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1	Introduction
The PROMISE work item was started to upgrade the media capabilities of MMS and RCS, and generally provide an interop specification for multimedia messages. The work item was primarily attempting to upgrade TS26.140 and TS 26.141, possibly by reference to a new specification in TS 26.143. Over the last few months a few noteworthy efforts on messaging services were evolving and those are summarised here. A high-level proposal is provided.
This document is accompanied with a proposed way forward document for PROMISE and Messaging services in general in S4-231689 as well as text proposals in S4-231690 and S4-231691.
[bookmark: _Hlk150231671]2	5G Messaging Services from GSMA
In April 2020, 3 Chinese Mobile Network operators jointly released 5G Messaging Whitepaper: https://www.gsma.com/futurenetworks/wp-content/uploads/2020/04/5G-Messaging-White-Paper-EN.pdf. Among others, the following visions are stated:
-	5G Messaging will be embedded in the devices as delivered, eliminating the need for client downloading.
-	5G Messaging improves the user experience of messaging communication with richer contents including text, audio, video, image, geo-location and a friendly user interface.
The document includes Service Descriptions and Requirements such as:
· 5G Messaging service supports multiple media formats, including text, picture, audio, video, etc.
· 5G Messaging supports person-to-person messaging (P2P), application-to-person (A2P) messaging, as well as 1-to-1, 1-to-many and group chat services.
· P2P messaging supports multiple types of media formats. The content of a message can be text, audio, video, picture, emoticons, vCard, geo-location, etc.
· If a message contains multimedia content, when the user falls back to SMS, a URL for retrieving the multimedia content will be carried in the SMA content and the receiver can access the multimedia content by clicking the URL after receiving the SMS.
The document includes Technical Requirements such as:
· Various media types, e.g. picture, audio, video and vCard can be sent in a kind of messaging service by using HTTP-based file transfer mechanisms.
Since the creation of the white paper in 2020, profiles of existing RCC specifications have been used and transposed:
· RCC.07 v11.0, Rich Communication Suite - Advanced Communications Services and Client Specification, Version 11.0, October 2019, https://www.gsma.com/futurenetworks/wp-content/uploads/2019/10/RCC.07-v11.0.pdf
· RCC.71v2.4, RCS Universal Profile Service Definition Document, Version 2.4, October 2019, https://www.gsma.com/futurenetworks/wp-content/uploads/2019/10/RCC.71-v2.4.pdf
The introduction of 5G Messaging Services has progressed primarily in China by creating a profile of the above referred specifications. 5G New Message Service will be mandated for all new 5G phones sold in China.
A core aspect of 5G Messaging Services related to content is provided in clause 4.2 of RCC0.7, namely the communication and exchange of files with an HTTP Content Server. An example file upload procedure is shown in the Figure below.
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The formats and details on what experiences are defined are restricted in current messaging services and no detailed interoperability requirements on content formats are defined.
Other transport protocols that RCS supports are MSRP and SIP Messaging. 
3	EU DMA Background
The EU Digital Markets Act (DMA) places a range of competition-related obligations on the largest global technology companies (i.e., gatekeepers) offering a “core platform service” (CPS) in at least three EU member states. One of the mentioned core platform services is number-independent interpersonal communication services (NI-ICS). Obligations for interoperability of (NI-ICS) are set out in Article 7. One of the aspects that are addressed is the need to make basic functionalities technically interoperable within some considered time frames. The basic functionalities include:
· Text messaging, sharing of images, voice messages, videos and other attached files between two individual users 
· Text messaging, sharing of images, voice messages, videos and other attached files in a group chat
Earlier this year, there was also a DMA Stakeholder Workshop on Interoperability between messaging services, details can be found here: https://matrix.org/blog/2023/03/15/the-dma-stakeholder-workshop-interoperability-between-messaging-services/.
A couple of conclusions are mentioned
· simply open their existing API 
· a pragmatic approach: “at first we’ll bridge, and then the players should gradually converge on an open standard” 
· idealistic approach of MIMI (“everyone should natively adopt an entirely new open standard built on MLS”). 
In summary, 
-	A common standard would significantly reduce the resources needed to implement interoperability – third parties would have to implement only a single interface, rather than one per gatekeeper – however, use of a common standard is obviously not enforced by DMA.
