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1. 
Introduction
The Study on enhanced support of Industrial IoT (FS_IIoT) is approved in SP-190932 [1]. The corresponding SA2 agreed Work Task Sheet is available in S2-1912750 [2] contains the following Work Tasks: 
	Work Task ID
	Work Task Title
	Work Task Description
	RAN Dependency 
	TU Estimate

(Study + Normative)
	Inter Work Tasks Dependency 

Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	Total TU = 8 + 5.5 (13,5)

	WT#1
	Support for Uplink Synchronization for single and multiple clock domains
	Support for Uplink Synchronization with 5GS with master GM on the device side, for single and multiple clock domains.
	Don’t know
	1.0 + 1.0
	Self-contained

	WT#2
	Enhanced support of deterministic applications (including AV service production/VIAPA), exposure of network capability to support deterministic QoS and Time Sync.
	TSC support as per TS 22.263 outside of factory (incl. live news-gathering, sports events, music festivals), reduced connection setup procedures to <20ms,  and large scale TSC multi-cast up to 50,000 UE.

Exposure of network capability and ability for AF to provide input to support Time sensitive communication –deterministic QoS as defined in TS 23.501. Includes exposure for deterministic QoS and Time Sync related to VIAPA (Video, Imaging and Audio for Professional Applications)

	No
	2.0 + 1.5
	Self-contained

	WT3
	UE-UE TSC communication via same UPF
	Bridge delay determination, QoS parameters determination considering UE-UE communication via same UPF
	No
	1.0 + 1.0
	Self-contained

	WT4
	Support for fully distributed configuration model for IEEE TSN
	Supporting fully distributed configuration model for TSN by adding support of 5GS for Multiple Stream Registration Protocols for example as defined in IEEE 802.1Q, subclause 35.1 and IEEE P802.1CS Link-local Registration Protocol.
	Don’t know 
	4.0 + 2.0
	Self-contained


This document is the summary of the corresponding moderated email discussion in SA Drafts reflector according to the principles agreed in SP-190950 [3].
2.
Companies’ views for the Work Tasks

Editor’s Note: In this clause companies’ can provide their views on the work tasks in terms of importance of studying the particular work task in Rel-17 

2.1
Support for Uplink Synchronization for single and multiple clock domains (WT#1)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Sony
	UL traffic sync is important for many usecases.
	YES

	Motorola Mobility/Lenovo
	This is an improtant task for enabling uplink synchronization for single and multiple clock domains
	YES

	KPN
	TSN is an important use case for e.g. factory of future
	YES

	Siemens AG
	Needed for many IIoT use cases. This is also essential in completing the 5GS to TSN integration to enable the applications to use 5GS as a TSN bridge without too much deployment restrictions. The pertinent requirements are found in TS 22.104, subclause 5.6. For more information see annex D in the same specification, also clause 5.2 in TR 22.832. 
	YES

	CATT
	Important / equivalent feature as for Downlink Synchronization in Rel-16.
	‘YES’

	Qualcomm Incorporated
	In Rel-16, time synchronization can only be supported for clock sources (GM) located in a network connected to the UPF. The scenario that this WT is targetting, i.e. deployments where the clock source is located in a network connected to the UE is important to enable in Rel-17 to provide additional deployment flexibility.
	YES

	LGE
	For considering the uplink aspects, prefer it for Rel.17
	YES

	Huawei
	5GS should allow different TSN deployment option including deploying a GM behind a UE for a complete TSN support.
	YES

	Samsung
	Essential part of this study item, in order to support the uplink synchronization in several use cases.
	YES

	ZTE
	Better to have. In the Rel-16, the TSN GM clock is in the TSN network connect to UPF. This is main scenario of deployment. To support the TSN GM clock in the network connect toUE give more flexibility
	Yes

	Orange
	interesting enhancement of TSN
	YES

	Volkswagen AG
	Uplink Synchronization for multiple clock domains is required to support UE to UE TSC communication in some production scenarios/use cases.
	‘YES’

	Futurewei
	The master clock deployment in OT industry is very flexible, In many existing deployment cases, the master clock is behind the UE. Therefore, this WT is important to address those deployments.  
	YES

	TELEFONICA
	
	YES

	Intel
	This is a missing functionality from Rel-16. Applies to use cases where the TSN GM is on the UE side. The topic has already been studied in Rel-16 and can be quickly concluded.
	YES

	Cisco
	Requirement is based on existing use cases and requirements in IEC/IEEE 60802
	YES

