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Abstract: This proposal describes the use case on Immersive Communication with built-in RTC.
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8.x
Use case on Immersive Communication with built-in RTC

8.x.1
Description

Empowered by the rapid development of the AI technology, the service providers are able to provide more and more personalized and enriched services to their users when making daily routines within their homes, at their workplaces, in stores, at restaurants, as well as traveling for work or leisure. This kind of personalized services are widely enjoyed by the customers. For example, a lot of countries are facing a major challenge in providing care support for senior citizens due to their rapidly ageing population and declining old-age support. The capability to introduce AI techs to provide more personalized and real-time communication services would be a great help. Below we explain some of the foreseen advantages from different perspectives: 
The operators have provided the voice service for a very long time and a lot of users are used to use the voice service from the operators. The capability to understanding and interacting with natural language is one of the big advancements in AI tech. It’s practical & natural to introduce this kind of capability to enhance the current voice service offered by the operators and push their service offering portfolio to the next level. 

The operators have a very solid identification and authentication & authorization system, with which the operators are able to secure the management and utilization of the customized AI service, such as personal AI assistant. The operators are able to link the users and their personal AI assistant across the world. This gives the operators a unique position to provide a personalized, secure and trustworthy service for the client which cannot be offered with any other communication alternatives.

The operators have always been well complying with the user/data privacy related law and regulations. And users put their trust on the operators. Therefore, operators will have advantage in providing customized service such as personal AI assistant. Operators hold a unique position to enable privacy aware solution for the customers. The provided service can be easily adapted to fulfill the various regulation frameworks in different parts of the world. This advantage makes mobile operators a unique player in the market to provide such services globally.   

The operators have already had the capability to deliver certain kind of AI related services to the users. Especially in real-time communication service, operators are providing AI capabilities such as voice and video recognition, translation, and media rendering, to implement real-time translation, fun calling, and a spectrum of new services. Users can convey information and express emotions more easily and enjoy a superlative service experience [X2].  And with the capability of IMS DC, operators are able to provide AI capabilities such as touch screen interactions, content sharing, and AR annotations, and to implement new services that include interactive menus and remote repair. Enterprises can improve communication efficiency and complete business transactions through calls [X3].Those services are gradually deployed by more and more operators [X4][X5]. Currently, AI related services are realized through external AI capabilities, and the AI built-in service such as AI Assistant has not been fully explored.
Based on innovative technologies such as emotional interaction and brain-computer interaction, artificial intelligence with perception, cognition, and even thinking abilities will gradually replace traditional interactive devices. Anthropomorphic artificial intelligence (AI) refers to AI that generates proactive intelligent interactive behaviors and can also perform emotional judgment and feedback intelligently. Anthropomorphic artificial intelligence will transform the relationship between humans and AI into one that is emotional, warm, and more equal, resembling human-like interaction. For example, a virtual personal assistant equipped with anthropomorphic artificial intelligence can observe the user's facial expressions, tone of voice, and body language in real-time to respond in a more human-like and emotionally aware manner.
It’s highly possible and practical for the operators all over the world to provide more intelligent and customized service to the consumers with the capability of the next generation network, such as personal AI assistant. The personal AI assistant service provided by the operators, consists of two parts: service platform and personal AI assistant. Below we explain the foreseen potential capabilities per case:

The new functions should be supported by the network:

Quick rollout of new services.

Instead of deploying all the functions at once, the functions of the platform could be deployed on demand.

Providing different levels of the personal AI assistant service based on the requirements and authorization of the customers. The personal AI assistant service will be more and more customized with wider authorization of the customers and the growing of the usage duration. If a user only wants basic AI service, the personal AI assistant could provide the very basic services (such as searching) without being customized for this user.

Obtaining the authorization from the customers to collect the personal data (e.g. position, subscribed services) in the following steps:

Gather the needed personal info through the questionnaire once the user decides to subscribe to this service (user personal freedom of choice and consent is respected). 
Ask for permission to collect personal info in certain situations, to form the user profile used for the customization of personal AI assistant. During the usage of the personal AI assistant, when operator needs to collect certain kind of personal info but does not have the permission, it will need to ask for the permission before collecting any personal information. The operator will also provide a way for the user to delete all/part of his/her personal info.
Collected personal data should be accessible for the end user in case of the need and they should be totally removed from the platform if requested by the end user.  
Personal AI assistant:

Every subscriber will have their own personal AI assistant.

Each personal AI assistant will have related identifier which can be used in authorization & authentication & routing(find each other).

The personal AI assistant could be invoked via the dialer app, gestures or voices. 

The personal AI assistant could be utilized during the SMS messaging, during the call. User could also call the personal AI assistant directly.

The personal AI assistant could understand the user intention and execute the user's instructions.
The personal AI assistant could coordinate the network services, 3rd party services to achieve user intention.
Overall, personal AI assistant service, provided by the operators via the enhancement on network, is a customized service, which can interact with end users through voice, text, gesture to provide an immersive experience, etc. during a call. The provided services include intent-based search, personalized recommendations, voice-controlled smart home devices, and interaction with various applications (including 3rd party AI assistant), services (including services from 3rd party), and devices. The personal AI assistant can be invoked during the call by the user with the key words or gestures. It can communicate with trusted 3rd party during a call session and after call session. Personal AI assistants belonging to different users can also communicate with each other. 

