3GPP TSG RAN WG1 Meeting #91	R1-1720931
Reno, USA, November 27th – December 1st, 2017	
	
Title: 	On URLLC reliability requirements 
Source: 	Vodafone Group Plc
Agenda item:	7.8
Document for:	Decision
1	Introduction
URLLC is one of the three usage scenarios defined by ITU-R IMT for 2020 and beyond [1]. In this contribution we discuss the requirements for URLLC considering both TR 38.913 (RAN Plenary) and TS 22.261 (SA1).  
2	Discussion
RAN plenary had defined latency and reliability requirements for URLLC use cases in 38.913 [2] as follows:
“A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.”
However according to the first scenario in Table 7.2.2-1 from TS 22.261 [3], the reliability requirement for transmission of a packet is 99.9999%=1-10-6 for up to 256 bytes with an end to end latency of 1 ms. Also we should consider that the requirements defined by SA1 are from system level perspective.
RAN1 is currently planning to meet the requirements from 38.913 but it would not seem to meet SA1 requirement.  Therefore RAN1 needs to clarify these requirements with SA1 and RAN plenary in order to have a suitable design for URLLC. 
Observation 1: There seem to be a discrepancy between the requirements defined for URLLC in TR 38.913 and TS 22.261 which needs to be clarified.

Table 7.2.2-1 Performance requirements for low-latency and high-reliability scenarios [3].
	Scenario
	End-to-end latency
(note 3)
	Jitter
	Survival time
	Communication service availability
(note 4)
	Reliability
(note 4)
	User experienced data rate
	Payload
size
(note 5)
	Traffic density
(note 6)
	Connection density
(note 7)
	Service area dimension
(note 8)

	Discrete automation – motion control
(note 1)
	1 ms
	1 µs
	0 ms
	99,9999%
	99,9999%
	1 Mbps
up to 10 Mbps
	Small
	1 Tbps/km2
	100 000/km2
	100 x 100 x 30 m 

	Discrete automation
	10 ms
	100 µs
	0 ms
	99,99%
	99,99%
	10 Mbps
	Small to big
	1 Tbps/km2
	100 000/km2
	1000 x 1000 x 30 m

	Process automation – remote control
	50 ms
	20 ms
	100 ms
	99,9999%
	99,9999%
	1 Mbps
up to 100 Mbps
	Small to big
	100 Gbps/km2
	1 000/km2
	300 x 300 x 50 m

	Process automation ‒ monitoring
	50 ms
	20 ms
	100 ms
	99,9%
	99,9%
	1 Mbps
	Small
	10 Gbps/km2
	10 000/km2
	300 x 300 x 50

	Electricity distribution – medium voltage
	25 ms
	25 ms
	25 ms
	99,9%
	99,9%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	100 km along power line

	Electricity distribution – high voltage 
(note 2)
	5 ms
	1 ms
	10 ms
	99,9999%
	99,9999%
	10 Mbps
	Small
	100 Gbps/km2
	1 000/km2
(note 9)
	200 km along power line

	Intelligent transport systems – 
infrastructure backhaul
	10 ms

	20 ms
	100 ms
	99,9999%
	99,9999%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	2 km along a road

	Tactile interaction
(note 1)
	0,5 ms
	TBC
	TBC
	[99,999%]
	[99,999%]
	[Low]
	[Small]
	[Low]
	[Low]
	TBC

	Remote control
	[5 ms]
	TBC
	TBC
	[99,999%]
	[99,999%]
	[From low to 10 Mbps]
	[Small to big]
	[Low]
	[Low]
	TBC

	NOTE 1: 	Traffic prioritization and hosting services close to the end-user may be helpful in reaching the lowest latency values.
NOTE 2: 	Currently realised via wired communication lines. 
NOTE 3: 	This is the end-to-end latency the service requires. The end-to-end latency is not completely allocated to the 5G system in case other networks are in the communication path.
NOTE 4: 	Communication service availability relates to the service interfaces, reliability relates to a given node. Reliability should be equal or higher than communication service availability.
NOTE 5: 	Small: payload typically ≤ 256 bytes 
NOTE 6: 	Based on the assumption that all connected applications within the service volume require the user experienced data rate. 
NOTE 7: 	Under the assumption of 100% 5G penetration.
NOTE 8  Estimates of maximum dimensions; the last figure is the vertical dimension.
NOTE 9:	In dense urban areas.
NOTE 10: 	All the values in this table are targeted values and not strict requirements. 




3 [bookmark: _GoBack]Conclusion and proposal:
In order to have a suitable design for URLLC, RAN1 should have clear requirements for URLLC use case, so we propose:
Proposal: Send LS to SA1 and RAN plenary to clarify the reliability requirements RAN1 plans to meet for URLLC.
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