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1	Introduction
During SA4#124, S4-231108 New WID on 5G-Advanced media profiles for messaging services (PROMISE) was agreed and then approved by SA#100 as SP-230542. 
The purpose of this Work Item is to specify SMS/MMS/RCS/Messaging formats and codecs that GSMA and other organizations or application vendors can then reference and/or profile to improve messaging service quality and interoperability. In particular the following objectives are addressed
1.	Adding or upgrading codecs and formats in 3GPP TS 26.140, 3GPP TS 26.141.
a)	Specify the EVS codec and introduce support for Super-Wideband and Full band for speech message. 
b)	When the IVAS codec is completed & approved in 3GPP, it should be added to speech messaging.
c)	Specify support for xHE-AAC codec for audio messaging in addition to aacPlus and AMR-WB+, in alignment with 5GMS TS 26.511.
d)	Add basic formats to support exchange 3D scenes and assets, based on Khronos glTF and MPEG-I Scene Description possibly in alignment with TS 26.119 and based on VR Audio/Video formats and codecs, in alignment with 5GMS TS 26.511 and TS 26.118.
e)	Upgrade video profiles  in alignment with 5GMS TS 26.511.
f)	Removing codecs and formats in 3GPP TS 26.140, 3GPP TS 26.141;
2.	Consider each profile and formats in light of deployed services and remove unused ones.
3.	Create a new Messaging Media profiles specification for potential reference by MMS, GSMA RCS and third-party messaging application potentially used over the 5G System. 
In S4-231688, some background on work in GSMA, IETF MIMI and MPEG is provided with some proposals
1) 3GPP SA4 closely follows the external efforts on Messaging Services in GSMA, IETF MIMI and 3GPP.
2) Takes into account the timelines and objectives of the external efforts in our work in Rel-18 PROMISE as well as any potential future work
3) Initiates collaboration with MPEG to define multimedia message formats to support different enhanced experiences including advanced image formats, A/V content, as well as 3D and immersive content.
4) 3GPP defines messaging formats that are usable with RCS/5G Messaging as well as IETF MIMI
This document proposes a concrete way forward.
[bookmark: _Hlk150231671]
2	Scope and Context of TS 26.140
In TS 26.140, it is stated:
The present document specifies the media types, formats and codecs for the MMS within the 3GPP system. The scope of the present document extends to codecs for speech, audio, video, still images, bitmap graphics, and other media in general, as well as scene description, multimedia integration and synchronization schemes. 
Secondly, the packaging of media types in TS 26.140 is addressed as follows:
Multiple media elements shall be combined into a composite single MM using MIME multipart format as defined in RFC 2046 [25]. The media type of a single MM element shall be identified by its appropriate MIME type whereas the media format shall be indicated by its appropriate MIME subtype.
In order to guarantee a minimum support and compatibility between multimedia messaging capable terminals, MMS User Agent supporting specific media types shall comply with the following selection of media formats:
We understand that the above text provides two aspects:
-	RFC 2046 Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types
-	basic interoperability depending on the media type
 In the following, a more structured analysis of messages defined in MMS done looking at the capabilities of RFC 2046 and the media types supported in RFC 2046 as well as what is defined in TS 26.140.
4	RFC 2046 – Multipart MIME
An overview of RFC 2046: https://datatracker.ietf.org/doc/html/rfc2046
For this, please find the abstract as follows
STD 11, RFC 822 defines a message representation protocol specifying considerable detail about US-ASCII message headers, but which leaves the message content, or message body, as flat US-ASCII text.  This set of documents, collectively called the Multipurpose Internet Mail Extensions, or MIME, redefines the format of messages to allow for
    (1)   textual message bodies in character sets other than US-ASCII,
    (2)   an extensible set of different formats for non-textual message bodies,
    (3)   multi-part message bodies, and
    (4)   textual header information in character sets other than US-ASCII.
The initial document in this set, RFC 2045, specifies the various headers used to describe the structure of MIME messages. This second document, RC 2046 defines the general structure of the MIME media typing system and defines an initial set of media types. The third document, RFC 2047, describes extensions to RFC 822 to allow non-US-ASCII text. The fourth document, RFC 2048, specifies various IANA registration procedures for MIME-related facilities. The fifth and final document, RFC 2049, describes MIME  conformance criteria as well as providing some illustrative examples of MIME message formats, acknowledgements, and the bibliography.
TS 26.140 responds to (2) and (3) above for MMS and is primarily addressed in RFC 2046.
The following initial media types are defined in RFC 2046:
(1) text -- textual information.  
(2) image -- image data.  
(3) audio -- audio data. 
(4) video -- video data.  
(5) application -- some other kind of data, typically either uninterpreted binary data or information to  processed by an application.  
The two composite top-level media types are:
(1) multipart -- data consisting of multiple entities of independent data types.  Four subtypes are initially defined, including the basic "mixed" subtype specifying a generic mixed set of parts, "alternative" for representing the same data in multiple formats, "parallel" for parts intended to be viewed simultaneously, and "digest" for multipart entities in which each part has a default type of "message/rfc822".
(2) message -- an encapsulated message. 
An interesting aspect is mentioned, namely RFC 2046 strongly discourages the mixing of multiple media in a single body. However, it is recognized that many so-called video formats include a representation for synchronized audio, and this is explicitly permitted for subtypes of "video".
While the media types are obvious, and extensions had been done gradually, multi-part MIME as referenced in RFC 2046 provides several functionalities that are worthwhile to check, in particular the sub-type:

