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Abstract: This contribution provides an editorial clean-up of challenges and requirement lists TR 22.804, V1.0.0 (clause 5).
Discussion

Examples of language and other editorial editing

· "high requirement" ( "stringent requirement"

· "b" ( "bit" and "B" ( "byte" (see TS 21.801)

· "to" instead of hyphen for range

· Introduction of spaces and removal of superfluous spaces

· "average" to "target" (see discussion of jitter in TR 22.804, subclause A.3)

Proposal

------------------------- START OF PROPOSED CHANGES ----------------------------

------------------------- Start of Change 1 ----------------------------
5.1.2.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Mass Transit 1.1
	The MTTC service has the highest priority and shall not be affected by the CCTV service. End-to-end latency and availability of MTTC are not affected when running the CCTV service in parallel.
	A
	CCTV data rates may reach 500 Mbit/s per train. 

[This requirement is not covered yet by existing 3GPP requirements]

	Mass Transit 1.2
	The CCTV service shall not be affected by the MTTC service, which has a higher priority but lower data rate. Especially, delay and packet loss of CCTV is not affected by MTTC service that runs in parallel.
	A
	[This requirement is not covered yet by existing 3GPP requirements]

	Mass Transit 1.3
	The user experienced data rate for MTTC services shall be at least 200 kbit/s.
	T
	

	Mass Transit 1.4
	The end-to-end latency for MTTC services shall be below 100 ms.
	T
	

	Mass Transit 1.5
	The communication service availability for MTTC services shall be higher than 99,999%.
	T
	

	Mass Transit 1.6
	The use experienced data rate for CCTV services shall not be lower than 2 Mbit/s per CCTV application.
	T
	

	Mass Transit 1.7
	The end-to-end latency for CCTV applications shall be below 500 ms.
	T
	

	Mass Transit 1.8
	The communication service availability for CCTV services shall be higher than 99,99%.
	T
	


------------------------- End of Change 1 ----------------------------
------------------------- Start of Change 2 ----------------------------

5.1.7.6
Potential requirements and gap analysis
	Reference Number
	Requirement text
	Application / Transport
	SA1 spec covering
	Comments 



	Mass Transit 6.1
	The onboard System shall be able to support that CCTV archives can be transferred into the ground system in a time and resource efficient way with a minimum of 1 Gbit/s in dedicated places such as stations/stops or train depots.
	A/T
	A: Not covered T: Data rate covered by LTE and NR transport
	See: http://www.3gpp.org/technologies/keywords-acronyms/97-lte-advanced

	Mass Transit 6.2
	CCTV offload/Transferring CCTV archives shall not affect mission critical communication. 

NOTE: 
Transferring CCTV archives is not considered to be a mission critical service.
	A/T
	A: Not covered

T: Covered by basic 3GPP and suitable QoS
	


------------------------- End of Change 2 ----------------------------
------------------------- Start of Change 3 ----------------------------

5.3.2.5
Challenges to the 5G system

Special challenges to the 5G system associated with this use case include the following aspects:

· Very stringent requirements on latency, communication service availability, and determinism.

· Very stringent requirements on clock synchronicity between different nodes.

· Transmission of rather small chunks of data, resulting in potentially significant relative overhead due to signalling, security, etc.

· Potentially high density of UEs (sensors/actuators)

5.3.2.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 2.1
	The 5G system shall support cyclic traffic with cycle times in the order of 1 ms for a communication group of about 50 UEs and payload sizes of about 40 byte. 
	T
	

	Factories of the Future 2.2
	The 5G system shall support cyclic traffic with cycle times in the order of 0.5 ms for a communication group of about 20 UEs and payload sizes of about 50 byte. 
	T
	

	Factories of the Future 2.3
	The 5G system shall support cyclic traffic with cycle times in the order of 2 ms for a communication group of about 100 UEs and payload sizes of about 20 byte. 
	T
	

	Factories of the Future 2.4
	The 5G system shall support a very high synchronicity between a communication group of 50 to 100 UEs in the order of 1 µs or below.
	T
	

	Factories of the Future 2.5
	The 5G system shall support data integrity protection and message authentication, even for communication services with ultra-low latency and ultra-high reliability requirements 
	T
	

