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1
Introduction
This contribution contains a Text Proposal for TR 38.825 introducing baseline Time Sensitive Networking requirements extracted from TR 22.804 to be used as a reference during study NR Industrial IoT by RAN WGs.
<START OF TP>
6
Time Sensitive Networking
6.1
General
This section contains explanation on what TSN networking is and how it can be supported using 5G/NR technologies as well as analysis of the potential TSN specific enhancements of NR such has accurate reference timing delivery, QoS/scheduling enhancements and Ethernet header compression. It also contains an evaluation of NR with respect to performance and synchronization accuracy requirements as defined in [3].

6.2
TSN use cases, scenarios and architectures

Editor’s note: RAN3 responsibility
6.3
TSN performance evaluation
6.3.1
Requirements
Editor’s note: RAN2 responsibility
The following requirements extracted from [3] are the baseline for the TSN performance evaluation by RAN WGs:
Table 6.3.1-1 Use cases and requirements considered for TSN requirements evaluation
	Case
	#UE
	Communications service availability
	Transmit period
	Allowed E2E latency
	Survival time
	Packet size
	Service area
	Traffic periodicity
	Use case

	I
	20
	99,9999% to 99,999999%
	0.5 ms
	≤ Transmit period
	Transmit period
	50 bytes
	15 m x 15 m x 3 m
	Periodic
	Motion control and control-to-control use cases

	II
	50
	99,9999% to 99,999999%
	1 ms
	≤ Transmit period
	Transmit period
	40 bytes
	10 m x 5 m x 3 m
	Periodic
	Motion control and control-to-control use cases

	III
	100
	99,9999% to 99,999999%
	2 ms
	≤ Transmit period
	Transmit period
	20 bytes
	100 m x 100 m x 30 m
	Periodic
	Motion control and control-to-control use cases


The following assumptions are made with respect to TSN performance requirements analysis:

· reliability targets going beyond 99.9999% can be achieved by higher layer redundancy (e.g. PDCP duplication) and it is not required to analyse whether those can be met on PHY layer

· it is assumed that delay introduced by network interfaces in TSN deployments is negligible

· packet arrival jitter is not to be considered in performance evaluation (i.e. RAN-level analysis focuses on whether the maximum latency target can be met while de-jittering is handled by higher protocol layers)
The requirements for clock synchronization can be found in sections 8.1.6.1 and 8.1.6.2 of [3]. It should be noted though that in the normative specifications, i.e. TS 22.104 [x], only the first two cases with more stringent requirements were captured and the evaluation should focus on them:

Table 6.3.1-2 Clock synchronisation service performance requirement (source: 3GPP TS 22.104)
	Clock  synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Synchronisation clock synchronicity requirement 
	Service area 
	Scenario

	1
	 Up to 300 UEs
	< 1 µs
	≤ 100 m2
	· Motion control

· Control-to-control communication for industrial controller

· Smart Grid: synchronicity between the entities



	 2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming


Editor’s note: It is FFS (to be confirmed by SA1/SA2) whether <1 us synchronicity requirement is meant for both intra- and inter-gNB cases and whether <1 us synchronicity requirement is meant for UE to UE synchronization in addition to UE to gNB synchronization.
<END OF TP>
