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1 Introduction
The aim of this document is to address 2 issues:
1) The misalignment of requirements for URLLC between TSG RAN and TSG SA.
2) Highlight the need for system-wide consideration when developing the needed components for URLLC in 3GPP.
It relates to the topics raised by the incoming LSs in S2-179646 [1] and S1-174513 [2].
2 Discussion
2.1 	Design targets
RAN plenary defined latency and reliability requirements for URLLC in 38.913 [1] 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.”
The Release 15 Work Items for “NR” and “Ultra-reliable and low latency communication for LTE” consider those requirements as targets.
However, SA1 has since updated its requirements in TS 22.261 [2], in particular for “Discrete Automation – Motion Control” (see Table 1 in Annex A which is copied from Table 7.2.2-1 of the same specification), where the end-to-end 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 1ms. Furthermore, all of the requirements defined by SA1 are from an end-to-end system level perspective.
Whilst RAN is currently planning to meet the requirements from TR38.913, it would seem to not meet the most stringent SA1 requirement. We believe that some discussion is needed to clarify the design targets for URLLC work, to understand when it can be understood that the most stringent SA1 targets can be achieved.
Observation 1: There is a discrepancy between the requirements defined for URLLC in TR 38.913 and those in TS 22.261.
Proposal 1: The design targets for URLLC in Release 15 and Release 16 need to be clarified between SA1 and RAN.

2.2    System-wide consideration of ultra-reliability and latency
The current focus of the RAN work on ultra-reliability has been on the radio interface link. However, there does not seem to have been any consideration about the reliability of ‘commodity’ eNBs and gNBs. While high reliability RAN nodes can be ensured via implementation, this may lose the economies of scale that underpin 3GPP’s success. 
Furthermore, there is no consideration of the reliability of the system outside of the RAN, such as the Core Network nodes, or the transmission nodes queuing and forwarding GTP-U/UDP/IP packets. A failure, or packet loss, in any of the nodes will affect the achievable reliability of the e2e communication. One approach to take is to assume that each node in the communication can achieve the needed level of reliability by implementation-specific means, such as redundant processors or power supplies or transmission links. However, every additional level of redundancy added to nodes or links is likely to reduce economies of scale and hence increase costs. 
Therefore, Vodafone believes that it would make sense for a system-level analysis to be performed to understand how 3GPP can achieve given levels of reliability and low latency across the e2e communication using alternative means, e.g. considering the natural diversity that is available in mobile networks. Therefore, we believe that SA2 involvement is needed along with RAN expertise.
Proposal 2: Highlight to TSG SA the need to consider ultra-reliability from an e2e communication and system wide perspective, and that the RAN cannot be expected to provide full reliability for the system on its own. 

3 Conclusion and Proposals
Observation 1: There is a discrepancy between the requirements defined for URLLC in TR 38.913 and those in TS 22.261
Proposal 1: The design targets for URLLC in Release 15 and Release 16 need to be clarified between SA1 and RAN.
Proposal 2: Highlight to TSG SA the need to consider ultra-reliability from an e2e communication and system wide perspective, and that the RAN cannot be expected to provide full reliability for the system on its own. 
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Table 1: Performance requirements for low-latency and high-reliability scenarios from TS22.261 [4].

	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. 




