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Abstract: This document proposes a general cleanup to TR 22.891
Summary
The style and terminology is not completely unambiguous in TR 22.891. For example, the term speed is used for both data rate and end-user movement. It is better to use clearer and unambiguous terms.

There are also some evident unintentional errors, saying, e.g., "to enable [...] a minimal level of reliability".
Proposal
Perform a general cleanup of TR 22.891.
Thischange is not needed as it is covered by another Proxy CR









----- START OF 1ST CHANGE -----
5.6
Mobile broadband for hotspots scenario
5.6.1
Description
In dense urban areas, users can be either indoor or outdoor. The coverage area is wider than the office scenario. Backhaul availability would be one of the key issues in this scenario, especially if the backhaul is wired. Self wireless backhaul can also be considered which allows flexible deployment of serving nodes and potentially reduces the cost of the networks. Precise network planning would be difficult, considering the deployment cost, backhaul capacity and scalability etc.  Random or semi-random network planning should be considered.
Given it is a dense urban area, dependent on time of day (e.g. morning, evening, weekday vs. weekend etc.) and the location(e.g. shopping mall, downtown street), there could be high volume and high capacity multi-media traffic upload and download towards internet as well as D2D communications. The traffic volume per cell is very large.
Meanwhile when a user is indoors, it is either stationary or nomadic; however, when a user is outdoor, it may travel slowly.
5.6.2
Potential Service Requirements

The 3GPP system shall support  the user experienced data rate up to Gbps of level while the user is moving slowly.
The 3GPP system shall support the peak data rate at tens of Gbps while the user is moving slowly.
The 3GPP system shall support the whole traffic volume in the area at least the level of Tbps/ k㎡.
5.6.3
Potential Operational Requirements

The 3GPP system shall support flexible and efficient backhaul especially outdoor
5.7
On-demand Networking

5.7.1
Description

Generally, network areas with UE high density distribution varies with the time, and moving vehicles or crowds. In these hot spots, high date rate and low latency network capabilities in ultra-high connection density should be provided by operators. On-demand networking should be provided by operators to meet the distribution variation. It includes moving areas with UE high density and HD video/photo sharing in stadium/open-air gathering use cases defined in the NGMN 5G white paper [2]. In HD video/photo sharing in stadium/open-air gathering use case, operators can get the event information in advance in stadium/open-air gathering to prepare to provide the high date rate and low latency network capability. In moving hot spots, operators may have to analyse historical statistical and recent network data and to track the areas with UE high density distribution in a short time, so as to provide network capabilities to hot spots on demand. 
Here are two examples of on-demand networking.
There is a football match in the Beijing National Stadium this afternoon. Near to ninety thousand audiences will come to watch the match. During the match, audiences may share HD live video with friends who are not at the scene, or post HD photos to the WeChat, a social APP. These applications will require a combination of ultra-high connection density, high date rate and low latency. Operators can provide the network on demand in the stadium area. When the match is over, all the audiences will return home. There is no need to provide high network capability. So the operator should change to very low network capability with the demand variation.
While moving vehicles or crowds (e.g., moving mass events such as walking/cycling demos or a long red-cycle of a traffic light) will generate capacity variation (from almost stationary to bursty), the hot spots areas can be tracked and operators can realize dynamic and real-time provision of capacity for these areas with UE high density moving fast.

5.7.2
Potential Service Requirements

The 3GPP system shall provide guaranteed user experience for mobile broadband services like live video in areas with a high UE density which requires user experienced data downlink rate of 300 Mbps and uplink rate of 50 Mbps in 200-2500 /km2 connection density.
The 3GPP system shall provide consistent users experience when terminals enter the areas with a high UE density which requires user experienced data downlink rate of 50 Mbps and uplink rate of 25 Mbps in 2000/km2 connection density.
5.7.3
Potential Operational Requirements

5.8
Flexible application traffic routing
----- END OF 1ST CHANGE -----
----- START OF 2ND CHANGE -----
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.
5.10.3
Potential Operational Requirements

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.

----- END OF 2ND CHANGE -----
----- START OF 3RD CHANGE -----
5.13
Industrial Control
5.13.1
Description

Several industrial control applications require high reliability and very low latency (~1 ms) whereas the data rate requirement may be relatively low. In some case also high data rates may be required, e.g., in the uplink, to deliver live video stream to a physical operator, or a computer which then analyses the video and adapts the control to the situation (10s of Mbps per user in a dense environment).

Traditionally industrial control applications have relied on wired connections, or proprietary or tailored wireless solutions. A wired connection, despite the potential of being fast, supporting a high bandwidth, and being reliable, may not be applicable for every situation simply due to the fact that physical wires are subject to tear and wear, and because wiring impacts the mechanical design of the machines to be controlled. Proprietary wireless solutions may suffer from the high prices due to the lack of mass production, and from the lack of globally available frequency bands.

