

	
3GPP TSG-SA WG1 Meeting #88 	S1-193170
Reno, Nevada, USA, 18 - 22 November 2019	(revision of S1-19xxxx)
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	22.104
	CR
	[bookmark: _GoBack]0036
	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
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Additional characteristic parameter: Message error rate

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	S1

	
	

	Work item code:
	eCAV
	
	Date:
	2019-11-08

	
	
	
	
	

	Category:
	B
	
	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.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	If the survival time is greater than 0, the communication service availability is 100% even if every second message is incorrectly received or lost. This was however not the intention when survival time was defined. Therefore, a parameter specifying an overall limit on the number of allowed lost messages is needed.

As a complement to the application requirements considered in 22.104, we propose to add “message error rate” as a characteristic parameter describing the requirements of cyber-physical control applications in vertical domains. The message error rate specifies an overall limit on the number of allowed lost messages even when the number of consecutive lost messages is fewer than what the survival time allows without application-level failure. As the message error rate may be significantly higher than the probability of application-level failure, the additional information that the message error rate provides can significantly increase the spectral efficiency of the communication system.

	
	

	Summary of change:
	Message error rate is added to the definitions in Section 3.1.
Message error rate is added as an additional characteristic parameter to the tables with periodic deterministic communication service performance requirements, together with corresponding numerical values.

	
	

	Consequences if not approved:
	An unwanted behaviour of the 5G system will be implicitly allowed.

	
	

	Clauses affected:
	3.1, 5.2

	
	

	
	Y
	N
	
	

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

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

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

	
	

	Other comments:
	



Page 1


----------------------------------------------------- Start of the 1st change --------------------------------------------------------------
[bookmark: _Toc20494737]3.1	Definitions
[bookmark: OLE_LINK8][bookmark: OLE_LINK7][bookmark: OLE_LINK6]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk522832234]characteristic parameter: numerical value that can be used for characterising the dynamic behaviour of communication functionality from an application point of view.
clock synchronicity: the maximum allowed time offset within a synchronisation domain between the master clock and any individual UE clock. 
NOTE 1: Clock synchronicity (or synchronicity) is used as KPI of clock synchronisation services.
clock synchronisation service: the service to align otherwise independent user-specific UE clocks.
communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.
NOTE 2:	The end point in "end-to-end" is assumed to be the communication service interface.
NOTE 3:	The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: the system is considered unavailable if an expected message is not received within a specified time, which, at minimum, is the sum of maximum allowed end-to-end latency and survival time.
NOTE 4:	This definition was taken from TS 22.261 [2].
communication service reliability: ability of the communication service to perform as required for a given time interval, under given conditions.
NOTE 5:	Given conditions would include aspects that affect reliability, such as: mode of operation, stress levels, and environmental conditions.
NOTE 6:	Reliability may be quantified using appropriate measures such as meantime to failure, or the probability of no failure within a specified period of time.
NOTE 7:	This definition is based on IEC 61907 [7].
end-to-end latency: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.
NOTE 8:	This definition was taken from TS 22.261 [2].
error: discrepancy between a computed, observed or measured value or condition and the true, specified or theoretically correct value or condition. 
NOTE 9: taken from IEC 61784-3 [3].
factory automation: automation application in industrial automation branches typically with discrete characteristics of the application to be automated with specific requirements for determinism, low latency, reliability, redundancy, cyber security, and functional safety.
NOTE 10:	Low latency typically means below 10 ms delivery time.
NOTE 11:	This definition is taken from IEC 62657-1 [18].
global clock: a user-specific synchronization clock set to a reference timescale such as the International Atomic Time.
influence quantity: quantity not essential for the performance of an item but affecting its performance. 
message error rate: percentage value of the number of application level messages incorrectly received or lost, divided by the total number of application level messages sent from a source to a destination.
process automation: automation application in industrial automation branches typically with continuous characteristics of the application to be automated with specific requirements for determinism, reliability, redundancy, cyber security, and functional safety.
NOTE 12:	This definition is taken from IEC 62657-1 [18].
service area: geographic region where a 3GPP communication service is accessible. 
NOTE 13:	The service area can be indoors.
NOTE 14:	For some deployments, e.g., in process industry, the vertical dimension of the service area can be considerable. 
NOTE 15:	This definition was taken from TS 22.261 [2].
survival time: the time that an application consuming a communication service may continue without an anticipated message.
transfer interval: time difference between two consecutive transfers of application data from an application via the service interface to 3GPP system. 
NOTE 16:	This definition is based on subclause 3.1.85 in IEC 62657-2 [17].
user experienced data rate: the minimum data rate required to achieve a sufficient quality experience, with the exception of scenario for broadcast like services where the given value is the maximum that is needed.
NOTE 17: This definition was taken from TS 22.261 [2].
vertical domain: an industry or group of enterprises in which similar products or services are developed, produced, and provided.
working clock: a user-specific synchronization clock for a localized set of UEs collaborating on a specific task or work function.