5.1.3.  Mixed Subtype
   The "mixed" subtype of "multipart" is intended for use when the body
   parts are independent and need to be bundled in a particular order.
   Any "multipart" subtypes that an implementation does not recognize
   must be treated as being of subtype "mixed".

5.1.4.  Alternative Subtype

   The "multipart/alternative" type is syntactically identical to
   "multipart/mixed", but the semantics are different.  In particular,
   each of the body parts is an "alternative" version of the same
   information.

5.1.6.  Parallel Subtype

This document defines a "parallel" subtype of the "multipart"  Content-Type.  This type is syntactically identical to "multipart/mixed", but the semantics are different.  In particular, in a parallel entity, the order of body parts is not significant.

A common presentation of this type is to display all of the parts
   simultaneously on hardware and software that are capable of doing so.
   However, composing agents should be aware that many mail readers will
   lack this capability and will show the parts serially in any event.

In addition RFC 2387 defines an additional sub-type related. 
The Multipart/Related media type is intended for compound objects consisting of several inter-related body parts.  For a Multipart/Related object, proper display cannot be achieved by individually displaying the constituent body parts.  The content-type of the Multipart/Related object is specified by the type parameter. The "start" parameter, if given, points, via a content-ID, to the body part that contains the object root.  The default root is the first body part within the Multipart/Related body.
From TS 26.140 it is unclear what features from RFC 2046 are supported and which not. It is also unclear whether TS 26.140 would at all define any requirements what is supported.
5	Media Types in TS 26.140
[bookmark: _Hlk150288656]TS 26.140 defines the media types as documented in Table 4.1, as well as a proposed mapping to RFC 2046 media types. Also a first consideration is provided on what are the supported media subtypes.
Table 4.1 Media Types in TS 26.140
	Media Type in TS 26.140
	Corresponding media type in RFC 2046
	Supported Media subtypes

	Text
	text
	text/plain

	Speech
	audio
	audio/3gp

	Audio
	audio
	???

	Synthetic audio
	audio 
	???

	Still Image
	image
	image/jpg

	Bitmap graphics
	image
	image/gif
image/png

	Video
	video
	video/???
H.264 and H.265

	Vector graphics
	image
	image/svg+xml

	File Format for video
	video 
	video/3gp

	Media synchronization and presentation format
	application
	???

	Timed text
	text
	text/???

	Digital Rights Management
	n/a
	n/a

	PIM
	???
	n/a

	Dynamic and Interactive Multimedia Scene
	application
	???