-	IETF MIMI - More Instant Messaging Interoperability - is working on protocols for efficient, interoperable and secure group messaging. It is specifying a minimal set of mechanisms required to make modern Internet messaging services interoperable.
4	Plans for Next Generation Messaging Services – IETF MIMI
In order to address several issues related to Messaging Services, the IETF has established a working group on More Instant Messaging Interoperability (MIMI) with the charter here: https://datatracker.ietf.org/wg/mimi/about/.
The following user journey provides an idea towards interoperable messaging apps is based on the article here.
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IETF MIMI WG is specifying a minimal set of mechanisms required to make End-to-End-Encrypted (E2EE) messaging services interoperable.
MIMI will 
-	focus on messaging in its initial phase. 
-	aim for general-purpose designs, fit for both 1:1 and multiparty messaging. 
Following are out of scope for MIMI:
-	Moderation and Personal Safety functionality (managing spam and abuse)
-	Interoperable mechanisms for group administration or moderation across systems
-	Extensions to the MLS, SIP, SDP, MSRP, or WebRTC.
-	Definition of completely new identity formats or protocols. 
-	Definition of new audio/video signaling or media protocols
-	Oracle or look-up services that reveal the list of messaging services associated with a given user identity without the user's permission.
The architecture draft provides overview of different MIMI building blocks and how they work together. The basic MIMI building blocks can be provided here
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For status of the different efforts, please refer to the charter above.
Specifically on the discussion around the content format, it was decided that an extensible baseline format for messaging features and content is to be specified. The MIMI message content is an adopted WG document – which is in advanced stages in terms of completeness. The minimum feature set that is to be included:
-	Encryption, and all associated features (device tracking, etc).
-	Reliable synchronization of messages between messaging services, avoiding gaps.
-	Text and rich text to represent nearly all features persisted to the conversation history.
-	Ability to redact, remove, or delete a message, both as an individual and as a room moderator.
-	Invite, kick, ban, and leave membership states within a conversation.
-	Display names and avatars for users, to allow for personalization beyond their identifier or username.
-	Direct messaging, or conversations of exactly 2 users. The underlying protocol might choose to treat DMs no different from multi-user conversations, though messaging services might apply semantics to represent DMs usefully to users.
-	Differentiation between users and their abilities. For example, roles for Moderators, Admins, etc.
These features do not include what may be considered as maximum feature set, i.e., a set of features for what the content format should be capable of supporting but are not in the core of the IETF specifications.
-	Images, videos, files, and audio in messages.
-	Richer experiences in messages such as interactive content, 3D content and so on.
Of particular relevance are attachments as defined here https://www.ietf.org/archive/id/draft-ietf-mimi-content-01.html#name-attachments: An ExternalPart is a convenient way to present both "attachments" and (possibly inline rendered) content which is too large to be included in an MLS application message.
Secondly of specific importance are the support for specific media types as defined in https://www.ietf.org/archive/id/draft-ietf-mimi-content-01.html#name-support-for-specific-media-. 
7.1. MIMI Required and Recommended media types
As the MIMI Content container is just a container, the plain text or rich text messages sent inside, and any image or other formats needs to be specified. Clients compliant with MIMI MUST be able to receive the following media types:
-	application/mimi-content -- the MIMI Content container format (described in this document)
-	text/plain;charset=utf-8
-	text/markdown;variant=GFM -- Github Flavored Markdown [GFM])
The following MIME types are RECOMMENDED:
-	text/markdown;variant=CommonMark -- CommonMark
-	text/html
-	application/mimi-message-status -- (described in this document)
-	image/jpeg
-	image/png
Clients compliant with the MIMI specification must be able to download ExternalParts with http and https URLs, and decrypt downloaded content encrypted with the AES-128-GCM AEAD algorithm.
7.2. Use of proprietary media types
As most messaging systems are proprietary, standalone systems, it is useful to allow clients to send and receive "proprietary" formats among themselves. Using the functionality in the MIMI Content container, clients can send a message using the basic functionality described in this document AND a proprietary format for same-vendor clients simultaneously over the same group with end-to-end encryption. An example is given in the Appendix.
body = new NestablePart();
body.disposition = render;
body.language = "";
body.partIndex = 0;
body.partSemantics = chooseOne;