	Factories of the Future 2.6
	The 5G system shall support communication service availability exceeding at least 99.9999%, ideally even 99.999999%.
	T
	

	Factories of the Future 2.7
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a motion control application, without any observable impact on the other nodes.
	T
	

	Factories of the Future 2.8
	The 5G system shall support UE speeds up to 20 m/s, even for communication services with ultra-low latency and ultra-high reliability.
	T
	

	Factories of the Future 2.9
	The cyclic data communication service of the 5G system shall be able to support satisfy the safety requirements according to [25] for safety integrity level 3 (SIL-3).
	T
	

	Factories of the Future 2.10
	The 5G system shall ensure error-free transmission of a second message within the survival time if the transmission of the previous message failed.
	T
	


------------------------- End of Change 3 ----------------------------
------------------------- Start of Change 4 ----------------------------

5.3.3.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 3.1
	The strictly cyclic data communication service between a motion controller and several sensors/actuators and data service between the motion controller and a subset of the sensors/actuators or between one of the sensors/actuators and the motion controller can be simultaneously supported.
	T
	

	Factories of the Future 3.2
	The low-priority NRT data service support a data rate of at least 1 Mbit/s (in addition to the cyclic data communication service). 
	T
	


------------------------- End of Change 3 ----------------------------
------------------------- Start of Change 4 ----------------------------

5.3.5.5
Challenges to the 5G system

Special challenges to the 5G system associated with this use case include the following aspects:

· Stringent requirements on end-to-end latency, communication service availability, and determinism.

· Very stringent requirements on synchronicity between different nodes.

· Transmission of possibly large amounts of data per cyclic data transmission.

· Potentially high density of UEs in the future

5.3.5.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 5.1
	The 5G system shall support strictly deterministic cyclic traffic with cycle times down to at least 4 ms for a communication group of 5 to 10 controls (in the future up to 100) and payload sizes up to 1 kbyte. 
	T
	

	Factories of the Future 5.2
	The 5G system shall support strictly deterministic acyclic traffic with response times of less than 10 ms, i.e., any acyclic (bi-directional) message transfer shall be successfully completed in less than 10 ms.
	T
	

	Factories of the Future 5.3
	The 5G system shall support a very high synchronicity between a communication group of 5 to10 controls (in the future up to 100) in the order of 1 µs or below.
	T
	

	Factories of the Future 5.4
	The 5G system shall be able to support non-real-time traffic, both cyclic and acyclic.
	T
	

	Factories of the Future 5.5
	The 5G system shall support data integrity protection and message authentication, even for communication services with low end-to-end latency and ultra-high availability requirements 
	T
	

	Factories of the Future 5.6
	The 5G system shall support communication service availability exceeding at least 99,9999%, ideally even 99,999999%.
	T
	

	Factories of the Future 5.7
	The cyclic data communication service of the 5G system shall be able support to satisfy the safety requirements according to [25] for safety integrity level 3 (SIL-3).
	T
	


------------------------- End of Change 5 ----------------------------
------------------------- Start of Change 6 ----------------------------

5.3.6.5
Challenges to the 5G system

Special challenges to the 5G system associated with this use case include the following aspects:

-
Stringent requirements on end-to-end latency and jitter along with very stringent requirements on communication service availability.

-
Simultaneous transmission of non-critical (bi-directional) data and highly-critical safety traffic with stringent requirements in terms of latency and communication service availability to the same device.

-
The need for seamless mobility support (see the first item above).

5.3.6.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 6.1
	The 5G system shall support a bidirectional, cyclic data communication service characterised by at least the following parameters (e.g., for assembly robots or milling machines):

Cycle time of Tcycle = 4 to8 ms 

Jitter < 50% of cycle time

Data packet size 40 to250 byte
Typical work space: 10 m x 10 m 

Parallel active safety services: max. 4 in a workspace
	T
	

	Factories of the Future 6.2
	The 5G system shall support a non-cyclic bi-directional data communication service in parallel to the cyclic data transmission service with at least the following parameters:

User experienced data rate > 5 Mbit/s
Target end-to-end latency < 30 ms

Jitter < 50% of latency
	T
	

	Factories of the Future 6.3
	The 5G system shall support seamless handovers between two base stations without any observable impact on the (safety) application.
	T
	

