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Abstract: Consolidation of merged potential service requirements for network performance.
Discussion
This document consolidates the new potential service requirements per subclause 6.x for the objective (SP-190092)

Network performance requirements for cyber-physical control applications in vertical domains.
For each potential new service requirement in TR 22.832 v1.0.0, the corresponding subclause in clause 6 “Merged potential service requirements” and the potential clause for the respective CR for the normative service requirements have been identified.

The merged potential service requirements for subclause 6.x are in the proposed changes. They are for inclusion in TR 22.832.

6.4
Network performance requirements
This clause contains merged and consolidated potential service requirements related to network performance requirements for cyber-physical control applications in vertical domains.
	Requirement
	Clustering
	Notes

	No.
	Text
	
	

	[PR-5.8.6-001]
	The 5G system shall be able to support the safety protocol PROFIsafe [4][5].

	Perf

22.104 perf_5
	Editor’s note: need to provide specific KPIs and requirements for the 5G system for PROFIsafe communication based on [4][5].

	Status: Approved new potential 5G service requirements in principle, but specific KPIs and requirements needed functional safety protocols.

Consolidation: Instead of Profisafe say functionality to enable functional safety protocols. Await update of corresponding use case for specific KPIs and requirements. Discuss black/white channel, state black channel explicitly, more explanation on safety and related QoS needed.

	Text proposal: The 5G system shall be able to support the functionality to enable functional safety protocols (over black channel model).


Table 5.8.6-1

	Use case 
	Characteristic parameter
	
	Influence quantity

	5.8 – Mobile Operation Panel 
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	 Latency/cycle time
	Bit rate

bits/s
	Direction
	Message

Size

[byte]
	Survival time
	UE speed
	# of UEs

connection
	Service Area

[m2]

	Manufacturing data stream
	99,99999
	1 day
	
	12 M
	Uplink
	
	
	
	
	

	Manufacturing data stream
	99,9999
	1 day
	
	12
	Downlink
	
	
	
	
	

	Emergency stop
	99,99999
	1 day
	[<24 ms]
	
	Uplink
	40-250
	
	
	
	

	Emergency stop
	99,99999
	1 day
	[<24 ms]
	
	Downlink
	40-250
	
	
	
	

	Safety data stream
	99,99999
	1 day
	[<10 ms]
	
	
	<1 K
	
	
	
	

	Control to visualization
	99,999999
	1 day
	10-100 ms
	10 k
	Uplink

Downlink
	10-100
	~1 ms
	stationary
	1
	100-2000

	Motion control
	99,999999
	1 day
	[<1 ms]
	12-16 M
	Downlink
	10-100
	~1 ms
	stationary
	40
	100

	Haptic feedback data stream
	99,999999
	1 day
	[<2 ms]
	16
	Uplink
	50
	~1 ms
	stationary
	40
	100

	Haptic feedback data stream
	99,999999
	1 day
	[<2 ms]
	2 M
	Downlink
	50
	~1 ms
	stationary
	1
	100


6.4 Perf ( TS 22.104 perf_5

Status: Approved new 5G service requirements, some parameters need clarification.

Consolidation: Await update of corresponding use case

Table 5.11.6-1: KPIs for ProSe communication for cyber-physical control applications

	Use case 
	Characteristic parameter
	
	
	Influence quantity

	5.11 – Cooperative carrying of work pieces
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate
	Direction
	Message Size [byte]
	Transfer interval [ms]
	Survival time
[ms]
	UE speed [km/h]
	# of UEs

connection
	Service Area

[m3]
(note 3)

	ProSe communication for cyber-physical control application
	[]
	[]
	[2 ms]
	[]
	bi-directional; direct
	[]
	
	[]
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,999 % to 99,99999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	50
	0,5
	500 μs
	UE-RAN: [20] 

UE-UE: 0


	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	40
	1
	1 ms
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Motion control
	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	20
	2
	2 ms
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Mobile robots
	99,9999 %
	~ 10 years
	< transfer interval value
	[]
	bi-directional; direct
	40 to 250
	1 ms to 50 ms (note 1) (note 2)
	transfer interval value
	UE-RAN: [20]

UE-UE: 0
	4-8
	10 x 10 x 5;

50 x 5 x 5

	NOTE 1:
This covers different transfer intervals for different similar use cases with target values of 1 ms, 1 ms to 10 ms, and 10 ms to 50 ms.

NOTE 2:
The transfer interval deviates around its target value by < ±25 %.

