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Abstract: this document discusses Rel-15 alignment issues on the KPIs for URLLC in response to SA LS in SP-171079; and proposes the way forward.
Introduction

SA discussed, in the last plenary meeting, the urgent issue on whether the SA1 requirements of 1 ms latency with 1-10-6 Reliability for packets up to 256 octets should form the basis for the definition of a URLL service characteristic, or the RAN request that one URLLC service with PDB of 1ms with reliability of 10-5 packet error and loss rate for packets of maximum size of 32 octets is defined, in alignment with the ITU-R target for IMT-2020. The following decisions have been made as captured in the LS [SP-171079]:
Guidance#1: SA1 is kindly asked to review the URLLC KPI’s table in TS 22.261 and align their Release 15 version with the expected target RAN capabilities (1ms one-way delay, 10-5 Packet Error and 32 octets packet size) in Release 15. SA2 is kindly asked to develop the 5GS 5QI(s) based on these updated SA1 requirements, if necessary. 

Guidance#2: SA1 is kindly asked to update the Release 15 version of TS 22.278 to specify URLLC KPIs applicable to EPS which align with the expected target RAN capabilities (1ms one-way delay,10-5 Packet Error and 32 octets packet size) in Release 15. SA2 is kindly asked to develop the EPS QCI(s) based on these updated SA1 requirements, if necessary.
This document intends to discuss the requests above; and proposes the way forward.
Discussion

Guidance #1
As agreed in the last RAN plenary regarding the 5G NR URLLC scope for RAN1/RAN2 [RP-172817], Release 15 design will meet the URLLC requirements set forth by [TR38.913], i.e. 
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.

Observation #1: Based on the RAN decision above, Release 15 5G system design can meet the requirements of URLLC services with no lower than 1ms latency and no higher than 99.999% (i.e. 1-10-5) reliability. 
The SA1 Release 15 performance requirements for low-latency and high-reliability scenarios have been captured in table 7.2.2-1, which need to be updated accordingly. Service scenarios with very low latency (<5ms) and very high reliability (≥99.999%) need to be removed from Release 15. Such service scenarios include “Discrete automation – motion control”, “Electricity distribution – high voltage” and “Tactile interaction”. Cases as “Process automation – remote control” and “Intelligent transport systems – infrastructure backhaul” have very high reliability requirement (99.9999%), the Release 15 system design can still meet the requirements with higher latency allowed.
	Scenario
	End-to-end latency
	Jitter
	Survival time
	Communication service availability
	Reliability

	Discrete automation – motion control
	1 ms
	1 µs
	0 ms
	99,9999%
	99,9999%

	Discrete automation
	10 ms
	100 µs
	0 ms
	99,99%
	99,99%

	Process automation – remote control
	50 ms
	20 ms
	100 ms
	99,9999%
	99,9999%

	Process automation ‒ monitoring
	50 ms
	20 ms
	100 ms
	99,9%
	99,9%

	Electricity distribution – medium voltage
	25 ms
	25 ms
	25 ms
	99,9%
	99,9%

	Electricity distribution – high voltage 
	5 ms
	1 ms
	10 ms
	99,9999%
	99,9999%

	Intelligent transport systems – 
infrastructure backhaul
	10 ms


	20 ms
	100 ms
	99,9999%
	99,9999%

	Tactile interaction
	0,5 ms
	TBC
	TBC
	[99,999%]
	[99,999%]

	Remote control
	[5 ms]
	TBC
	TBC
	[99,999%]
	[99,999%]


Proposal #1: Based on the SA request, the SA1 Release performance requirements for low-latency and high-reliability scenarios need to be updated accordingly as discussed above.
Guidance #2
This guidance is related to the URLLC KPIs applicable to EPS. The following statement can be found in the Release 15 WI on Ultra Reliable Low Latency Communication for LTE [RP-170796]: 

As a candidate technology for ITU IMT-2020 submission, it is motivated to further enhance the LTE system such that it can meet the key IMT-2020 requirements [2] including those for URLLC in terms of reliability (1-10-5 reliability for small data packets within a latency of 1ms) as well as latency (≤1ms one way user plane latency).  

It was further agreed in the RAN1 #90bis meeting, URLLC for LTE should target the requirement defined by ITU, i.e., 10-5 error probability in transmitting a layer 2 PDU of 32 bytes within 1 ms. Additional less stringent requirements can be considered. 

Observation #2: Based on the RAN decision above, Release 15 EPS design can meet the requirements of URLLC services with no lower than 1ms latency and no higher than 99.999% (i.e. 1-10-5) reliability. 

Moreover, SA2 has approved the Release 15 CR [S2-179597] to TS23.203 to introduce in EPC the new QCIs for low latency with normal reliability requirements, as also stated in SA2 LS [S2-178150] on the QCIs for EPC based ULLC. 

However, there is no related performance requirement for EPS defined in SA1. For Release 15, as requested by SA the Release 15 version of TS 22.278 need to be updated to specify URLLC KPIs applicable to EPS. Taking into account of the expected target RAN capabilities for URLLC for LTE (i.e., 1ms one-way delay, 10-5 Packet Error and 32 octets packet size) as well as the SA2 agreements, the performance requirements the service scenarios, captured in table 7.2.2-1 of TS 22.261, with very low latency of ≥5ms and very high reliability of ≤99.9999% are applicable to Release 15 EPS. 
Proposal #2: Based on the SA request, the following performance requirements need to be specified in Release 15 TS 22.278 accordingly:

The Evolved Packet System shall be capable of providing low latency mobile broadband communication services with the following requirements:

       -  maximum latency of 10 ms for 98% packets,

       - 10-6 error probability excluding the delayed packets.

The Evolved Packet System shall be capable of providing low latency with normal reliability communication services with maximum latency of 10 ms and 10-4 error probability.

The Evolved Packet System shall be capable of providing ultra reliable low latency communication service with maximum latency of 10 ms and 10-6 error probability.

The Evolved Packet System shall be capable of providing ultra reliable low latency communication services with maximum latency of 5 ms and 10-5 error probability.
Proposal #3: To inform SA and SA2 about the agreements made above.
Proposal
Based on the discussion above, a Release 15 alignment CR to TS 22.261 in S1-180019, a Release 15 alignment CR to TS 22.278 in S1-180020, as well as a reply LS in S1-180018 are provided to reflect the proposals:

Proposal #1: Based on the SA request, the SA1 Release performance requirements for low-latency and high-reliability scenarios need to be updated accordingly as discussed above.
Proposal #2: Based on the SA request, the performance requirements need to be specified in Release 15 TS 22.278 as discussed above.
Proposal #3: To inform SA and SA2 about the agreements made above.