----------------------------------------------------- End of 1st change --------------------------------------------------------------
----------------------------------------------------- Start of the 2nd change --------------------------------------------------------------
[bookmark: _Toc20494748]5.2	Periodic deterministic communication
Periodic deterministic communication is periodic with stringent requirements on timeliness and availability of the communication service. A transmission occurs every transfer interval. A description of periodic deterministic communication can be found in Clauses 4.3 and 4.4. Additional information on the underlying use cases of the sets of requirements in Table 5.2-1 can be found in Annex A. Further information on characteristic parameters and influence quantities used in Table 5.2-1 can be found in Annex C. 
The 5G system shall be able to provide periodic deterministic communication with the service performance requirements reported in Table 5.2-1. 
Process and asset monitoring using industrial wireless sensors is a special case of periodic deterministic communication with more relaxed requirements on timeliness and availability. These use cases put a slightly different set of requirements on the 5G system due to the specific constraints of industrial wireless sensors. These requirements are listed in Table 5.2-2 and additional information on the underlying use cases can be found in Annex A.

Table 5.2-1: Periodic deterministic communication service performance requirements
	Characteristic parameter
	Influence quantity
	

	Communication service availability: target value (note 1)
	Communica-tion service reliability: mean time between failures
	End-to-end latency: maximum (note 2)
	Service bit rate: user experienced data rate
	Message error rate: Maximum
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE 
speed
	# of UEs
	Service area 
(note 3)
	Remarks

	99,999 % to 99,99999 %
	~ 10 years

	< transfer interval value
	–
	0.1 %
	50
	500 μs 
	500 μs
	≤ 75 km/h
	≤ 20
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	0.1 %
	40
	1 ms 
	1 ms
	≤ 75 km/h
	≤ 50
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	–
	0.1 %
	20
	2 ms 
	2 ms
	≤ 75 km/h
	≤ 100
	50 m x 10 m x 10 m
	Motion control (A.2.2.1)

	99,9999 %
	–
	< 5 ms
	1 kbit/s (steady state)
1,5 Mbit/s (fault case)
	TBD
	< 1500
	< 60 s 
(steady state)
≥ 1 ms (fault case)
	TBD
	stationary
	20
	30 km x 20 km
	Electrical Distribution – Distributed automated switching for isolation and service restoration (A.4.4); (note 5) 

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	
	0.1 %
	1 k
	≤ 10 ms
	10 ms
	-
	5 to 10
	100 m x 30 m x 10 m
	Control-to-control in motion control (A.2.2.2); (note 9)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	50 Mbit/s
	1 %
	
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x 30 m x 10 m
	Wired-2-wireless 100 Mbit/s link replacement (A.2.2.4)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	250 Mbit/s
	1 %
	
	≤ 1 ms
	3 * transfer interval
	stationary
	2 to 5
	100 m x
30 m x 10 m
	Wired-2-wireless 1 Gbit/s link replacement (A.2.2.4)

	99,9999 % to 99,999999 %
	~ 10 years
	< transfer interval value
	
	0.1 %
	1 k
	≤ 50 ms
	50 ms
	-
	5 to 10
	1000 m x 30 m x 10 m
	Control-to-control in motion control (A.2.2.2); (note 9)

	> 99,9999 %
	~ 10 years
	< transfer interval value
	–
	0.1 %
	40 to 250
	1 ms to 50 ms (note 6) (note 7)
	transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2
	Mobile robots (A.2.2.3)

	99,9999 % to 99,999999 %
	~ 1 month
	< transfer interval value
	–
	0.1 %
	40 to 250
	4 ms to 8 ms (note 7)
	transfer interval value
	< 8 km/h
	TBD
	50 m x 10 m x 4 m
	Mobile control panels – remote control of e.g. assembly robots, milling machines (A.2.4.1); (note 9)

	99,9999 % to 99,999999 %
	~ 1 year
	< transfer interval
	–
	0.1 %
	40 to 250

	< 12 ms (note 7)
	12 ms
	< 8 km/h
	TBD
	typically 40 m x 60 m; maximum 200 m x 300 m
	Mobile control panels -remote control of e.g. mobile cranes, mobile pumps, fixed portal cranes (A.2.4.1); (note 9)

	99,9999 % to 99,999999 %
	≥ 1 year
	< transfer interval value
	–
	1 - communi-cation service availability
	20
	≥ 10 ms (note 8)
	0
	typically stationary
	typically 10 to 20
	typically ≤ 100 m x 100 m x 50 m
	Process automation – closed loop control (A.2.3.1)

	99,999 %
	TBD
	~ 50 ms  
	–
	TBD
	~ 100
	~ 50 ms
	TBD
	stationary
	≤ 100 000
	several km2 up to 100 000 km2
	Primary frequency control (A.4.2); (note 9)

	99,999 %
	TBD
	~ 100 ms
	–
	TBD
	~ 100
	~ 200 ms
	TBD
	stationary
	≤ 100 000
	several km2 up to 100 000 km2
	Distributed Voltage Control (A.4.3) (note 9)