8.x.2
Pre-conditions

Mary subscribes to Operator EMo’s personal AI assistant service which is provided by the RTC system. When Mary subscribes to this service, Operator EMo asks her to provide some basic information:

- how she wants to use this service, such as voice recording for the work related calls, daily life assistant (seat reservation, car rental, travel planning, and etc.), remote monitoring of the home devices and so on. 

- the basic personal info to be used for optimizing the personal AI assistant

- her permission for the personal info collection, which will be also asked during the use of the service. 
Mary chooses to use the personal AI assistant as a daily life assistant. She only gives limited permissions for the operator to collect her personal info; and the operator needs to ask for her permission again before collecting her personal info.

Mark, Mary’s boyfriend, subscribed to the similar personal AI assistant service provided by a different operator, Operator AMo’. Mark’s UE also has a personal AI assistant provided by mobile operation system. He also has an intelligent car, which is registered to the personal AI assistant service.

8.x.3
Service Flows
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Fig.8.x.3-1 Immersive communication with Built-in RTC (travel plan making)

While walking back home, Mark remembers that he needs to discuss with his girlfriend Mary about the upcoming holiday plan. He uses voice to make the immersive RTC call to Mary.

Mary accepts the invitation via gestures and join in the communication. Mary is also walking on the street.

Both Mark & Mary don’t want to show up in the call with the real image. Therefore, Mark & Mary both show up in the call with their digital avatar.

The conversion is about holiday plan, so Mark & Mary invoke their personal AI assistants respectively for additional help. 
Once their personal AI assistants are activated, the personal AI assistants start to capture Mark and Mary’s current intention via voice/text/gesture, analysis it together with their user profiles stored in the networks. These two personal AI assistants then communicate with each other about potential choices before concluding that driving (with Mark’s car) to another city for a city break will be the best holiday plan for Mark and Mary.

While making the travel plan, the weather condition is important info. However, operator AMo’s system does not deploy the weather application in advance. The personal AI assistant of Mark sends a request to the operator AMo’s system for the weather application. Then the personal AI assistant of Mark tries to get the info from Mark’s personal AI assistant in his UE.As a consequence, while collecting a certain amount of the requests from various clients, operator AMo’s RTC platform releases the need to deploy the weather application in the next 3 days.

Then both personal AI assistants obtain other travel info (hottest destination, recommended hotel, and the way to get to the destination) via 3rd party API. With all the information, they make the travel plan and show it to the users.

Both Mark & Mary are happy with the travel plan and ask the personal AI assistants to arrange their holiday according to the travel plan, then they end the call.

Both personal AI assistants try to arrange the travel: book the rooms on 3rd party platform, and update the calendar apps in Mark&Mary’ terminal, and send the travel destination & time to Mark’s car.  And finally, they inform the Mark&Mary via messages/push messages and etc. Besides, the personal AI assistant can perceive from the user's facial expressions, tone of voice, or body language, and take them into account while executing the tasks.
8.x.4
Post-conditions

On the agreed departure day, Mark & Mary’s calendar apps send the reminder to them and they get ready to start off on time. Mark’s car sets up the navigation according to the info obtained from the personal AI assistant. Mark & Mary arrive at the destination safely. When they arrive, they check-in to the hotel booked by the personal AI assistant via 3rd party platform successfully. At last, Mark & Mary enjoy their travel arranged by personal AI assistant.

8.x.5
Existing features partly or fully covering the use case functionality

TS 22.156 defines the service requirements for the authentication of the digital assets, and personal AI assistant could be considered as user’s digital assets.

TS 22.101 defines the service requirements for the ID of the application, and personal AI assistant could be treated as application.

The user to be identified could be an individual human user, using a UE with a certain subscription, or an application running on or connecting via a UE, or a device (“thing”) behind a gateway UE.
TS 22.156 defines the service requirements for the avatar-based real-time communication. And TS 22.228 define the service requirements for IMS. IMS supports different IMS multimedia applications. IMS supports a wide range of services, notably voice and video calls. There is extensive support for services, tightly integrated with the 3GPP system, with extensive support for roaming and integration with both PSTN and ISDN telephony, emergency services and more. The requirements for a 3D avatar application are largely covered by existing requirements in the 5G standard for IMS.

The requirements related to what is the personal AI assistant service are not defined. 

8.x.6
Potential New Requirements needed to support the use case

[PR 8.x.6-1] Subject to operator policy and user’s consent, 6G system shall be able to natively support customized personal AI assistant service from the user profile with user preference. 

[PR 8.x.6-2] Subject to operator’s policy and user consent, the 6G system should be able to support the communication between personal AI assistants.  
[PR 8.x.6-3] Subject to operator policy, personal AI assistant provided by the 6G system should be able to communicate across different PLMN.

[PR 8.x.6-4] Subject to operator policy and agreement with 3rd party, personal AI assistant provided by the 6G system should be able to interact with 3rd party capabilities (e.g. personal AI assistant provided by 3rd party, weather service provided by 3rd party).
[PR 8.x.6-5] Subject to operator policy and user’s consent, 6G system should be able to support updating capability of personal AI assistant.
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