR Application Server (AR AS) is responsible for AR service control related to AR communication, including AR session media control and AR media capability negotiation with the UE. 
The DCSF receives event reports from the IMS AS, and decides whether AR communication service is allowed to be provided during the IMS session. Additionally, the DCSF interacts with the AR AS for DC resource control.
MF/MRF supports AR conversational service by providing transcoding for terminals with limited capabilities. Additionally, the MF/MRF may collect spatial and media descriptions from UEs and create scene descriptions for symmetrical AR call experiences. MF/MRF also provide remote rendering for AR-MTSI clients in terminals with limited capabilities based on rendering negotiation. For remote rendering the AR-MTSI client provides AR metadata. 
The IMS AS receives the media control instructions from the DCSF and accordingly interacts with the UE for connecting the UE's audio/video media termination to the MF/MRF and interacts with MF/MRF for data channel media resource management for AR media processing.
Editor’s note: above content will be updated to align with TS 26.264 when it completes. 
According to the architectures above, the present document introduces a mapping to the IMS architecture for IMS-based split rendering.
[bookmark: _Toc163031938][bookmark: _Toc167336258]4.2	Reference Architecture 
Editor’s note:	identify function entities for IMS-based split rendering, introducing a mapping to the IMS architecture. 
The generalized IMS DC architecture to support split rendering is shown in Figure 4.2.1. 

[image: A screenshot of a computer

Description automatically generated]
Figure 4.2.1: Generalized IMS DC Architecture to support split rendering 
[bookmark: MCCQCTEMPBM_00000103]Split-Rendering DCMTSI Client (SR-DCMTSI Client): A DCMTSI Client, that is responsible for acquiring the UE media capabilities and interacting with the MF during the split-rendering process. 
[bookmark: MCCQCTEMPBM_00000104]Media Function (MF): A Media Function, that is responsible for interacting with SR-DCMTSI Client during split-rendering process, monitoring resource usage, and managing/running the split rendering process, etc.
Data Channel Application Server (DC AS): A DC Application Server, that is responsible for service control related to split-rendering, including session media control and media capability negotiation with the UE via MF, etc. 
Editor’s note: the detailed definition of SR-DCMTSI Client and MF will be provided at section 4.4 and 4.5 of TS 26.567. Above text will be updated to align with those detailed functions. Furthermore, the definition of SR-DCMTSI Client will be revisited (legacy device or new device) according to the detailed functions defined in this specification.  

[bookmark: _Toc163031939][bookmark: _Toc167336259]4.3	Reference Points 
 As shown in Figure 4.2.1, the following reference points are used to enable split rendering over IMS: 
Mb: Reference point to enable split rendering between UE and MF, as specified in TS 23.228 [2]. 

Gm: Reference point to support communication between UE and IMS, as specified in TS 23.228 [2]. 

MDC1: Reference point for transport of data channel media between data channel media function and DCSF. MF terminates the bootstrap data channel from the UE and forward HTTP traffic between UE and DCSF via MDC1, as specified in TS 23.228 [2].

MDC2: Reference point for transport of data channel media between data channel media function and DC Application Server, for split rendering functions between application server to MF. MF relay traffic on A2P/P2A application data channels between the UE and the DC Application Server via MDC2, as specified in TS 23.228 [2].

The following reference points are also used to support split rendering related procedures: 

DC1: Reference point between the DCSF and the IMS AS, as specified in TS 23.228 [2].

DC2: Reference point between the IMS AS and MF, for split rendering related data channel media resource management, as specified in TS 23.228 [2].   

DC3: Reference point between the DCSF and NEF, as specified in TS 23.228 [2].

DC4: Reference point between the DCSF and DC Application Server, as specified in TS 23.228 [2].

N33: Reference point between NEF and DC Application server, network exposure to enable split rendering related applications, as specified in TS 23.501 [x]. 

Note: DC5, ISC, and N5 are out of the scope of this specification. 

[bookmark: _Toc163031940][bookmark: _Toc167336260]4.4 	Split Rendering DCMTSI Client (SR-DCMTSI)
Editor’s note: Additional details of SR DCMTSI client are FFS.
An SR-DCMTSI is a DCMTSI client in terminal defined as per clause 3.1 of TS 26.114 which supports split rendering. It is responsible for acquiring media capabilities and interacting with IMS functions during a split rendering session. It is responsible for the signalling with DCSF to set-up a split rendering session and negotiating with the MF and DCAS about the parameters of the split rendering session, for example, the scene to be rendered and the split of rendering operations.