	> 99,9999 %
	~ 1 year
	< transfer interval value
	–
	0.1 %
	15 k to 250 k
	10 ms to 100 ms (note 7)
	transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2
	Mobile robots – video-operated remote control (A.2.2.3)

	> 99,9999 %
	~ 1 year
	< transfer interval value
	–
	0.1 %
	40 to 250
	40 ms to 500 ms (note 7)
	transfer interval value
	≤ 50 km/h
	≤ 100
	≤ 1 km2
	Mobile robots (A.2.2.3)

	99,99 %
	≥ 1 week
	< transfer interval value
	–
	1 %
	20 to 255
	100 ms to 60s (note 7)
	≥ 3 x transfer interval value
	typically stationary
	≤ 10 000 to 100 000
	≤ 10 km x 10 km x 50 m
	Plant asset management (A.2.3.3)

	> 99.999999%
	>1 day
	<2 ms
	2-16 Mbit/s
	0.1 %
	250 to 2000
	1 ms
	transfer interval value
	Stationary
	1
	< 100 m2
	Robotic Aided Surgery (A.6.2)

	> 99.9999% 
	>1 day
	<20 ms
	2-16 Mbit/s
	0.1 %
	250 to 2000
	1 ms
	transfer interval value
	Stationary
	1
	< 400 km
	Robotic Aided Surgery (A.6.2)

	> 99.999%
	>1 day
	<20 ms
	2-16 Mbit/s
	0.1 %
	80
	1 ms
	transfer interval value
	Stationary
	1
	< 50 km
	Robotic Aided Diagnosis (A.6.3)

	99,9999 % to 99,999999 %
	~ 10 years
	< 0.5 * transfer interval
	2.5 Mbit/s
	1 - communi-cation service availability; 0.1 %
(note 10)
	250
500 with localisation information
	> 5
>2.5
>1.7
(note 10)
	0
transfer interval;
2 * transfer interval
(note 10)
	≤6 km/h
	2-8
	10 m x 10 m x 5 m;
50  m x 5 m x 5 m
(note 11
	Cooperative carrying – fragile work pieces; (ProSe communication)

	99,9999 % to 99,999999 %
	~ 10 years
	< 0.5 * transfer interval
	2.5 Mbit/s
	1-communi-cation service availability; 0.1 %
(note 10)
	250
500 with localisation information
	> 5
>2.5
>1.7
(note 10)
	0
transfer interval;
2 * transfer interval
(note 10)
	≤12 km/h
	2-8
	10 m x 10 m x 5 m;
50 m x 5 m x 5 m
(note 11)
	Cooperative carrying – elastic work pieces; (ProSe communication)

	NOTE 1:	One or more retransmissions of network layer packets may take place in order to satisfy the communication service availability requirement.
NOTE 2:	Unless otherwise specified, all communication includes 1 wireless link (UE to network node or network node to UE) rather than two wireless links (UE to UE).
NOTE 3:	Length x width (x height).
NOTE 4:	(void)
NOTE 5:	Communication includes two wireless links (UE to UE).
NOTE 6:	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 7:	The transfer interval deviates around its target value by < ± 25 %.
NOTE 8:	The transfer interval deviates around its target value by < ± 5 %.
NOTE 9:	Communication may include two wireless links (UE to UE).
NOTE 10:	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 11:	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).



Table 5.2-2: Communication service performance requirements for industrial wireless sensors
	Characteristic parameter
	Influence quantity
	

	Communication service availability: target value
	Communication service reliability: mean time between failure
	End-to-end latency
	Transfer interval
(note 1)
	Service bit rate: user experienced data rate
(note 2)
	Battery lifetime [year]
(note 3)
	Message error rate: Maximum
	Message
Size
[byte]
	Survival time
	UE speed
	UE density [UE / m2]
	Range
[m]
(note 4)
	Remarks

	99,99 %
	≥ 1 week
	< 100 ms
	100 ms – 60 s
	≤ 1 Mbit/s
	≥5
	1 %
	20
(note 5)
	3 x transfer interval
	Stationary
	Up to 1
	<500
	Process monitoring, e.g. temperature sensor (A.2.3.2)

	99,99 %
	≥ 1 week
	< 100 ms
	≤ 1 s
	≤ 200 kbit/s
	≥5
	1 %
	25 k
	3 x transfer interval
	Stationary
	Up to 0,05
	<500
	Asset monitoring, e.g. vibration sensor (A.2.3.2)

	99,99 %
	≥ 1 week
	< 100 ms
	≤ 1 s
	≤ 2 Mbit/s
	≥5
	1 %
	250 k
	3 x transfer interval
	Stationary
	Up to 0,05
	<500
	Asset monitoring, e.g. thermal camera (A.2.3.2)

	NOTE 1:	The transfer interval deviates around its target value by < ± 25 %.
NOTE 2:	The traffic is predominatly mobile originated.
NOTE 3:	Industrial sensors can use a wide variety of batteries depending on theuse case, but in general they are highly constrained in terms of battery size.
NOTE 4:	Distance between the gNB and the UE.
NOTE 5:	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.



----------------------------------------------------- End of 2nd change --------------------------------------------------------------


