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2	Classification of the Work Item and linked work items
2.1	Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	



2.3	Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	720005
	New Services and Markets Technology Enablers (SMARTER)
	Stage 1 work item

	
	New WID on LAN support in 5G (5GLAN)
	Stage 1 work item

	800007
	Service requirements for cyber-physical control applications in vertical domains (cyberCAV) 
	Stage 1 work item

	800028
	Study on 5GS Enhanced support of Vertical and LAN Services
	Antecedent Stage 2 study item

	820017
	5GS Enhanced support of Vertical and LAN Services
	Antecedent Stage 2 work item

	
	Study on enhancements for cyber-physical control applications in vertical domains (FS_eCAV).

	Agreed Stage 1 study item

	
	TR 22.827 Feasibility Study on Audio-Visual Service Production
	Agreed Stage 1 study item


3	Justification
Rel-16 normative work was based on conclusion of the FS_Vertical_LAN study described in TR 23.734. However, some aspects of TSC (time sensitive communication) could not be agreed to be part of Rel-16 study conclusion.  In addition, SA1 is working on Enhanced Cyber Physical Control applications and Audio-Visual Service Production.
In case of TSC, following aspects could not be specified:
· TSN Time synchronization - Multi-time domain support
· Fully distributed (TSN) deployment model.
· Generic enablers for deterministic applications support (e.g. other protocols such as DETNET, profinet etc). 
· Hardened deterministic IP (IETF DetNet-like private WAN)
· Optimized Industrial Ethernet (IEEE TSN–like private LAN).
Rel-16 starts to introduce some generic enablers (e.g. TSCAI) for native Time Sensitive communication using 5G System. However, the integration of 5GS is specifically introduced for IEEE TSN networks only. Furthermore, it relies on the application layer protocol and DS-TT/NW-TT to support certain functionalities (e.g. appropriate routing and delivery of packets, synchronization). An approach needs to be considered also for 3GPP System to support without relying on a specific application layer protocol, considering optimized routing.
Also, when TSC is deployed in networks that support other traffic e.g. eMBB, efficient co-existence of TSC traffic along with eMBB traffic must be considered.
In addition, Rel-16 5G-URLLC work introduces different redundancy schemes (including a scheme assuming two UE(s) in a device, present in the annex of TS 23.501). Efficient co-existence of URLLC redundancy schemes and TSC support should be studied considering also survival time (e.g. multi-UE devices, failure of a UE, proactive switching of one path).
Enhanced Cyber Physical Control applications needs to be studied:
· Enhancements to support Industrial Ethernet integration, which includes time synchronization, different time domains, integration scenarios, and enhanced support for time-sensitive networking (TSN);
New service requirements from Audio-Visual Service Production application needs to be studied.
Additional service requirement that is defined by SA1 (not covered as part of normative work in Stage 2/Rel-16).
4	Objective
Study enhancements to 5G System that would enable enhanced support of Time Sensitive Communication and deterministic applications.
The following aspects are in scope of the study:
 1.	Enhanced support of integration with IEEE TSN.
a) Fully distributed (TSN) and hybrid deployment model.
b) Support for uplink synchronization and also UE to UE synchronization via 5GS. 
c) Support for multiple working clock domains connected to the UE (considering uplink synchronisation with UE as master).
2.  Enhanced support of deterministic applications
a) Generic enablers for deterministic applications support (Considering also other protocols such as DETNET, profinet etc). 
b) Enhanced Native 3GPP enablers to support deterministic wireless network service (e.g. not depending on integration of other standards to access 3GPP TSC, allowing any “3GPP TSC modem” will3GPP UE to work, optimized routing for UE-UE communication)
a. Network optimizations needed in order to support devices (e.g. without DS-TT (i.e. for simpler application design). 
b. Optimized routing for UE-UE time sensitive communication (e.g. leveraging the optimized routinglocal switching specified for 5G-LAN using N19 for TSC)
c) TSC stream efficiency when supported in co-existence with eMBB and URLLC traffic (i.e. PDU Session supporting QoS Flows with different characteristics).
· Leveraging D2D (sidelink) for deterministic packet delivery and time synchronization.
d) Efficient co-existence of URLLC redundancy schemes and time sensitive communication, considering also survival time.
e) Specific TSC related requirements needed for Audio-Visual Service Production (note: this objective has to be updated as service requirement evolves).
f) Exposure of network capability to support Time sensitive communication, more specifically deterministic services and Time synchronization.
Any additional service requirement that is defined by SA1 (not covered as part of normative work in Stage 2/Rel-16). It is expected that the scope depending on Release 16 outcome. 
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	23.abc
	Study on enhanced support of IIoT in 5G System
	SA#86
Dec 2019
	SA#87
Mar 2020
	



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


6	Work item Rapporteur(s)
Nokia, devaki.chandramouli@nokia.com 

7	Work item leadership
SA2

8	Aspects that involve other WGs
Potential impacts to SA3, SA5. Potential interactions with SA1 during the course of the work. 
9	Supporting Individual Members
	Supporting IM name

	Nokia

	Nokia Shanghai Bell

	NTT DoCoMo

	Interdigital

	Verizon

	SK Telecom

	ETRI

	NICT

	AT&T

	Telecom Italia

	BMWi

	KDDI

	Siemens

	KT

	China Mobile

	ITRI

	ZTE




