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***********************************Second Change***********************************************

5.10
Mobile broadband services with seamless wide-area coverage

5.10.1
Description

As a basic scenario of mobile communications, the seamless wide-area coverage scenario aims to provide seamless service to users. In future, mobile broadband services such as mobile cloud office, mobile cloud classroom, online games/videos, and augmented reality, etc. will become more and more popular and helpful. People hope mobile broadband services are provided wherever they go, for example, urban areas, rural areas, high-speed railways and fast ways between cities. That is to say, mobile broadband services are provided in seamless wide-area coverage [3] [4] [5]. 

Here is an example of this use case.

1. 
Jack works in an urban city, and today he travels on a business trip. He takes a taxi to the high-speed railway station, and spends 4 hours on the high-speed train. Meanwhile, some urgent work needs to be settled. He continues to work on the taxi and the train using his smart phone or laptop as if he was working in his office. Necessary relevant data (such as document, video, etc.) is obtained from the company’s cloud storage server. He can communicate with his colleagues and share the work results with them conveniently and timely.

2.
Getting off the train, he arrives at the destination which is in rural areas and meets his customers. He introduces a new product of his company to customers, and at the same time, a video conference by operators’ network is held so that his colleagues who are still in their office can also get involved.
3.
After the conference, Jack feels tired and goes to the company’s guest room which locates beside the factory.  It’s the evening game time, by connecting to the operators’ network; he plays online games with his friends.

4.
On the return high-speed train, he watches the football match online that he missed last midnight using his smart phone.
In this case, Jack gets consistent user experience of mobile broadband services on his trip, including on the taxi, the high-speed train, and the rural areas with the assist of operator’s network.

However, according to above steps 1 and 4, i.e., when Jack is on high speed train, besides the original requirements, the high speed moving scenario is also required to consider some other necessary issues as follows:

-
A high speed moving train usually contains hundreds of passengers (e.g., 500 passengers in a train). Therefore, it may consider that at least hundreds of active UEs may access the internet for different services/applications in a high speed train. Thus, the system shall provide sufficient bandwidth for these active UEs simultaneously at least.
-
Some users may use on-line gaming or other real-time applications/services for spending travelling time in the high speed moving train. Therefore, these kinds of applications/services still require stringent delay requirement (e.g., 10 ms E2E delay) such that users can have satisfaction with these applications/services.

5.10.2
Potential Service Requirements

For wide area coverage, the system shall support user experienced data rate for mobile broadband services anytime and anywhere, e.g., 100Mbps.

NOTE:
The above requirement assumes reuse of an existing base station site grid. 
The system shall support fast-moving end-users, e.g., 500km/h.

The system shall support high connection density for high speed scenarios, e.g., 500 active UEs simultaneously.

The system shall support low latency for high speed scenario.

5.10.3
Potential Operational Requirements

Void.

************************************End of second change******************************************

************************************Third change*************************************************  

5.11
Virtual presence

5.11.1
Description

The goal is to provide interactive services for high data rate zones (e.g. Office environments) as described in section 3.2.1 of the NGMN 5G White Paper [2].

A use case can be:

Phil works in a multinational company which has offices in many big cities. He has regular meetings with colleagues based in other countries. He uses to have real time 360° video communications: he wears Virtual Presence glasses, allowing to be merged in a meeting room where he can see all his other colleagues sitting around a table. He can interact with them in real time as if they were just in front of him.
     Phil is alone in his office and wear special glasses. His office is equipped with cameras for transmitting his video to the network.

     Phil actives a communication with the virtual presence conference bridge in order to initiate a 360° video communication with all his colleagues.

Another use case can be:
Abigail recently had surgery and cannot attend her classes. Virtual Presence can give her real time 360° video communication with her classmates and teacher. 

There is a trade-off between very low latency and modest bandwidth requirement vs. modest latency and high bandwidth requirement pending on where the composing of the virtual meeting stream is located.

5.11.2
Potential Service Requirements

The system shall provide high bandwidth (bidirectional) and low latency. In Office environments, this implies also a full indoor coverage.

The roundtrip delay shall be in the magnitude of 2-4 ms with a bandwidth capable of running an 8k stereo video stream [250Mbps] uplink and downlink.

NOTE: 
The above requirement is in a virtual presence scenario where composing the “virtual meeting room” is located in the network. 

5.11.3
Potential Operational Requirements

Void.

*************************************End of third change*****************************************
**************************************Fourth change*********************************************
5.14
Tactile Internet

5.14.1
Description

Tactile internet, defined as "Extremely low latency in combination with high availability, reliability and security will define the character of the Tactile Internet", makes the cellular network an extension of our human sensory and neural system. Human sensory system requires a millisecond or lower latency to give the impression of immediate response. If the force feedback from a remotely operated tool comes too late, the operation of the tool becomes difficult. If the visual feedback from a virtual or augmented reality headset arrives too late, the human operator may have nausea.

Another important requirement for tactile internet is very high reliability: if the human operator operates a device that interacts with its surroundings, it is very important that he remains in full control of that device all the time. This makes also the security important: the connection must remain intact and secure, without the possibility for outsiders to block, modify, or steal the connection.

