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1. Introduction
Real-time communication today consists of voice, video and text. We utilize these communication services to write to each other, talk to each other and see each other in real-time. Ericsson has put a lot of thought into how VoLTE will play an enhanced role in 5G,
and not only to make basic voice calls on 5G smartphones, but how can we take the
communication service to the next level.

The industry could take the next step and evolve this infrastructure and services further for
a 5G world, adding on new capabilities building on IMS.

With 4G we have real-time communication, the ability to see, hear and talk over the network. With 5G and the resulting bandwidth and low latency we could add other abilities such as touch and move over the network, extending real-time communication with real-time interaction.

Ericsson, BT, and King’s College London have been researching the flexibility of IMS to provide not just voice, text, and video calling connectivity but any kind of data stream within the same session. The IMS platform inherently provides global find-and-connect with phone number, authentication, quality-of-service, mobility, security, and robustness; all of them qualities that are essential for real-time critical point-to-point communications. The low latency of 5G will enable new types of use cases, where real-time communication and interaction will be possible over long distances. This is a significant change and will potentially facilitate a global shift from real-time communication to real-time interaction. Technology-wise this can be enabled by adding a data channel to IMS, alongside with voice, video and text channels.

This shift may create new revenue opportunities for the communication service providers in various industry segments and in some consumer areas as well. This potentially unlocks an addressable market for communication service providers worldwide in areas like: Remote Health, Remote Drone Control, Remote Education, Remote Security, Remote Machinery Control, Augmented Reality, and Consumer-to-business Interaction.
2. Use Case Example – Remote Ultrasound
Today, ambulances and paramedics have limited capability to engage remote healthcare professionals and therefore must rely on the expertise of the paramedic. Few have the training or equipment to perform ultrasound diagnosis. If the doctor can be available remotely for the patient, the right diagnosis can be performed upfront with the right decisions on which hospital the patient should be transferred to, and what preparation is needed ahead of arrival. This can save precious time and money for the Health Care Provider.

This use case involves that a patient is investigated with ultrasound by the paramedic in the ambulance, with remote support from a doctor in a hospital far away. Utilizing standard IMS for securing point to point HD voice, video calling and data communication (over an IMS data channel) a paramedic that requires remote healthcare assistance can connect a voice and video call for 2-way communication. When the paramedic determines the patient would benefit from an ultrasound diagnosis, the paramedic can place a video call to the centralized ultrasound unit. There will be a live video link between the doctor and the patient, allowing the doctor to see the patient and give some commands, like “turn left”, “breathe in”, etc.


With the use of an IMS data channel, they can now also extend the ultrasound equipment in the ambulance to the doctor for remote control, with the doctor being able to see and manage the ultrasound machine directly. The doctor conducts a remote ultrasound procedure in real-time by directing the paramedic that is wearing a glove with haptic feedback connected through the IMS data channel. The connected haptic glove is controlled by the doctor through a joystick control sending small vibrations to the paramedic’s glove to direct the ultrasound sensor, whilst the doctor studies the image from the ultrasound equipment that is sent on another IMS data channel. This allows for a nonverbal, tactile interaction between doctor, paramedic and patient. The paramedic becomes the extension of the doctor in interacting directly with the patient, and the doctor is guiding the paramedic through the diagnosis. The doctor, paramedic and patient can also discuss and interact to determine next steps. Following diagnosis, the choice of hospital in which to send the patient saves valuable time and ambulance resources, and allows the team receiving the patient to prepare ahead of arrival.

This use case, demonstrated at MWC 2019 [1], is just one of many potential use cases that are enabled by this shift towards Real-Time Interaction.