NOTE 3:
Service Area for drect communication. The group of UEs with direct communication might move throughout the whole factory site (up to several km²)


Editor’s note: KPIs in Table 5.11.6-1 are for further study.
6.4 Perf ( TS 22.104 perf_5

Status: KPIs in Table 5.11.6-1 are for further study.
Consolidation: Await update of corresponding use case

Table 5.11.6-1: KPIs for ProSe communication for cyber-physical control applications (updated)
	Use case 
	Characteristic parameter
	
	
	Influence quantity

	5.11 – Cooperative carrying of work pieces
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate 
	Direction
	Message Size [byte]
	Transfer interval [ms]
	Survival time

[ms]
	UE speed [km/h]
	# of UEs

connection
	Service Area

[m³]

(note)

	Cooperative carrying – fragile work pieces
	99,9999 % to 99,999999 %
	~ 10 years
	
	
	UE-UE (ProSe communication)
	250

500 with localisation information
	
	
	
	4-8
	10 x 10 x 5;

50 x 5 x 5

	Cooperative carrying – elastic work pieces
	99,9999 % to 99,999999 %
	~ 10 years
	
	
	UE-UE (ProSe communication)
	250

500 with localisation information
	
	
	
	4-8
	10 x 10 x 5;

50 x 5 x 5

	NOTE:
Service Area for direct communication. The group of UEs with direct communication might move throughout the whole factory site (up to several km²)


Proposed Changes


START OF PROPOSED CHANGES



 Start of Change 1 


6.4
Network performance requirements
This clause contains merged and consolidated potential service requirements related to network performance requirements for cyber-physical control applications in vertical domains.
 
[MPR-22832-6.4-00b]
The 5G system shall be able to provide periodic deterministic communication with the service performance requirements reported in Table 6.4-1.


Table 6.4-1: Periodic deterministic communication service performance requirements
	Use case 
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	 End-to-end latency: maximum
	Bit rate

[bits/s]
	Direction
	Message

Size

[byte]
	Transfer interval [ms]
	Survival time
	UE speed
	# of UEs

connection
	Service Area

[m², m³]

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Cooperative carrying – fragile work pieces
	99,9999 to 99,999999
	~ 10 years
	< 0.5 * transfer interval
	2.5 M
	UE-UE (ProSe communication)
	250

500 with localisation information
	> 5

>2.5

>1.7
(note 1)
	0

transfer interval
2 * transfer interval

(note 1)
	≤6
	2-8
	10 x 10 x 5;

50 x 5 x 5
(note 2)

	Cooperative carrying – elastic work pieces
	99,9999 to 99,999999
	~ 10 years
	< 0.5 * transfer interval
	2.5 M
	UE-UE (ProSe communication)
	250

500 with localisation information
	> 5

>2.5

>1.7
(note 1)
	0

transfer interval
2 * transfer interval

(note 1)
	≤12
	2-8
	10 x 10 x 5;

50 x 5 x 5
(note 2)

	NOTE 1:
The first value is the application requirement, the other values are the requirement with multiple transmission of the same information (two or tree times respectively).

NOTE 2:
Service Area for direct communication between UEs. The group of UEs with direct communication might move throughout the whole factory site (up to several km²)



The use case scenario “cooperative carrying – elastic work pieces” allows a larger tolerance in the precision of the movements of the collaborating mobile robots /AGV compared to the use case scenario “cooperative carrying – fragile work pieces”. The larger tolerance in the coordinated movements allows for either faster movement of the work piece or longer transfer intervals (tradeoff between UE speed and transfer interval). A longer transfer interval relaxes the requirement on the maximum end-to-end latency.

The values given in Table 6.4-1 for use case “cooperative carrying” are the upper boundary of the required KPIs. There is a broad variety in the actual use cases of cooperative carrying and several parameters and deployment options have some flexibility in their value range or implementation. Relaxed KPI requirements can already satisfy a substantial set of cooperative carrying use cases depending on the actual physical characteristics (e.g. carrying speed, type of carried work piece). 

The actual physical use case setting, such as the kind of workpiece to be carried, determines the necessary requirements on the communication service and the possible tradeoffs. Also the employed control algorithms and recovery mechanisms may further relax the necessary requirements and KPIs. Furthermore, the careful design of the mobile robots / AGVs (e.g. placement of UEs) can further improve the reliability of the wireless communication. Tradeoffs are especially possible between the carrying speed and the transfer interval / end-to-end latency as well as the communication service reliability. A reduction of the carrying speed reduces the requirements on the transfer interval / end-to-end latency or on the packet error ratio. The latter is possible, for instance, if the increased time budget is used for more transmissions. 


	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


	
	
	
	
	
	


	
	
	
	
	

	



	
	
	

	
	
	
	
	

	
	


	
	
	

	


	
	
	
	
	
	

	
	
	
	
	

	


Table 6.4-1: Relation between merged and new potential service requirements from use cases

	Merged Potential Service Requirement (clause 6)
	Based on New Potential Service Requirements (clause 5)
	Merged Potential Service Requirement (clause 6)
	Based on New Potential Service Requirements (clause 5)

	[MPR-22832-6.4-00a]
	[PR-5.8.6-001]
	[MPR-22832-6.4-00c]
Mobile Operation Panel
	Table 5.8.6-1

	[MPR-22832-6.4-00b]
Mobile Operation Panel
	Table 5.8.6-1
	[MPR-22832-6.4-00d]
Mobile Operation Panel
	Table 5.8.6-1

	[MPR-22832-6.4-00b]
Cooperative carrying
	Table 5.11.6-1
	
	



 End of Change 1 



END OF PROPOSED CHANGES