	Verizon
	
	YES

	Ericsson 
	To complete the IEEE TSN work from Release 16 and making the Rel-16 IEEE TSN provide more complete system, this feature should be developed.
	‘YES’ 

	MediaTek
	Basic functionality missing in Rel-16
	YES

	NTT DOCOMO
	This feature fills the gap in Rel-16, enables the master clock to be connected via the UE to the 5GS. That is not an unusual deployment case.
	YES

	Nokia
	Key enabler for filling a gap needed for factory scenario.
	YES

	OPPO
	Essential for Rel-17 to achieve the TSN clock sync with GM located in UE. 
	YES

	Telia Company
	Essential functionality
	YES

	China Mobile
	Master GM selection is based on TSN system, therefore it is hard to say the time synchronization must be downlink, therefore the uplink synchronization should also be supported.
	YES

	vivo
	The best GM clock is compared and selected according to BMCA mechanism. The selected TSN GM clock is not mandated behind UPF and it is possible behind the UE. Hence, it is essential to study this feature.
	Yes

	SENNHEISER
	This WT is required to support UE to UE TSC communication in some production scenarios/use cases.
	YES

	BBC EBU IRT
	This feature would enable us to uplink a master clock from a production centre and alighn outside sources to this clock thus avoiding syncronisation and reducing latency
	YES

	
	27 companies
	


2.2
Enhanced support of deterministic applications (including AV service production/VIAPA), exposure of network capability to support deterministic QoS and Time Sync  (WT#2)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Deutsche Telekom
	
	NO

	Sony
	Important for the AF to be able to request, receive and track deterministic QoS of the service.
	YES

	Motorola Mobility/Lenovo
	Exchanging the information (e.g., application QoS requirements or network capability ) between network and application is necessary in order to support deterministic application (VIAPA).
	 YES

	KPN
	Important part of TSN
	YES

	Siemens AG
	The support of deterministic communication services and time synchronization is a paramount enabler for verticals. While factory automation will leverage TSN in the future, other verticals will not, especially for the foreseeable future. One vertical that comes to mind is electricity distribution. For that reason, service interfaces that enable deterministic communication and time synchronization are also important. For pertinent communication service performance requirements see subclauses 5.2 and 5.3 in TS 22.104. 
	YES

	CATT
	Important feature to support deterministic QoS, including further enhancement of TSCAI.
	‘YES’

	Qualcomm Incorporated
	With respect to deterministic applications: For most applications the functionality supported as per Rel-16, especially the ability to request time-deterministic forwarding and pass related parameters via PCF appears sufficient. Some applications may benefit from the ability to pass those parameters to 5GS via NEF.

With respect to time synchronization: The need to enable requesting/controlling of time synchronization via APIs is not obvious.
	

	LGE
	Not prefer in Rel.17
	

	Huawei
	Important for 5GS to support deterministic communication with or without TSN.
	YES

	Samsung
	The information exposure and the service control between the 5GS and the service provider will be important in this area.
	 YES

	ZTE
	Better to have. To provide the determined service, there are quite lot of restriction with IEEE TSN.
	Yes

	Orange
	interesting enhancement of TSN
	YES

	Volkswagen AG
	The exposure of network capability and ability for AF ensures deterministic QoS and time sync for production 
	‘YES’ 

	Futurewei 
	The AVPROD (Audio Visual Content Production) industry requires the similar deterministic communication services like factory, but they don’t necessarily support the IEEE TSN as required by the OT industry.  3GPP need to have solution to address the need for deterministic communication service for verticals which do not support IEEE TSN protocols, such as AVPROD industry.
	YES

	TELEFONICA
	
	

	Intel
	It is not clear what is missing from Rel-16 specifications. During the discussion on the FS_IIoT scope it was agreed that the scope is to “Study enhancements to 5G System that would enable enhanced support of IEEE TSN Time Sensitive Communication to support deterministic applications”. In our understanding, regardless of the nature of the deterministic applications, they need to express their QoS requests to the 5GS using IEEE TSN parameters, as already supported in Rel-16.
	

	Cisco
	This is not a high priority but could be studied.
	

	Verizon
	
	YES

	Ericsson
	Given that audio/video production was the original focus for starting TSN standardization in IEEE – and TSN for audio/video now very much being driven in e.g. AVNU Alliance (https://avnu.org/proav/) and there is a specified TSN profile for audio-video in IEEE 802.1BA.
It appears that TSN is the prime technology for professional audio-video and therefore the problem is addressed as part of the TSN work that has happened in Rel-16 and continues in Rel-17. The TSN work also addresses time sync.
As such, this WT is not essential for Release 17.
	