Generally, it is observed that the media type signaling is inconsistent in TS 26.140.
Other open issues:
· For speech, it is clarified that it is audio/3gp, codec signaling is missing
· For audio, no reference to the 3gp file format is provided. Codec signaling is not mentioned
· For synthetic audio, the detailed media subtypes are unclear
· For still image and bitmap, the subtypes need to be verified.
· For video, no reference to the 3gp file format is provided. Codec signaling is not supported
· For vector graphics, media types and subtypes are undefined
· The file format is not a media type, but refers to packaged media
· DRM is not a media type
· PIM is not a media type
6	OMA MMS Specification
Also a check of the OMA MMS specification v1.3 reveals the following in clause 5:
The content type of WSP PDUs/HTTP messages containing MMS PDUs SHALL be application/vnd.wap.mms-message. The WSP content type application/vnd.wap.multipart.related provides a good example how multimedia content and presentation information can be encapsulated to a single message. Figure 1 depicts the conceptual model and example of the encapsulation.
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[bookmark: _Hlk150288192]If the message body consists of multipart/related structure [RFC2387] it contains multimedia objects, each in a separate part, as well as an optional presentation part. The order of the parts has no significance. The presentation part, if present, contains instructions on how the multimedia content should be rendered to the display and speakers etc, on the terminal. 

There MAY be multiple presentation parts, but one of them MUST be the root part. In case of multipart/related, the root part is pointed from the Start parameter. If the Start parameter is not present, the presentation part, if present at all, MUST be the first part in the multipart structure.

If the presentation part does not exist, it is up to the implementation of the terminal how the multimedia content is presented.

Examples of the presentation techniques are SMIL [SMIL] and WML [WML]. Multimedia object text/plain MUST be supported by the MMS Client. The character-set encoding UTF-8 SHOULD be supported by the MMS Client.

The header of an MMS PDU consists of header fields which in general consist of a field name and a field value. Some of the header fields are common [RFC2822] header fields and others are specific to the Multimedia Messaging Service.

So comparing this to what is defined in TS 26.140, the OMA MMS is much clearer in how the processing ought to be done in context of a multipart media file. 
7	General directions and Proposal
The work item as it stands right now is quite broad and in particular the ability to provide consistent media formats is relevant in the context of general messaging services. For TS 26.140, it is more needed to minimize the scope in this release and focus on fixing obvious issues and addressing the objectives of the work item.
Based on this, the following is proposed as a general way forward:
· Work on Prioritize TS 26.140 for nowshould be handled with highest priority (and align TS 26.141)
· Do the following minimum to TS 26.140
· [bookmark: _Hlk150285461]TS 26.140 is an Internet Message Body according to RFC 2045 and can be multipart RC 2046.
· Clarify the significance of RFC 2045, RFC 2046 and RFC 2387 and which features are expected to be supported and which not. 
· Create a similar structure for presentations, root objects etc as for OMA.
· List the significant features of RFC 2045, RFC 2046 and RFC 2387– media types, composite media types with different flavours and so on
· Add a consistent set of media types and subtypes to the specification for each supported media type and codec.
· Upgrade to capabilities to address the work item objectives
· Make likely unused technologies a MAY.
· For TS 26.143, do the following
· Address the minimum work item objectives in alignment with MPEG MeMAF
· Accept that it is a longer term project, potentially even beyond Rel-18 to align with external SDO's (IETF, MPEG, GSMA) – ensure that the specification can be extended in the future.
· Allow it to be used with 5G Messaging/RCS/MMS and IETF MIMI content functionalities
· This means that the container format can be multipart/MIME or MIMI, both should be supportedenabled.
· Address the ability to package more data into ISO BMFF instead of relying on a multi-part packaging to address richer content formats.
For initial implementation of the proposal refer to S4-231690 (for TS 26.140) and S4-231691 (for TS 26.143).
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Figure 1: Model of MMS PDU containing a multipart/related message body.




