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Abstract: This paper discusses how SA1 can respond to the guidance from SA regarding alignment and clarifications on 5G URLLC requirements and on specification of requirements for the EPC core used in 5G Option 3. 
1
Clarification of documentation of Option 3 requirements

In response to questions from SA2 and in coordination with RAN, SA has noted that while 5G requirements are captured in TS 22.261, requirements for the EPC used in Option 3 are captured in TS 22.278. This is consistent with the information provided by SA1 to SA2 in an LS S1-172409 last year. The SA1 Chair has suggested, in S1-180003, that to avoid ongoing confusion regarding the requirements for the EPC used in Option 3, that SA1 provide a clear indication of the separation in both 22.261 and 22.278. To that end the following changes are proposed to be added to the scope statements of TS 22.261 and TS 22.278 in companion CRs.

Proposed clarifications: 
To 22.261 Scope

The present document describes the service and operational requirements for a 5G system, including a 5G Core network. Requirements for a 5G Option 3 core network (i.e., EPC) are found in TS 22.278 [5].
To 22.278 Scope
The present document describes the service requirements for the Evolved Packet System. Requirements for 5G Option 3, which uses an Evolved Packet Core network, are included in this document.
2
Alignment of URLLC requirements
Noting that RAN has completed their work on Rel 15 design targets and will not be making further changes for Rel 15, SA provided the following guidance to SA1 for the Rel 15 requirements related to URLLC. 
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.
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.
Proposed Alignment in TS 22.261
SA1 had provided a detailed set of URLLC requirements for various scenarios is Table 7.2.2-1 of TS 22.261 for Rel 15. During the ongoing studies, particularly FS_CAV, it has already become apparent that significant cleanup of the KPIs in that table are needed after the more detailed analysis work has completed in the Rel 16 studies. Furthermore, SA1 traditionally performs alignment on requirements based on what the downstream groups actually produce as a release nears the end of development. 
Per the SA guidance, SA1 is instructed to align with the RAN design targets.  However, SA1 also needs to consider the SA2 agreements in 23.501. Taking both of those into account, a companion CR proposes the modifications as shown in the following table to align with RAN on the KPIs and to remove the column on jitter and row on tactile interaction since neither RAN nor SA2 have addressed these items in Rel 15.  No Rel 16 mirror is proposed based on these changes as any Rel 16 KPI changes are expected to derive from the ongoing SA1 Rel 16 studies.
Table 7.2.2-1 Performance requirements for low-latency and high-reliability scenarios.

	Scenario
	End-to-end latency
(note 3)
	
	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
	
	0 ms
	99,999%
	99,999%
	1 Mbps

up to 10 Mbps
	Small
	1 Tbps/km2
	100 000/km2
	100 x 100 x 30 m 

	Discrete automation
	10 ms
	
	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
	
	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
	
	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
	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
	
	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


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

	
	
	
	
	
	
	
	
	
	
	

	Remote control
	[5 ms]
	
	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 ≤ 32 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. 


Proposed Alignment in TS 22.278
Given that SA1 did not deliberate specific performance KPIs for Option 3, that SA2 has also already agreed to a KPIs for discrete automation in TS 23.501 with a latency of 10ms for EPC, and that neither the RAN measurements nor SA2 measurements are exactly the same as the SA1 measurements, it seems appropriate to also take the SA2 KPIs as well as the RAN design targets into account when aligning TS 22.278 performance requirements for Option 3. To that end, a companion CR proposes the following requirement be added to TS 22.278 for Option 3 in Rel 15.
The Option 3 system shall be capable of providing end to end latency of 10 ms for payload sizes up to 32 bytes.