3. Solution Requirements
To enable the above use case and other real-time interaction use cases in the IMS communication service framework, the following, tentative solution requirements are envisioned (not in any priority order):
1. Secure, in-call, UE-to-UE transfer of application-specific information, to meet as many end-to-end, real-time interaction needs as possible
2. No need to standardize or specify every application using the IMS data channel, for maximum usefulness, fast innovation, and fast deployment
3. Easy access to data channel input and output for the application and end-user, for fast application development and maximum usefulness
4. Multiple, IMS data channel applications can be pre-defined and used per UE
5. Which IMS data channel application(s) to use can be chosen on a per-call basis
6. Each IMS data channel application can use multiple data channels simultaneously within a single call
7. Avoid the need to create an entirely new ecosystem for IMS data channel application development, to limit the development and deployment effort for both operators and developers
8. High flexibility in IMS data channel transport characteristics, to support as many applications and usages as possible
9. Allow for operator control of applications and application use of resources, to prevent misuse of IMS and operator assets

It is expected that additional requirements may be discovered at a later stage, and the above initial, suggestions may need to be revised and/or amended.

4. Potential Technical Solution Outline
4.1. Flexibility in Usage
Through the capabilities delivered with IMS, use of the WebRTC data channel framework [2][3] would allow for configurable IMS data channel definitions whilst still ensuring quality-of-service, security and robustness. These data channels can be used to transport any types of data for any purpose, all in sync with the voice and video communication session. The data channels could be established with operator provided characteristics for the data to be sent based on existing IMS policy framework, to meet the requirements of specific use cases when it comes to latency, robustness and bandwidth. The WebRTC data channel setup can be negotiated in SDP [4] [5], which is a key component of IMS, and WebRTC data channels can therefore be an almost seamless addition to an existing IMS voice/video call. The choice of WebRTC data channel as technology in the context of IMS would therefore tentatively meet requirements 1, 6, and 8 above.

4.2. Flexibility in Development
Requirements 2, 3, and 7 can be harder to meet in a traditional IMS context and to meet them requires careful consideration, especially on the UE side.

Starting from requirement 7, if IMS data channels are based on WebRTC data channels, there’s already substantial WebRTC data channel support in all major web browsers, which also means that all major web development tools today include means to make use of WebRTC data channel. This involves use of the JavaScript programming language that can be tied to the HTML code of a web page, which is a common technique used today for any non-static web content. Available development tools include, for example, the developer mode of the web browsers themselves, as well as modern web server-side tools such as “node.js” [6], which would likely mean that existing web developers would find application development for IMS data channel very familiar.

As for requirements 2 and 3, use of JavaScript and (HTML) web pages provides a very good starting point; new applications using the IMS data channel can easily be created in JavaScript without the need to change anything around the IMS data channel itself. Having the JavaScript interpreter tied to the device platform web engine additionally provides easy programmatic access to most (if not all) UE input/output devices that JavaScript applications can use to produce and consume data sent through the IMS data channel. In terms of the above listed use case as an example, the ultrasound image from the ultrasound machine, the screen showing that ultrasound image to the doctor, the joystick, and the haptic glove are input/output devices attached to IMS data channels through physical interfaces on the UEs and must be handled by the IMS data channel JavaScript application.

Another benefit that comes from using the UE platform web engine is that programmatic JavaScript access to textual and graphical user interface elements is already solved through the existing web engine JavaScript control over any imaginable web page element. Since one of the main potential strengths of IMS data channel is that it can be used for almost anything, it wouldn’t work to require a hard-coded user interface that must be used by all IMS data channel applications. The IMS data channel JavaScript application needs flexible user interface input and output to handle end-user interaction and presentation related to IMS data channel data. This would however also suggest that the legacy dialer, traditionally used for IMS communication services, must be amended with capability to handle interactive web content in the form of HTML and JavaScript, to keep IMS data channel handling easily reachable within an IMS communication context.