A high-reliability low-latency wireless connection with a high uplink bandwidth fullfils the requirements for industrial control applications.

Reliability can be further enhanced by dedicating the radio interface to the specific industrial control application, and separating the required core network processing from other traffic in the network.

Low latency can be further enhanced by allowing local processing of the traffic.

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
- 3.2.1 Use Cases/Ultra-reliable Communications/xiii. Collaborative Robots: A Control Network for Robots
- 4G Americas 5G White Paper [6]
- 2.1.1 SMART GRID AND CRITICAL INFRASTRUCTURE MONITORING
- 2.4 PUBLIC SAFETY
5.13.2
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 very high availability

The 3GPP system shall support high uplink data rate (tens of Mbps per device in a dense environment)

5.13.3
Potential Operational Requirements

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
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
----- END OF 3RD CHANGE -----
----- START OF 4TH CHANGE -----
5.15.2
Potential Service Requirements


The 3GPP system shall support extremely high reliability and extremely low latency [1-10 ms] for data transmission.
5.15.3
Potential Operational Requirements


The 3GPP system shall support self-organized dynamic networking for multi-hop localized network;

----- END OF 4TH CHANGE -----
----- START OF 5TH CHANGE -----
5.18
Remote Control
5.18.1
Description

In future, UAV (unmanned aerial vehicle) would be widely used for delivery (e.g. Amazon plans to use UVA to deliver goods), which improves delivery efficiency. In addition, UAVs could be used to collect video information on site and deliver emergency equipment to the exact site where accident happens while first aid personnel could not arrive promptly, e.g. serious traffic.  
For an  instance, the owners of UAV (e.g. Logistics companies or Medical institutions) subscribe to latency and ultra reliable transmission service from Operator A, and control the UAV remotely through the service. The service flow would be as follows.
1.
When an accident happens, a manipulator controls the UAV carrying necessary equipment and medicine to take off from the hospital.
2.
UAV shoots real-time pictures or video along the road and sends the image back to the manipulator.
3.
Assisted by the video sent back from UAV, the manipulator controls the UAV away from obstacles through the manipulator.
4.
Continuously the manipulator sends the command message to control the velocity of UAV precisely. 
5.
Besides the real-time image, the UAV in flight also sends back position information and other data from its carried sensor back to the manipulator simultaneously.
Assisted by real-time image and information sent back by UAV, manipulator at the console controls the UAV remotely flying through complex terrain and landing at the exact site where the accident happens.
5.18.2
Potential Service Requirements


The 3GPP system shall support improved reliability for fast-moving end-users (e.g. 120km/h);
The 3GPP system shall support end to end latency lower than [10ms] for fast-moving end-users;
The 3GPP system shall support seamless connection for fast-moving end-users.
5.18.3
Potential Operational Requirements

5.19
Light weight device configuration 
5.19.1
Description

The new system is expected to support all kinds of devices, ranging from very simple, limited function devices to very complex, sophisticated computing platforms.  On the lower end of the device function range, not all such devices may use IMS and may not need to be equipped with an IMS client, and yet it would still be desirable to activate such a device remotely.  A light weight configuration mechanism may be used to provide the configuration information to the device.

5.19.2
Potential service requirements 
The 3GPP System shall be able to support devices (e.g., smart meter) with limited communication requirements and capabilities (e.g., devices without an IMS client).

The 3GPP System shall support a lighter weight signalling for device configuration (i.e., service parameters) than is currently available in EPS.  

5.19.3
Potential operational requirements 
5.20
Wide area sensor monitoring and event driven alarms

5.20.1
Description

Consider the case of forest fire alarms or wide area outdoor security motion sensors.  Sensors would communicate periodic signs of life when not triggered and event information when triggered.  Communication would be mission critical and high priority when activated, wide spread, and initiated in the uplink direction.  Devices would be low cost, low powered, battery sensors.

A need arises that requires monitoring a wide area for a particular measured property.  The measured property may be, but is not limited to, temperature, motion, vibration, air quality, moisture, or radiation.  The need may have been planned (e.g., due to building construction or bridge maintenance) or unplanned (e.g., as a result of a forest fire or other natural/man-made event).  

The area to be monitored is “wide” in the sense that it is remote and/or large enough that other wired or wireless network connectivity for the number of sensors deployed is impractical.

Sensors to measure the particular property are deployed in the area of interest.  Sensors may be purposefully placed in specific locations (bridge joints, farm field divisions) or randomly dropped (forest fire).  Once deployed, sensors are expected to be fixed or move slowly. Sensors may be manually or automatically activated when they are deployed in the area to be monitored. Upon activation, each sensor identifies itself with the network and registers with the sensor monitoring service/application. The sensor sends its information unsolicited and infrequently with no expectation of a response from the network.
A method by which large numbers of stationary (or not move far) sensors may be deployed and data may be uploaded while minimizing overhead is vital. 
----- END OF 5TH CHANGE -----
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