	Factories of the Future 6.4
	The 5G system shall support a cyclic data communication service charaterised by at least the following parameters (e.g., for mobile cranes, mobile concrete pumps, fixed portal cranes, etc.):

Cycle time of  Tcycle = 12 ms 

Jitter < 50% of cycle time

Data packet size 40 to 250 byte
Typical work space: 40 m x 60 m

Max. workspace:  200 m x 300 m

Parallel active safety services:  2 in a workspace
	T
	

	Factories of the Future 6.5
	The 5G system shall support an indoor localisation service with at least the following parameters:

Accuracy better than 1 m

Heading < 30 degrees
	T
	

	Factories of the Future 6.6
	The 5G system shall support a communication service availability exceeding at least 99,9999%, ideally even 99,999999%.
	T
	


------------------------- End of Change 6 ----------------------------
------------------------- Start of Change 7 ----------------------------

5.3.7.5
Challenges to the 5G system

Special challenges to the 5G system associated with this use case include the following aspects:

· Very stringent requirements on latency, communication service availability, and determinism.
· Very stringent requirements on clock synchronicity between different mobile robots.
· Simultaneous transmission of non-real time data, real-time streaming data (video) and highly-critical, real-time control data with highest requirements in terms of latency and communication service availability over the same link and to the same mobile robot.
· Potentially high density of mobile robots 
· Good 5G coverage in indoor (from basement to roof), outdoor (plant/factory wide) and indoor/ outdoor environment is needed due to mobility of the robots. 
· Seamless mobility support such that there is no impairment of the application in case of movements of a mobile robot within a factory or plant. 
5.3.7.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 7.1
	The 5G system shall support a cyclic data communication service, characterised by at least the following parameters:

Cycle time of 

1 ms for  precise cooperative robotic motion control

1 to10 ms for machine control 

10 to 50 ms for cooperative driving

10 to 100 ms for video operated remote control

40 ms to 500 ms for standard mobile robot operation and traffic management

Jitter < 50% of cycle time

Communication service availability > 99,9999%

Max. number of mobile robots: 100
	A
	The size of messages at the application layer are 15kbytes to 150 kbytes for video frames in video-operated remote control. The size of all other messages in all use cases, e.g. control messages to an actuator, is 40 bytes to 250 bytes.

	Factories of the Future 7.2
	For certain applications, the 5G system shall support real-time streaming data transmission (video data) from each mobile robot to the guidance control system by at least the following parameter:

Data transmission rate per mobile robot: > 10 Mbit/s

Number of mobile robots: 100 
	A
	

	Factories of the Future 7.3
	The 5G system shall support seamless mobility such that there is no impairment of the application in case of movements of a mobile robot within a factory or plant. 
	A
	

	Factories of the Future 7.4
	The 5G system shall support user equipment ground speeds of up to 50 km/h.
	A
	

	Factories of the Future 7.5
	The 5G system shall support uniform and unequivocal parameters for interfaces to allow dependability monitoring (see Section 4.3.4). 
	T
	

	Factories of the Future 7.6
	Communication complying with the above requirements shall be available over a service area of 1 km2 and less.
	T
	


------------------------- End of Change 6 ----------------------------
------------------------- Start of Change 7 ----------------------------

5.3.10.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 10.1
	The 5G system shall support the bi-directional transmission of uncompressed video streams with a frame rate ≥ 60 Hz, HD (1280 x 720) or Full HD (1920 x 1080) resolution and at least 24-bit color depth, resulting in user experienced data rates of about 1,33 and 3 Gbit/s, respectively.
	T
	

	Factories of the Future 10.2
	The end-to-end latency between capturing a new image and displaying the augmented image based on the newly captured image shall be smaller than 50 ms, in order to avoid cyber-sickness. The one-way end-to-end latency of the 5G system shall therefore be (significantly) smaller than 10 ms.
	A
	

	Factories of the Future 10.3
	The communication service availability shall be higher than 99,9% with respect to successfully delivered video frames. That means 99,9% of all video frames shall be successfully delivered within the given latency constraints.
	A
	

	Factories of the Future 10.4
	The 5G system shall support seamless mobility in such a way that a handover from one base station to another one does not have any observable impact on the application.
	T
	

	Factories of the Future 10.5
	The 5G system shall support the simultaneous usage of at least 3 AR devices per base station. 
	T
	

	Factories of the Future 10.6
	The (bi-directional) video stream between the AR device and the image processing server shall be encrypted and authenticated by the 5G system.
	T
	


------------------------- End of Change 7 ----------------------------
------------------------- Start of Change 8 ----------------------------

5.3.11.5
Challenges to the 5G system

Special challenges to the 5G system associated with this use case include the following aspects:

· Stringent requirements on latency, communication service availability, and determinism (small jitter).

