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Abstract: This contribution proposes three changes to the content of clauses 5 & 6. Since these changes affect the same text, they are combined in a single contribution to show the end result of overlapping changes.  The changes are as follows:

1)  Clauses 5 & 6 are merged into a new clause 5. After significant off-line discussion, it is understood that the requirements in 22.104 are all requirements on the 5G system rather than some of them being service layer and others being on the network. Clause 7 is renumbered to complete this change.
2)  Descriptive text providing context for the requirements is added to the new clause 5.

3)  Table headers are added to the tables.

Proposed Text Changes:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

CRC

Cyclic Redundancy Check 
CSIF
Communication Service Interface
FIFO
First In, First Out 
HCL
Higher Communication Layer

LCL
Lower Communication Layer

5
Performance requirements
5.1
Overview
There are two fundamental perspectives concerning dependable communication in 5G systems: the end-to-end perspective of the communication services and the network perspective (see figure 5.1-1).

[image: image1.emf]distributed

automation

application

CSIF

distributed

automation

application

CSIF

Communication Service

CSIF –Communication Service Interface betweendistributedautomationapplication/functionand 5G system

5G Service Performance Requirements

5G System


Figure 5.1-1: Network perspective of 5G system 

The tables in clauses 5.2 through 5.5 below provide sets of requirements where periodicity and determinism are critical to meeting cyber-physical control application needs in various vertical scenarios. While many use cases have similar KPI values in some cases, the important distinction is that in order to meet the needs of different verticals and different uses, the 5G system will need to be sufficiently flexible to allow deployment configurations that can meet the different sets of KPIs specific to each use. 
Clock synchronisation is needed in many "vertical" use cases. The requirements and tables in clause 5.6 provide specific criteria for managing time sensitive communications in an industrial environment.

High accuracy positioning is becoming essential for Factories of the Future. The reason for this is that tracking of mobile devices as well as mobile assets is becoming increasingly important in improving processes and increasing flexibility in industrial environments, clause 5.7 provides positioning requirements for horizontal accuracy, availability, heading, latency and UE speed in an industrial use case scenario.

5.2
Periodic deterministic communication

5.3
Aperiodic deterministic communication

5.4
Non-deterministic communication

5.5
Mixed traffic





5.6   Clock synchronisation requirements

5.6.1
Clock synchronisation service level requirements 
The 5G system shall support a mechanism to process and transmit IEEE1588 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.

The 5G system shall support a mechanism to synchronise the time clock of UEs with external clocks through the 5G system. 

The 5G system shall be able to synchronise the time clock of the UEs that are distributed across different geographically deployed 5G networks. 

5.6.2   Clock synchronisation service performance requirements
Table 5.6.2-1 Clock synchronization service performance requirements
	Clock synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Synchronisation clock synchronicity requirement 
	Service area 
	Scenario

	1
	 Up to 300 UEs
	< 1 µs
	≤ 100 m2
	· Motion control

· Control-to-control communication for industrial controller

· Smart Grid: synchronicity between the entities


	 2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming


5.7   Positioning performance requirements
High accuracy positioning is becoming essential for Factories of the Future. The reason for this is that tracking of mobile devices as well as mobile assets is becoming increasingly important in improving processes and increasing flexibility in industrial environments,

Table 5.7-1 below lists typical scenarios and the corresponding high positioning requirements for horizontal accuracy, availability, heading, latency and UE speed.

Note: The column on “Corresponding Positioning Service Level in TS 22.261” links the scenarios listed to the service levels defined in TS 22.261[2].
Table 5.7-1 Positioning performance requirements
	Scenario 
	Horizontal accuracy 
	Availability
	Heading 
	Latency for position estimation of UE
	UE Speed 
	Corresponding Positioning Service Level in TS 22.261 

	Mobile control panels with safety functions (non-danger zones)
	< 5 m 
	90%
	N/A
	< 5 s
	N/A
	Service Level 2

	Process automation – plant asset management
	< 1 m
	90%
	N/A
	< 2 s
	< 30 km/h
	Service Level 3

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1m (relative positioning)
	99%
	N/A
	1 s
	< 30km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 m
	99%
	< 0,17 rad 
	< 15 ms
	< 10 km/h
	Service Level 4

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	99.9% 
	< 0,54 rad
	< 1 s
	N/A
	Service Level 4

	Flexible, modular assembly area in smart factories (for autonomous vehicles, only for monitoring proposes)
	< 50 cm
	99%
	N/A
	1 s
	< 30 km/h
	Service Level 5

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	99,9%
	N/A
	10 ms
	< 30 km/h
	Service Level 6

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	99%
	N/A
	< 1 s
	< 30 km/h
	Service Level 7


6
Ethernet applications 

6.1
Description

This section lists the requirements applicable to the 5G system for supporting cyber-physical applications using Ethernet.
For requirements pertaining to common, fundamental Ethernet transport requirements, and any requirements necessary to support the 5G LAN-type service, see clause 6.24 in TS 22.261 [2].
6.2
Requirements

For infrastructure dedicated to high performance Ethernet applications, the 3GPP system shall support clock synchronisation defined by IEEE 802.1AS across 5G-based Ethernet links with PDU-session type Ethernet.

For infrastructure dedicated to high performance Ethernet applications, the 3GPP system shall support clock synchronisation defined by IEEE 802.1AS across 5G-based Ethernet links and other ethernet transports such as wired and optical (EPON.)

For infrastructure dedicated to high performance Ethernet applications, the accuracy of clock synchronisation should be better than 1µs.

For infrastructure dedicated to high performance Ethernet applications, the 3GPP system shall support time-aware scheduling with absolute cyclic time boundaries defined by IEEE 802.1Qbv [14] for 5G-based Ethernet links with PDU sessions type Ethernet.

For infrastructure dedicated to high performance Ethernet applications, absolute cyclic time boundaries shall be configurable for flows in DL direction and UL direction.

For infrastructure dedicated to high performance Ethernet applications, the 3GPP system shall support coexistence of hard-RT traffic following a time-aware schedule and lower priority traffic. The lower priority traffic cannot have a performance degrading impact on the hard-RT traffic.

The Ethernet transport service shall support routing based on information extracted from the Ethernet header information created based on 802.1Qbv.
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