

	
3GPP TSG-SA1 Meeting #90	S1-202156
Electronic Meeting, 18 - 22 May 2020	(revision of S1-20xxxx)
	CR-Form-v12.1

	CHANGE REQUEST

	

	
	TS 22.832
	CR
	0027
	rev
	-
	Current version:
	17.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	[bookmark: _GoBack]X



	

	Title:	
	Miscellaneous values for further study

	
	

	Source to WG:
	Siemens

	Source to TSG:
	SA1

	
	

	Work item code:
	FS_eCAV
	
	Date:
	2020-05-18

	
	
	
	
	

	Category:
	C
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	There are still some values for further study at miscellaneous places in TR 22.832.

	
	

	Summary of change:
	Clarification of several miscellaneous ffs values and editorial corrections.

	
	

	Consequences if not approved:
	More miscellaneous values left for further study and editorial slips.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Hlk532311]	START OF PROPOSED CHANGES	
	 Start of Change 1 	
[bookmark: _Toc27761418]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-22832-6.4-00a]	The 5G system shall be able to support seamless mobility with handovers between different gNodeBs in the same 5G network without any impact on the safety-critical functions (handover latency ≤ 30 ms).
[MPR-22832-6.4-00b]	The 5G system shall be able to provide periodic deterministic communication with the service performance requirements reported in Tables 6.4-1 and 6.4-2.
[MPR-22832-6.4-00c]	The 5G system shall be able to provide aperiodic deterministic communication with the service performance requirements reported in Tables 6.4-3 and 6.4-4.
[MPR-22832-6.4-00d]	The 5G system shall be able to provide mixed traffic communication with the service performance requirements reported in Table 6.4-5.
[MPR-22832-6.4-00e] 5G System shall be able to support industrial wireless sensors according to the service performance requirements listed in Table 6.4-6.



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
[bit/s]
	Direction
	Message
Size
[byte]
	Transfer interval [ms]
	Survival time
	UE speed
	# of UEs
connection
	Service Area
[m², m³]

	[bookmark: _Hlk16877522]Mobile Operation Panel: Emergency stop (connectivity availability) 
	99,999999
	1 day
	<8 ms
	250 k
	Uplink
Downlink
(note 1)
	40-250
	8 ms
	16 ms
	quasi-static; up to 10 km/h
	2 or more
	30 x 30

	Mobile Operation Panel: Safety data stream 
	99,99999
	1 day
	<10 ms
	< 1 M
	Uplink
(note 1)
	<1 K
	10 ms
	~10 ms
	quasi-static; up to 10 km/h
	2 or more
	30 x 30

	Mobile Operation Panel: Control to visualization 
	99,999999
	1 day
	10-100 ms
	10 k
	Uplink
Downlink
(note 1)
	10-100
	10-100 ms
	transfer interval 
	stationary
	2 or more
	100-2000

	Mobile Operation Panel: Motion control
	99,999999
	1 day
	<1 ms
	12 M -16 M
	Downlink
(note 1)
	10-100
	1 ms
	~1 ms
	stationary
	2 or more
	100

	Mobile Operation Panel: Haptic feedback data stream
	99,999999
	1 day
	[<2 ms]
	16 k (UL)
2 M (DL)
	Uplink
Downlink
(note 1)
	50
	2 ms
	~2 ms
	stationary
	2 or more
	100

	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 2)
	0
transfer interval
2 * transfer interval
(note 2)
	≤6
	2-8
	10 x 10 x 5;
50 x 5 x 5
(note 3)

	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 2)
	0
transfer interval
2 * transfer interval
(note 2)
	≤12
	2-8
	10 x 10 x 5;
50 x 5 x 5
(note 3)

	NOTE 1:	The mobile operation panel is connected wirelessly to the 5G system. If the mobile robot/production line is also connected wirelessly to the 5G system, the communication includes two wireless links.
NOTE 2:	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 3:	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 6.4-2: Periodic deterministic communication
	Use case #
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: mean time between failures
	End-to-end latency: maximum
	Data rate [Mbit/s]
	Transfer interval
	Survival time
	UE speed
	# of UEs
	Service area (note 1)

	Control-to-Control: 100 Mbit/s link replacement
	99,9999 to 99,999999
	~ 10 years
	< transfer interval value
	50
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x 30 m x 10 m

	Control-to-Control: 1 Gbit/s link replacement
	99,9999 to 99,999999
	~ 10 years
	< transfer interval value
	250
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x
30 m x 10 m

	NOTE 1:	Length x width x height.
NOTE 2:	Transfer interval for scheduled aperiodic traffic



Table 6.4-3: Aperiodic deterministic communication service performance requirements
	Use Case
	Characteristic parameter (KPI)
	
	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]
	Survival time
	UE speed
	# of UEs
connection
	Service Area
[m², m³]

	Mobile Operation Panel: Emergency stop (emergency stop events)
	99,999999
	1 day
	<8 ms
	250 k
	Uplink
Downlink
(note)
	40-250
	16 ms
	quasi-static; up to 10 km/h
	2 or more
	30 x 30

	NOTE:	The mobile operation panel is connected wirelessly to the 5G system. If the mobile robot/production line is also connected wirelessly to the 5G system, the communication includes two wireless links.