· Potentially high density of UEs in future
------------------------- End of Change 8 ----------------------------
------------------------- Start of Change 9 ----------------------------

5.4.2.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Smart Living 1.1
	The 3GPP system shall support mechanisms to differentiate between levels of authorisation required for decision 
	T
	

	Smart Living 1.2
	The 5G system shall support battery- and power-efficient communication for constraint IoT devices.
	T
	This requirement is already addressed by the existing CIoT optimisations

	Smart Living 1.3
	The 5G system shall support the remote UE to access to the same services whether using indirect communication or using direct communications.
	T
	This requirement is already covered by the existing REAR feature as specified in 22.278 (Rel-15)

	Smart Living 1.4


	The 5G system shall be able to ensure the confidentiality and integrity of data for/from the remote UE data in indirect communications.
	T
	This requirement is already covered by the existing REAR feature as specified in 22.278 (Rel-15)

	Smart Living 1.5
	The 5G system shall be able to support remote UE and relays with different subscriptions from different PLMNs.
	T
	This requirement is not yet covered by the existing REAR feature as specified in 22.278 (Rel-15)


------------------------- End of Change 9 ----------------------------
------------------------- Start of Change 10 ----------------------------

5.6.2.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Electric-Power Distribution 1.1
	The 5G system shall support highly performant traffic with frequency measurement intervals in the order of 50 ms for a communication group of up to 100.000 UEs and payload sizes of approximately ~100 bytes. 
	T
	

	Electric-Power Distribution 1.2
	The 5G system shall support highly performant traffic with transmitting measurements and control commands with an end-to-end latency in the order of ~ 50ms. 
	T
	

	Electric-Power Distribution 1.3
	The 5G system shall support data processing and frequency control procedures for local, decentralised grids with minimum end-to-end latency, and maximum reliability and privacy.
	T
	

	Electric-Power Distribution 1.4
	The 5G system shall ensure that critical data traffic for power utilities is not disturbed by other traffic even at peak times of load on the user plane. 
	T
	

	Electric-Power Distribution 1.5
	The 5G system shall support data integrity protection and message authentication, even for communication services with ultra-low latency and ultra-high reliability requirements 
	T
	

	Electric-Power Distribution 1.6
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a frequency control application, without any observable impact on the other nodes.
	T
	

	Electric-Power Distribution 1.7
	The 5G system shall not violate valid, general privacy principles applicable for electrical networks in general, and support data minimisation and user consent if any data collection such as frequency and impedance measurements in the local smart grid are unavoidable for providing the required services.
	
	


------------------------- End of Change 10 ----------------------------
------------------------- Start of Change 11 ----------------------------

5.6.3.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Electric Power Distribution 2.1
	The 5G system shall support highly performant traffic with voltage measurement intervals in the order of 200 ms for a communication group of up to 100.000 UEs and payload sizes of approximately ~ 100 bytes. 
	T
	

	Electric Power Distribution 2.2
	The 5G system shall support highly performant traffic with transmitting measurements and control commands with an end-to-end latency in the order of ~ 100 ms. 
	T
	

	Electric Power Distribution 2.3
	voltage control procedures for local, decentralised grids with minimum end-to-end latency, and maximum reliability and privacy 
	T
	

	Electric Power Distribution 2.4
	The 5G system shall ensure that critical data traffic for power utilities is not disturbed by other traffic even at peak times of load on the user plane. 
	T
	

	Electric Power Distribution 2.5
	The 5G system shall support data integrity protection and message authentication, even for communication services with ultra-low latency and ultra-high reliability requirements 
	T
	

	Electrical Power Distribution 2.6
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a voltage control application, without any observable impact on the other nodes.
	T
	

	Voltage Control 2.7
	The 5G system shall not violate valid, general privacy principles applicable for electrical networks in general, and support data minimisation and user consent if any data collection such as frequency and impedance measurements in the local smartgrid are unavoidable for providing the required services.
	
