3GPP TSG RAN WG1 Meeting #96
R1-1901616
Athens, Greece, February 25 – March 1, 2019
Agenda Item:
7.2.6
Source:
Huawei
Title:
Text proposal on capturing examples of detailed use case and requirements for Rel-16 NR URLLC in TR 38.824 
Document for:
Discussion and decision 
1
Introduction

This contribution provides a TP for Section Annex A.1 (Requirements) of TR 38.824, to complete TR 38.824. The examples of the detailed use cases and requirements are based on the current latest version of the referred TRs and/or TSs (e.g. TR 22.804 v16.2.0, TS 22.186 v16.1.0, TS 22.261 v16.6.0 and TS 22.104 v16.0.0).  
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Text Proposal
--------------------------------------Start of Text Proposal on TR 38.824----------------------------------------------
Annex A: Requirements and simulation assumptions

A.1
Requirements 

According to the SID [3], the identified use cases for Rel-16 URLLC include factory automation, transport industry, electrical power distribution and Rel-15 enabled use case. The detailed use case and requirements for the identified use cases can refer to TR 22.804, TS 22.104, TS 22.186 and TS 22.261.  
This Annex offers some examples of detailed use case and requirements for the identified use case, from TR 22.804 v16.2.0 for electrical power distribution and factory automation, from TS 22.186 v16.1.0 for remote driving, from TS 22.261 v16.6.0 for intelligent transport system, from TR 22.804 v16.2.0 for AR and from TS 22.261 v16.6.0 for VR. However, this does not imply that Rel-16 NR URLLC is necessarily restricted to the use cases provided in this Annex.  
A.1.1
Examples of use case and requirements for electrical power distribution

The following use cases for electrical power distribution from Appendix F in TR 22.804 v16.2.0 can be the potential use cases for Rel-16 NR URLLC:     

	Use case (Clause #)

	Characteristic parameter (KPI)
	Influence quantity
	Related requirement
	Remark

	
	Communication service availability
	End-to-end latency: target value
	End-to-end latency: jitter
	Service bit rate: user-experienced data rate (note)
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE speed
	# of UEs
	Service area
	
	

	5.6.4
	≥ 99,9999%
	< 5 ms
	
	 
	 
	 
	 
	 
	 
	 
	Electric Power Distribution 3.1, 3.2
	Power distribution grid fault and outage management: distributed automated switching for isolation and service restoration for overhead lines; peer-to-peer (here: UE to UE)

	5.6.5
	≥ 99,9999%
	< 10 ms
	
	 
	 
	 
	 
	 
	 
	 
	Electric Power Distribution 4.2, 4.3
	Smart Grid: synchronicity between the entities

	5.6.6
	
	< transfer interval 
	< 50% of transfer interval
	
	250
	0,8 ms 
	
	
	
	
	Electric Power Distribution 5.1, 5.2, 5.4
	Differential protection; peer-to-peer communication

	5.6.6
	
	< 15 ms
	
	
	
	
	
	
	
	
	Electric Power Distribution 5.3
	Differential protection; peer-to-peer communication


Note that the detailed requirements for power distribution grid fault and outage management can also refer to TS 22.104 v16.0.0.  
A.1.2
Examples of use case and requirements for factory automation

The following use cases for factory automation from Appendix F in TR 22.804 v16.2.0 can be the potential use cases for Rel-16 NR URLLC:     

	Use case (Clause #)

	Characteristic parameter (KPI)
	Influence quantity
	Related requirement
	Remark

	
	Communication service availability
	End-to-end latency: target value
	End-to-end latency: jitter
	Service bit rate: user-experienced data rate (note)
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE speed
	# of UEs
	Service area
	
	

	5.3.2
	99,9999% to 99,999999%
	< transfer interval
	
	 
	40
	1 ms 
	1 ms
	≤ 20 m/s
	≤ 50
	 50 m x 10 m x 10 m
	Factories of the Future 2.1, 2., 2.8, 2.10
	Motion control; cyclic interaction

	5.3.2
	99,9999% to 99,999999%
	< transfer interval
	
	 
	50
	0,5 ms 
	0,5 ms
	≤ 20 m/s
	≤ 20
	50m x 10 m x 10 m
	Factories of the Future 2.2, 2.8, 2.10
	Motion control; cyclic interaction

	5.3.2
	99,9999% to 99,999999%
	< transfer interval 
	
	 
	20
	2 ms 
	2 ms
	≤ 20 m/s
	≤ 100
	50m x 10 m x 10 m
	Factories of the Future 2.3, 2.8, 2.10
	Motion control; cyclic interaction

	5.3.5
	99,9999% to 99,999999%
	< transfer interval 
	
	 
	1 k
	≤ 4 ms 
	10 ms
	 
	5 to 10
	100 m x 30 m x 10 m
	Factories of the Future 5.1, 5.3, 5.6
	Control-to-control communication (motion subsystems); cyclic interaction; in the future up to 100 UEs. 