[bookmark: _Toc163031941][bookmark: _Toc167336261]4.5		Media Function (MF)
Editor’s note:  Additional details of MF are FFS.
MF is a Media Function which supports split rendering. It is responsible for interacting with SR-DCMTSI client and the DC AS during split-rendering process, monitoring resource usage, managing and running the split rendering process, etc.
[bookmark: _Toc167336262]4.6       DC Application Server (DC AS)
Editor’s note: Additional details of DC AS are FFS.
DC Application Server (DC AS) is responsible for service control related to split-rendering, including session media control and, session setup and media capability negotiation with the SR-DCMTSI client via MF and DCSF where applicable. The DC AS may be in the media path via MDC2, for example in P2A, A2P or P2A2P scenarios as defined in clause xx of TS 23.228. 

[bookmark: _Toc163031942][bookmark: _Toc167336263]5	Media codecs, configuration, and data transport
[bookmark: _Toc163031943][bookmark: _Toc167336264]5.1	General
Editor’s note: this clause provides media formats, signalling protocols to support split rendering, etc.  
[bookmark: _Toc163031944][bookmark: _Toc167336265]5.2	Media codecs
Editor’s note:	media format, where possible, references to TS 26.114, TS 26.264, TS 26.119, TS 26.522 and TS 26.565. 
[bookmark: _Toc163031945][bookmark: _Toc167336266]5.3	Media configuration
[bookmark: _Toc163031946][bookmark: _Toc167336267]5.4	Data transport 
[bookmark: _Toc163031947][bookmark: _Toc167336268]6	Split Rendering Metrics
Editor’s note: this clause defines a set of metrics that are relevant to the operation of a split rendering session.

[bookmark: _Toc163031948][bookmark: _Toc167336269]7	Procedures 
[bookmark: _Toc163031949][bookmark: _Toc167336270]7.1	General procedures for session establishment 
Editor’s note: session establishment procedures 


Figure7.1-1: high level call flows for split rendering over IMS.
The steps are as follows:
Step 1: The UE1 initiates a media session and establishes audio and video session connections with the UE2. Then the bootstrap and application data channels are established for the UE1 and UE2.
Step 2: UE sends a request to create a split rendering session leveraging the IMS network entities:
     When the UE1 discovers that its media capabilities cannot meet the related media rendering requirements, the UE1 decides to start split rendering call flow. Then the UE1 calculates which objects can be rendered by itself based on its status and decides which part of the objects to be rendered in the UE1 and the others to be rendered in the IMS network.
	The UE1 initiates the application data channels between the UE1 and the IMS AS, for the split rendering request and metadata transmission.
Step 3: The IMS AS interacts with the DCSF via DC1 for event notifications. 
Step 4: The DCSF receives event reports from the IMS AS and decides whether data channel service is allowed to be provided during the IMS session. The DCSF manages bootstrap data channel and (if applicable) application data channel resources at the MF via the IMS AS;
Step 5 and 6: The IMS AS receives the data channel control instructions from the DCSF and accordingly interacts with the MF via DC2
Step 7: The IMS AS sends a Split Rendering Request to the MF through the established application data channel, the request includes the information of the objects to be rendered in IMS network.
Step 8: The MF sends a description of the split rendering output to the IMS AS. 
Step 9:	 The IMS AS sends the media resource allocation request to the DCSF, to reserve XR media rendering resource for the UE1.
Step 10: When the resources are allocated successfully, the DCSF returns a successful response to the IMS AS.
Step 11: The IMS AS returns a successful response to the UE1. 
Step 12: Successful SR session is established between SRC and SRS through the application data channel.
Step 13: Subsequent procedures continue for the UE2.

[bookmark: _Toc163031950][bookmark: _Toc167336271]7.2	General procedures for session modification 
Editor’s note: session modification/update procedures  

[bookmark: _Toc163031951][bookmark: _Toc167336272]7.3	Network support procedures  
Editor’s note:	procedures for adaption of split rendering client and server based on network support.   


[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc167336273]Annex <A> (normative):
<Normative annex for a Technical Specification>
Start each annex on a new page.
Annexes are labelled A, B, C, etc. and designated either "normative" or "informative" depending on their content.
Normative annexes only to appear in Technical Specifications. Use style "Heading 8".

[bookmark: _Toc167336274]
Annex <B> (informative):
<Informative annex for a Technical Specification>
Informative annexes may appear in both Technical Specifications and Technical Reports. Use style "Heading 8" for use in TSs.
Informative annexes shall not contain requirements for the implementation of the Technical Specification.
[bookmark: _Toc163031952][bookmark: _Toc167336275]B.1	Heading levels in an annex
Heading levels within an annex are used as in the main document, but for Heading level selection, the "A.", "B.", etc. are ignored. e.g. B.1.2 is formatted using Heading 2 style.
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