	MediaTek
	3PGP IIoT TSC support articulates around IEEE TSN framework. It is unclear what this WT intends do that is not already possible using Rel-16 framework.
	

	NTT DOCOMO
	This feature supports networks that do not deploy IEEE TSN to provide the time sensitive communication service. That gives operators/enterprises deployment choices, makes this time sensitive communication feature easier to access from use cases other than the factory scenario, on which Rel-16 has focused. High-performance applications which are not necessarily offered via an IEEE TSN compliant system are expected to reap the benefits; those for professional audio/video production, professional medical imaging/video, and from our perspective, also for mixed reality, e-sports and gaming.
	YES

	Nokia
	This capability is required to support deterministic application/native TC scenario outside the factory.
	YES

	OPPO
	The current mechanism in Rel-16 is enough to support the use case, not obvious to do enhancement in Rel-17
	

	Telia Company
	Essential functionality
	YES

	China Mobile
	This feature is quite important.IEEE TSN is a method which can only be used in a small area, which can not support the deterministic in a large scale. We do hope 5G network can have the features to support time sensitive applications based on IP layer and among a large scale.
	YES

	vivo
	If this feature focuses on operators’ networks providing the TSN services to 3rd party which do not deploy IEEE TSN, it sounds beneficial for time sensing services other than IEEE TSN. However, the Rel16 5GS bridge is totally defined based on IEEE TSN and it needs to re-evaluated whether it is free for the non IEEE TSN scenario. Only studying exposure of network capability is not sufficient to satisfy this target, an E2E study is needed. TU spent for this feature also needs re-evaluation.
	YES

	SENNHEISER
	This capability is required to support deterministic application/native TC scenario outside the factory, particularly for AV production use cases (VIAPA).

Although TSN started originally in the AVB community, TSN has not been adopted as the de-facto standard in AV productions; it is just one of several competing options. If there is a de-facto standard, then it is AES67. 
	YES

	BBC EBU IRT
	For AVprod workflows we do not deploy TSN and require more flexibility and mobility than that provided by a static TSN deployment
	YES


2.3
UE-UE TSC communication via same UPF (WT#3)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Deutsche Telekom
	
	YES

	Sony
	Needed to cover different use cases.
	YES

	Motorola Mobility/Lenovo
	This an essential feature to enable the UE-UE TSC communication.
	YES

	KPN
	Many use cases are UE-to-UE and not UE-to-network
	YES

	Siemens AG
	UE-UE communication via the same UPF (i.e. UE-RAN-UE communication) is an important ingredience of automation applications. An example for UE-UE communication can be found in subclause 5.2 in TR 22.832. Pertinent clock synchronisation requirements and performance requirements can be found in subclauses 5.6.1, 5.2, and 5.3 in TS 22.104.
	YES

	CATT
	Important feature for some specific use cases.
	‘YES’ 

	Qualcomm Incorporated
	This WT is essential to enable time sensitive communication between UEs connected to the same UPF as such scenarios can occur in real deployments (e.g. factory automation).
	YES

	LGE
	For supporing the various flexible scenarios, prefer it for Rel.17
	YES

	Huawei
	UE-UE TSC communication is one important scenario to support. In case we consider 5GS as a bridge, flexible communication between different ports (no matter they are on UPF or different/same UEs) on this bridge should be supported.
	YES

	Samsung
	Basic functionalitiy for supporting UE-to-UE TSC communication


	YES

	ZTE
	It is important feature in the real deployment. 
	Yes

	Orange
	interesting enhancement of TSN
	YES

	Volkswagen AG
	UE-UE TSC communication via same UPF is required to further improve and ensure the support of UE to UE TSC communication in some production scenarios/use cases.
	‘YES’ 

	Futurewei
	In order to support the stringent URLLC traffic in verticals network, this scenario need to be considered. 
	YES

	TELEFONICA
	
	YES

	Intel
	In our view this is just an optimization, but a relatively important one.
	YES

	Cisco
	Use cases and deployment requirements do exist
	YES

	Verizon
	
	YES

	Ericsson
	WT#1 further strengthened when supporting right soln for this use case.
	‘YES’

	MediaTek
	Basic functionality
	YES

	NTT DOCOMO
	This feature fills the gap in Rel-16, enables a further low latency with the shortest UP path.
	YES

	Nokia
	Essential improvement for both IEEE TSN and 5G standalone case.
	YES

	OPPO
	UE-UE TSC communication can be achieved by UE-UPF-UE, and not necessary to do enhancement.
	