	5.3.7
	> 99,9999%
	< transfer interval 
	< 50% of transfer interval
	 
	40 to 250
	1 ms 
	1 ms
	≤ 14 m/s
	≤ 100
	≤ 1 km2 
	Factories of the Future 7.1, 7.6
	Mobile robots; cooperative robotic motion control; cyclic interaction

	5.3.7
	> 99,9999%
	< transfer interval 
	< 50% of transfer interval
	 
	40 to 250
	1 ms to 10 ms 
	1 ms to 10 ms
	≤ 14 m/s
	≤ 100
	≤ 1 km2 
	Factories of the Future 7.1, 7.6
	Mobile robots; machine control; cyclic interaction

	5.3.7
	> 99,9999%
	< transfer interval 
	< 50% of transfer interval
	 
	40 to 250
	1 ms to 50 ms 
	1 ms to 50 ms
	≤ 14 m/s
	≤ 100
	≤ 1 km2 
	Factories of the Future 7.1, 7.6
	Mobile robots; cooperative driving; cyclic interaction

	5.3.7
	> 99,9999%
	< transfer interval 
	< 50% of transfer interval
	 
	40 to 250
	10 ms to 100 ms 
	10 ms to 100 ms
	≤ 14 m/s
	≤ 100
	≤ 1 km2 
	Factories of the Future 7.1, 7.6
	Mobile robots; video-operated remote control; cyclic interaction

	5.3.7
	> 99,9999%
	< transfer interval 
	< 50% of transfer interval
	 
	15 k to 250 k
	40 ms to 500 ms 
	40 ms to 500 ms
	≤ 14 m/s
	≤ 100
	≤ 1 km2 
	Factories of the Future 7.1, 7.6
	Mobile robots; video-operated remote control; standard mobile robot operation and traffic management; cyclic interaction

	5.3.8
	> 99,9999%
	≤ 10 ms
	
	≤ 100 Mbit/s
	 
	 
	 
	 
	 
	 
	Factories of the Future 8.2, 8.10, 8.11
	Massive wireless sensor networks; connection density up to 1/m2; normally, all connected devices are not sending or receiving messages at the same time.


Note that the detailed requirements for the above detailed use case for factory automation can also refer to TS 22.104 v16.0.0, where there might be update on a few parameters.  
A.1.3
Examples of use case and requirements for transport industry
The following performance requirements for remote driving are defined in Table 5.5-1 in TS 22.186 v16.1.0:     
	Communication scenario description
	Req #
	Max end-to-end latency (ms)
	Reliability (%)
	Data rate (Mbps)

	Information exchange between a UE supporting V2X application and a V2X Application Server
	[R.5.5-002]
	5
	99.999
	UL: 25

DL: 1


The following performance requirements for intelligent transport system are defined in Table 7.2.3.2-1 in TS 22.261 v16.6.0:  
	Scenario
	Maximum allowed end-to-end latency
	Survival time
	Communication service availability


	Reliability


	User experienced data rate
	Payload

size


	Traffic density

	Connection density

	Service area dimension
(note 8)

	Wireless road-side infrastructure backhaul
	30 ms


	100 ms
	99,9999%
	99,999%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	2 km along a road


A.1.4
Examples of use case and requirements for Rel-15 enabled use case (e.g. AR/VR) 
The following performance requirements for augmented reality (AR) are defined in the Appendix F in TR 22.804 v16.2.0:  
	Use case (Clause #)

	Characteristic parameter (KPI)
	Influence quantity
	Related requirement
	Remark

	
	Communication service availability
	End-to-end latency: target value
	End-to-end latency: jitter
	Service bit rate: user-experienced data rate (note)
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE speed
	# of UEs
	Service area
	
	

	5.3.10
	 > 99,9%
	< 10 ms
	
	
	 
	 
	 
	 
	 
	 
	Factories of the Future 10.2, 10.3
	Augmented reality; bi-directional transmission; support at least 3 devices in the same cell

	5.3.10
	> 99,9%
	< 10 ms
	
	
	 
	 
	 
	 
	 
	 
	Factories of the Future 10.2, 10.3
	Augmented reality; bi-directional transmission; support at least 3 devices in the same cell


The following performance requirements for VR are defined in section 7.2.3 in TS 22.261:
-------------------------------------------------------------------------------------------------------------------------------
To support VR environments with low motion-to-photon capabilities, the 5G system shall support:

-
motion-to-photon latency in the range of 7-15ms while maintaining the required user data rate of [1Gbps] and

-
motion-to-sound delay of [<20ms].

NOTE: 
The motion-to-photon latency is defined as the latency between the physical movement of a user's head and the updated picture in the VR headset. The motion-to-sound latency is the latency between the physical movement of a user's head and updated sound waves from a head mounted speaker reaching their ears.
-------------------------------------------------------------------------------------------------------------------------------
The following requirement for Rel-15 URLLC use case are defined in ITU-R M. [IMT-2020.TECH PERF REQ]: 
-------------------------------------------------------------------------------------------------------------------------------

The minimum requirement for the reliability is 1-10-5 success probability of transmitting a layer 2 PDU (protocol data unit) of 32 bytes within 1 ms in channel quality of coverage edge for the Urban Macro-URLLC test environment, assuming small application data (e.g. 20 bytes application data + protocol overhead). 
Proponents are encouraged to consider larger packet sizes, e.g. layer 2 PDU size of up to 100 bytes.
-------------------------------------------------------------------------------------------------------------------------------

--------------------------------------End of Text Proposal on 38.824----------------------------------------------