Table 6.4-4: Aperiodic deterministic communication
	Use case #
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: mean time between failures
	End-to-end latency: maximum
	Data rate [Mbit/s]
	Transfer interval
	Survival time
	UE speed
	# of UEs
	Service area (note 1)

	Control-to-Control: 100 Mbit/s link replacement
	99,9999 to 99,999999
	~ 10 years
	< transfer interval value
	25
	≤ 1 ms
(note 2) 
	n/a
	stationary
	2 to 5
	100 m x
30 m x 10 m

	Control-to-Control: 1 Gbit/s link replacement
	99,9999 to 99,999999
	~ 10 years
	< transfer interval value
	500
	≤ 1 ms 
(note 2)
	n/a
	stationary
	2 to 5
	100 m x
30 m x 10 m

	NOTE 1:	Length x width x height.
NOTE 2:	Transfer interval for scheduled aperiodic traffic



Table 6.4-5: Mixed traffic communication service performance requirements
	Use Case
	Characteristic parameter (KPI)
	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]
	Survival time
	UE speed
	# of UEs
connection
	Service Area
[m², m³]

	Mobile Operation Panel: Manufacturing data stream
	99,9999 to 99,99999
	1 day
	
	12 M
	Uplink
Downlink
(note)
	250-1500
	n/a
	quasi-static; up to 10 km/h
	2 or more
	30 x 30

	NOTE:	The mobile operation panel is connected wirelessly to the 5G system. If the mobile robot/production line is also connected wirelessly to the 5G system, the communication includes two wireless links.



Table 6.4-6: Industrial wireless sensors service performance requirements
	
	Characteristic parameter
	
	Influence quantity

	Use case
	Communication service availability: target value in %
	Communication service reliability: mean time between failure
	End-to-end latency
	Transfer interval
	Bit rate
[bits/s]
	Battery lifetime [year]
(note 1)
	Direction
	Message
Size
[byte]
	Survival time
	UE speed
	UE density [UE / m2]
	Range
[m]
(note 2)

	1
	99,99
	≥ 1 week
	< 100 ms
	100 ms – 60 s
	≤ 1 M
	≥5
	Mobile originated
	20
(note 3)
	3 x transfer interval
	Stationary
	Up to 1
	<500

	2
	99,99
	≥ 1 week
	< 100 ms
	≤ 1 s
	≤ 200 k
	≥5
	Mobile originated
	25 k
	3 x transfer interval
	Stationary
	Up to 0,05
	<500

	3
	99,99
	≥ 1 week
	< 100 ms
	≤ 1 s
	≤ 2 M
	≥5
	Mobile originated
	250 k
	3 x transfer interval
	Stationary
	Up to 0,05
	<500

	NOTE 1:	Industrial sensors can use a wide variety of batteries depending on the use case,but in general they are highly constrained in terms of battery size. 
NOTE 2:	Distance between the gNB and the UE.
NOTE 3:	The application-level messages in this use case are typically transferred over Ethernet. For small messages, the minimum Ethernet frame size of 64 bytes applies and dictates the minimum size of the PDU sent over the air interface.





Table 6.4-7: 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-5.8.6-004]
	
	

	[MPR-22832-6.4-00b]
Table 6.4-1
	[PR-5.8.6-001]
Table 5.8.6-1
[PR-5.11.6-001]
Table 5.11.6-1
	[MPR-22832-6.4-00b]
Table 6.4-2
	Table 5.16.6-1

	[MPR-22832-6.4-00c]
Table 6.4-3
	[PR-5.8.6-001]
Table 5.8.6-1
	[MPR-22832-6.4-00c]
Table 6.4-4
	Table 5.16.6-1

	[MPR-22832-6.4-00d]
Table 6.4-5
	[PR-5.8.6-001]
Table 5.8.6-1
	[MPR-22832-6.4-00e]
Table 6.4-6
	[PR-5.18.6-001]
Table 5.18.6-1



	 End of Change 1 	
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