	


------------------------- End of Change 11 ----------------------------
------------------------- Start of Change 12 ----------------------------

5.6.5.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Electric Power Distribution 4.1
	The 5G system shall support a very high clock synchronicity between a communication group of up to 100 UEs in the order of 1 µs or below.
	T
	

	Electric Power Distribution 4.2
	The 5G system shall support a non-cyclic data communication service with end-to-end latency < 10ms.
	T
	

	Electric Power Distribution 4.3
	The 5G system shall support communication service availability exceeding at least 99,9999%.
	T
	


------------------------- End of Change 12 ----------------------------
------------------------- Start of Change 13 ----------------------------

5.8.2.6
Potential Requirements

	Reference Number
	Requirement text
	Application / Transport

	PMSE 1.1
	The 5G system shall support ultra-low latency communication. Maximum end-to-end latency shall be 1 ms for user experienced data rates between 150 kbit/s and 4,61 Mbit/s.

NOTE: The end-to-end latency is the requirement for uplink (microphone to mixer) or downlink (mixer to ear piece).  
	A

	PMSE 1.2
	The 5G system shall support a clock synchronicity of a communication group of 50 to 300 UEs of 1 us.
	A

	PMSE 1.3
	The 5G system shall support communication service availability of 99,9999%.
	T

	PMSE 1.4
	The 5G system shall support data integrity and confidentiality protection, even for communication services with ultra-low latency and ultra-high reliability requirements.
	T

	PMSE 1.5
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a live performance application, without any observable impact on the other devices.
	T

	PMSE 1.6
	The 5G system shall support UE speeds up to 14 m/s (50km/h), even for communication services with ultra-low latency and ultra-high reliability.
	T


------------------------- End of Change 13 ----------------------------
------------------------- Start of Change 14 ----------------------------

5.8.3.6
Potential Requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	PMSE 2.1
	The 5G system shall support a clock synchronicity at application level between a communication group of 50 to 500 UEs in the order of 20 µs or below. See note 1.
	T
	

	PMSE 2.2
	The 5G system shall support data integrity and confidentiality protection, even for communication services with ultra-low latency and ultra-high reliability requirements
	T
	

	PMSE 2.3
	The 5G system shall support communication service availability exceeding at least 99,9999%
	T
	

	PMSE 2.4
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a local conference application, without any observable impact on the other devices.
	T
	

	PMSE 2.5
	The 5G system shall support industry standards for precision clock synchronisation (e.g., IEEE 1588) for IP-based A/V systems in a way that the synchronisation requirements outlined in Table 5.X.3.1-1 can be met.
	T
	

	Note 1: In multicast operation.


------------------------- End of Change 14 ----------------------------
------------------------- Start of Change 15 ----------------------------

5.8.4.6
Potential Requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	PMSE 3.1
	The 5G system shall support a clock synchronicity between a communication group of 3 to 10 UEs in the order of 1 ms or below
	T
	

	PMSE 3.2
	The 5G system shall support data integrity and confidentiality protection, even for communication services with high data rate, low latency and high reliability requirements
	T
	

	PMSE 3.3
	The 5G system shall support communication service availability exceeding at least 99,999%
	T
	

	PMSE 3.4
	The 5G system shall support hot-plugging in the sense that new devices may be dynamically added to and removed from a live performance application, without any observable impact on the other devices
	T
	

	PMSE 3.5
	The 5G system shall support UE speeds of up to 14 m/s and UE rotations of 0,52 rad/s, even for communication services with high data rate, low latency and high reliability
	T
	

	PMSE 3.6
	The 5G system shall support industry standards for precision clock synchronisation (e.g., IEEE 1588) for IP based A/V systems in a way that the synchronisation requirements outlined in Table 5.8.4-1 can be met
	
	


------------------------- End of Change 15 ----------------------------
------------------------- END OF PROPOSED CHANGES ----------------------------
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