4.3. Flexibility in Operations
A few remaining solution aspects on requirement 2 come from the desire to easily handle multiple IMS data channel applications in requirements 4, 5, and introducing IMS data channel application operations and control in requirement 9:

· It can be seen from the above that it is beneficial to be able to use any available web development tool, and it is therefore assumed that the web page and JavaScript used for IMS data channel are created in that way. It can further be assumed that the IMS data channel input/output and the corresponding graphical user interface (being integrated with the native dialer) must be more restricted than the general web context, which would require some verification and potential modification of the web page and the JavaScript produced by the general web development tools, before deployment in IMS data channel context.
· The WebRTC use of data channel assumes that the two end-points have access to the same JavaScript, which contains the specific application logic on how this data channel is to be used and its interaction with the end-user through the graphical user interface. It is suggested to not step away from this principle, which means that the IMS data channel web page and JavaScript must be available in both UE before use.
· It is assumed that a single end-user may want to use the same UE with several different IMS data channel applications, perhaps depending on what the desired IMS data channel use case is, perhaps also depending on who the remote party is, which means that IMS data channel application must at least be possible to change on a per-call basis. It is therefore assumed that a single UE must have access to some repository of IMS data channel applications that the end-user can select from. Such application repository could be stored locally in the UE, somewhere in the public cloud, or as operator-provided storage that is likely linked to the IMS data channel subscription.

Three benefits with operator-provided IMS data channel application storage can be noted;
a) Ability to combine the upload process with adapting the provided JavaScript and web page according to a format that will suit the UE dialer graphical layout and IMS data channel usage, as opposed to how they can be used for legacy browser WebRTC data channel on the Internet.
b) Ability to dynamically distribute an IMS data channel application that one UE desires to use in the call to the other party’s UE, as part of the call itself, simplifying usage and avoiding separate, pre-call procedures that might be considered cumbersome by the end-users and hamper IMS data channel usage.
c) Increased possibilities for the end-user to easily choose own IMS data channel application on a per-call basis, during or just before the IMS call setup (remote user might get a data channel application pushed to it as part of b) above).

4.4. Concluding Remarks
With this solution, it can be expected that interworking between IMS data channel and existing web technology use of WebRTC data channel will be very straightforward.

In a commercial network, it can sometimes be beneficial to deliver an IMS data channel-enabled service using a network slice, which could be prioritized in the network over other non-critical traffic, but there is no need to do so. In the above use case, it could e.g. be a “national health care” slice. Within the network slice, different bearers/data flows with different characteristics can be established as needed.

5. Other Technical Solution Candidates
It could be argued that other data channel capabilities are already available in IMS, such as e.g. MSRP [7][8]. However, MSRP is mainly a messaging protocol and is not designed for stream data. Also, MSRP doesn’t have the tight relation to HTML and JavaScript provided by WebRTC data channel and the benefits from that is typically missing from MSRP implementations, which make them much less flexible and less easy to use for data channel application developers. While it would be possible to expose a platform IMS MSRP stack to an application on the UE in the same fashion as the WebRTC data channel is exposed to JavaScript, no such plans are currently known. It should be noted that choosing WebRTC data channel as technology for IMS data channel doesn’t prevent use of MSRP; In case MSRP is needed by future IMS data channel applications, e.g. to interwork with existing MSRP applications, work is ongoing in IETF to describe how to run MSRP within the WebRTC data channel [9].

6. Relation to Existing WebRTC in IMS Specifications
There is a specification of WebRTC access to IMS in 3GPP [10]. That specification is however focused on access to IMS from an IMS-adapted WebRTC client or using IMS as a communication network between IMS-adapted WebRTC clients, effectively extending IMS to the WebRTC domain. Clause 8 of that specification describes use of the WebRTC data channel, but only to pass data between WebRTC clients adapted to IMS usage. Additionally, IMS will only pass through the content of such WebRTC data channel if the eIMS-AGW can translate between WebRTC data channel and some other protocol that is supported inside the IMS domain, e.g. MSRP where MSRP is carried in the WebRTC data channel [9] outside of IMS domain. Therefore, extending IMS itself to handle WebRTC data channel as another media alongside voice, video, and text seems to be out of scope for that specification today.

7. Proposal
Specify IMS data channel capability as a new, optional feature in TS 26.114 with corresponding changes to impacted CT specifications, adding to the existing voice, video, and text capabilities.
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