s = new SinglePart();
s.contentType = "application/mimi-content";
s.content = "\xabcdef0123456789....";

standardPart = new NestablePart()
standardPart.disposition = render;
standardPart.language = "";
standardPart.partIndex = 1;
standardPart.partSemantics = singlePart;
standardPart.part = s;

p = new SinglePart();
p.contentType =
  "application/vnd.examplevendor-fancy-im-message";
p.content = "\x0123456789abcdef....";

proprietaryPart = new NestablePart()
proprietaryPart.disposition = render;
proprietaryPart.language = "";
proprietaryPart.partIndex = 2;
proprietaryPart.partSemantics = singlePart;
proprietaryPart.part = p;

body.part = new MultiParts();
body.part.push(standardPart);
body.part.push(proprietaryPart);

IETF MIMI specifications may be a strong candidate for future standardized and third-party messaging services.
5	MPEG’s work on Messaging Formats
Based the LS sent from 3GPP to MPEG, as well as input from multiple experts for our 13th meeting in Hannover, DE from October 16 to 20, 2023, MPEG Systems has initiated a project referred to as "Messaging Media Application Format (MeMAF)." The considered scope of this project is the definition of a Media Application Format that primarily can be used for Messaging Services. To support basic interoperability, a baseline profile with minimum options would be defined. Beyond the baseline profile, additional profiles are expected to be defined that enable richer experiences. MeMAF is expected to be a profile of ISOBMFF and it would not directly define any new functions or boxes. MeMAF would support different entry points that enable composition and rendering of different messaging experiences. Among others, the following experiences are expected to be supported:
-	An A/V multimedia message that includes video, audio and possibly text to be presented jointly in a synchronized manner.
-	A message for which an image is the primary entry point
-	A message that enables 3D and immersive experiences
The following output documents regarding this project has been published:
-	WG02N0330 Draft Requirements for a Media Application Format addressing Messaging Services
-	WG03N1082 Preliminary Draft of Messaging Media Application Format (MeMAF) 
MPEG informed 3GPP SA4 in an incoming LS for this meeting that is not yet registered at the time of press deadline of this paper.
6	High-level Conclusions
Based on the summary of efforts in GSMA, DM,  IETF MIMI and MPEG a few observations are obvious:
1) Messaging formats are an important candidate for standardization
2) Protocols, message exchange, encryption and security frameworks are well defined or in progress for definition in GSMA and IETF MIMI
3) 5G Messaging services rely on existing GSMA RCS protocols. Content exchange is primarily on HTTP-based data exchange using a server, but can also happen using SIP and MSRP.
4) A gradual approach towards interoperability for messaging services is considered, i.e. different components may be developed over time to improve messaging formats.
5) None of the efforts in GSMA or IETF MIME address messaging multimedia formats for messaging services, but content interoperability is considered an important aspect. A collaboration between MPEG and 3GPP for this purpose, similar as it was done for DASH, may be beneficial.
6) Experiences mentioned in the above in terms of message content includes audio, video, but not any advanced experiences such as interactive, 3D or immersive. However, the frameworks available would allow the exchange of such experiences as long as the formats are supported on the end devices.

7	Proposal
It is proposed to 
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
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Figure 16: File Upload
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