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************************************First Change************************************************

5.1.2
Potential Service Requirements
Services in this category require very low data error rate. Some of them also require very low latency, i.e. for industrial automation with 1ms delay.

5.1.3
Potential Operational Requirements

The 3GPP system shall support efficient multiplexing of mission critical traffic and nominal traffic.
The 3GPP system shall limit the duration of service interruption for mission critical traffic.

The 3GPP system shall support improved reliability and latency as defined in table 5.1-1.
Subject to regional regulatory requirements, the 3GPP system shall support a mechanism to provide end-to-end integrity and confidentiality protection for user data.
The 3GPP system shall provide significant improvements in end-to-end latency, ubiquity, security, and availability/reliability compared to UMTS/EPS/WiFi.
***********************************End of First Change********************************************

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

5.7
On-demand Networking

5.7.1
Description

Generally, network areas with high UE density distribution varies with the time and the movement of vehicles or crowds. In these hot spots, network capabilities (e.g., high date rate and low latency) in ultra-high connection density should be provided by operators. On-demand networking should be provided by operators to meet the distribution variation. Use cases include moving areas with high UE density and HD video/photo sharing in stadium/open-air gathering use cases defined in the NGMN 5G white paper [2]. In the use case of HD video/photo sharing in stadium/open-air gathering, operators can get the event information in advance in order to provide the suitable network capability with high date rate and low latency. In moving hot spots, operators may have to analyse historical statistical and recent network data and to track the areas with high UE density in a short time, so as to provide network capabilities to hot spots on demand. 

***********************************End of Second Change*******************************************

************************************Third Change************************************************

5.32
Improvement of network capabilities for vehicular case
5.32.1
Description

The use case will study how to bring high-rate services seamlessly to users in moving cars and buses in a dense urban environment. There are two ways to provide support service to vehicular users. If a vehicle is equipped with a vehicular base station (or a relay), the cellular network should be able to provide a high-rate link to a car or a bus. If such equipment is not available, the moving user equipment must have direct link to the cellular network. As the car / bus rates are aggregates of those for a single user, the rate requirement is higher for links serving them.

Pre-conditions
There are multiple user applications which need to be supported: High Definition Video (streaming/non-real-time), High Definition Video (conversational/real-time), Cloud Computer Games – Low Latency Applications. It is assumed that majority of the game computations occur in the cloud and only video rendering is performed by the user device (thin client).

Users of these applications are located in cars and buses moving up to 60 km/h in dense urban environment. The streets in this use case have 6 lanes (counting both directions).

Looking from the view of specific applications, table 5.32-1 gives the average needed values. These are taken as the basis for further use case definition. The ratio between e2e and air latency has been assumed as 5 to 1.
Table 5.32-1: KPIs for three possible services
	Application
	Average End User Throughput
	Latency (end-to-end)
	Latency (over the air)

	High Definition Video 8K (streaming)
	< 100 Mbps (DL) [7]
	< 1 s [8]
	< 200 ms

	High Definition Video (conversational)
	< 10 Mbps [7] (DL/UL)
	< 150 ms [8]
	< 30 ms

	Cloud Computer Games with 4K 3D graphics – Low Latency Applications
	< 50 Mbps (DL/UL) [9] (UL is needed for multiplayer game computation in user device)
	< 7.5 ms (10 times less than in [8] for real time games)
	< 1.5 ms


***********************************End of Third Change*******************************************

************************************Forth Change************************************************

6.2
Considerations on grouping of use cases

… …

Network operation (NEO)

System flexibility

5.2   Network slicing

5.8   Flexible application traffic routing

5.37 Routing path optimization when server changes
5.48  Provision of essential services for very low-ARPU areas

5.49 Network capability exposure
5.56 Broadcasting Support (duplicate with eMBB) 
5.57 Ad-Hoc Broadcasting
5.64 User Multi-Connectivity across operators
5.69 Network Slicing – Roaming
5.70 Broadcast/Multicast Services using a Dedicated Radio Carrier
5.73 Delivery Assurance for High Latency Tolerant Services
5.74 Priority, QoS and Policy Control
… …

Mobility support

5.34 Mobility on demand
5.47 SMARTER Service Continuity
5.42 Low mobility devices (duplicate with mIoT)
***********************************End of Forth Change*******************************************