Related material can be found in;

- 
NGMN 5G White Paper [2]

-
3.2.1 Use Cases/Ultra-reliable Communications/Extreme Real-Time Communications/x. Tactile Internet

- 
4G Americas 5G White Paper [6]

- 
2.2 EXTREME VIDEO, VIRTUAL REALITY AND GAMING APPLICATIONS

-    5G & Education [34]

- Education: Telementoring, Teleteaching, Teleteamworking

5.14.2
Potential Service Requirements

The 3GPP System shall support very low latency (~1 ms)

The 3GPP System shall support very high reliability

The 3GPP System shall support connections that are very difficult to block, modify, or hijack

5.14.3
Potential Operational Requirements

Void.

************************************End of fourth change*****************************************

************************************Fifth change************************************************
5.39
Wireless Briefcase

5.39.1
Description
This use case provides a user with Personal Content Management (PeCM) of all of their traditionally stored HDD information in the form of a Flat Distributed Personal Cloud (FDPeC) facilitated over the 3GPP communications network.

Today there are many single-stop cloud providers but they are all centralised and have notable latency even when accessed by fast communications links to the internet.

What is proposed here is a ‘distributed cloud’ accessed over the 3GPP communications network and always aware of the latest changes that a user is making to their personal information and stored files.

A user would need to carry only their 3GPP communications device in order to access any of their personal content information/files.

The FDPeC comprises multiple ‘distributed’ storage locations: i) at the 3GPP device, ii) at the 3GPP edge node cache that they are currently camped on and iii) at the user’s nominated Internet Cloud store.

The users Most Recently Used (MRU) information/files are stored at the 3GPP device and/or at the 3GPP edge node cache

The Least Recently Used (LRU) information/files are stored at the Internet Cloud store.

Over time the user’s information/files are all stored at the Internet Cloud store.

As the user moves, his information is stored at different parts of the composite FDPeC in order to minimise latency and manage the cloud across the available communications options that the user can access at this time and in this environment. 
Such a service could also provide a student wireless backpack, where students can resume their work through the same or a different device at a time convenient to them, with very fast response times from the network.
5.39.1.1
Pre-conditions

The user has subscribed to an Internet Cloud store

The user has subscribed to an operator’s or service provider’s FDPeC

5.39.1.2
Service Flows

1.
A user is at work; his 3GPP device is on the desk and operates as a communication bridge to a local machine that has 3GPP/WiFi connectivity, a human interface and a processor with a set of local applications and the user’s FDPeC.  

2.
The user’s 3GPP device has automatically security validated that the applications on the local machine are valid for this user and enabled them for access to the FDPeC whilst the user is in short range of the local machine. 

3.
The user walks away from the desk and takes his 3GPP device with him.  

4.
The FDPeC system tracks the user/3GPP device with all of his MRU and open documents/information ported on his device and ends the security validation with the local machine on the desk.

5.
The user/device moves to another location in the car or at home and moves into range of the new local machine and security validates with this new set of equipment (if the user has previously camped on this equipment)

6.
In this way the user can move around to different local machines and has to carry only his device with him.

7.
Initial validation of the user’s device with a particular local machine is enabled by operating a simple security software application running on the local machine and validating the device to it using the device and SIM security as the security anchor.

5.39.1.3
Post-conditions

Void.

5.39.2
Potential Impacts or Interactions with Existing Services/Features

Void.

5.39.3
Potential Requirements

The 3GPP system shall support the ability to securely store the personal data information/files of a user in such a way that they are retrievable with no perceptible delay to the user. 

The 3GPP System shall support a mechanism to control the upload and download of personal information/files between the 3GPP device and a server in the network (e.g., Flat Distributed Personal Cloud). 

NOTE:
A suitable control system (e.g. FDPec control system) can be standardised for use as part of the 3GPP system evolution.

*************************************End of fifth change*****************************************
**************************************Sixth change**********************************************
5.44
Cloud Robotics
5.44.1
Description

Rather than viewing robots and automated machines as isolated systems with limited computation and memory, Cloud Robotics considers a new paradigm where robots and automation systems exchange data and perform computation via networks. Cloud robotics would allow robots to offload compute-intensive tasks like image processing and voice recognition and even download new skills instantly.

For instance, a robot that finds an object that it's never seen or used before (e.g. a plastic cup). The robot could simply send an image of the cup to the cloud and receive back the object’s name, a 3-D model, and instructions on how to use it.

A robot would send video/audio of what it is seeing/hearing and data collected to the cloud in real time, receiving in return detailed information about the environment and action instructions. Using the cloud, a robot could improve capabilities such as speech recognition, language translation, autonomous car, path planning, and 3D mapping.

It is supposed that cloud robotics will be widely used in future for industry and living, for example, each family has one or several cloud robotics that are connected to the 3GPP network. In addition, robots can play an important role in assisting people with disabilities, e.g. helping students with special needs to interact with their educational environment and people around them.
5.44.2
Potential service requirements 

The 3GPP system shall support UEs of high density distribution to upload synchronized audio, video and data in real time. 

The 3GPP system shall support end to end latency lower than [10ms].
5.44.3
Potential operational requirements

Void.

*************************************End of sixth change******************************************
************************************End of changes**********************************************