	Telia Company
	Essential functionality
	YES

	China Mobile
	There are the scenarios requiring the UE to UE communication.
	YES

	vivo
	5GS bridge has multiple NW-TT ports and DS-TT ports. Rel16 only considers the port pair communication of one NW-TT port and one DS-TT port. The feature considers the port pair at different DS-TTs. Hence it is essential with regards to it completes the 5GS bridge capability.
	YES

	SENNHEISER
	Essential improvement for both IEEE TSN and 5G standalone case.
	YES

	BBC EBU IRT
	For AVprod workflows we do not deploy TSN and require more flexibility and mobility than that provided by a static TSN deployment
	YES


2.4
Support for fully distributed configuration model for IEEE TSN (WT#4)

	Company
	View on importance of the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the proposal e.g. deployment scenarios, design choices etc
	If you think this WT is required to be included in Rel-17 write ‘YES’, otherwise leave blank

	Deutsche Telekom
	Still under discussion in IEEE
	NO

	Sony
	
	

	Motorola Mobility/Lenovo
	It is independent from other WTs, and lots of work needs for investigating, e.g., which IEEE protocol should be supported, what entities and how the 5GS can support it. This WT needs more time and can be deferred to a future release.
	

	KPN
	Focus on main functionality first. This is not urgent
	

	Siemens AG
	Centralized and fully distributed TSN configurations need to be supported by the 5GS. For a motivation of the fully distributed model see the use case “flexible manufacturing with modular production systems and mobility” (subclause 5.15 in TR 22.832). For the pertinent requirements, see subclause 5.6A in TS 22.104.
	YES

	CATT
	Complicated feature, not urget for Rel-17.
	

	Qualcomm Incorporated
	The centralized TSN model supported in Rel-16 enables the highest level of time-deterministic forwarding but comes with significant complexity and overhead. While the fully distributed model does not support all types of time-deterministic applications, it is sufficient for many scenarios. Given the significantly lower complexity and overhead of the fully distributed TSN model, it is important to support the fully distributed TSN model in Rel-17.
	YES

	LGE
	Not prefer in Rel.17
	

	Huawei
	Fully distributed TSN is an important deployment scenario that don’t rely on centralized NF for whole-view control. The deployment can be more flexible comparing to centralized TSN. 5GS should support the scenario based on Rel-16 mechanisms.
	YES

	Samsung
	This can be useful to have in 5GS, but considering the efforts and the required TUs, this can be delayed to the future releases.
	Yes

	Orange
	Would be interesting for local implementation of TSN in a factory for SNPN network
	YES

	Volkswagen AG
	Required for Flexible manufacturing with modular production systems and mobility
	‘YES’ 

	Futurewei
	As factory floor is becoming more modularized and distributed, the fully distributed configuration model for TSN can become an important deployment scenario. 
	YES

	TELEFONICA
	
	

	Intel
	We think it is important to study the fully distributed TSN model in Rel-17. Whether it can also be specified in Rel-17 depends on the status of the related work in the IEEE.
	YES

	Cisco
	This can be postponed to next release
	

	Verizon
	
	YES

	Ericsson
	The existing Distributed model (according to IEEE spec) cannot fulfill industrial requirements. The distributed model supports only credit-based shaping, it does not support 802.1Qbv and 802.1CB that are required by TS 22.104 and IEEE/IEC 60802.

It is premature to address in 3GPP Release-17 the support for the fully distributed configuration model for IEEE TSN, as the related IEEE standardization is and will not be finalized within the Rel-17 timeframe. There is a high risk that 5GC (and RAN) deployments and UEs of Rel-17 will not be compatible with the IEEE specifications coming after 3GPP Rel-17.

On the IETF side, DetNet can be deployed with centralized model. DetNet data plane documents are stable and publication process was started (workgroup last call has been finished and documents were sent to IESG for publication).
Distributed model related work just started in DetNet and will not be finalized within the Rel-17 timeframe.

As such, this feature does not need to be addressed in Rel-17.
	

	MediaTek
	Basic functionality to be at least studied in Rel-17
	YES

	OPPO
	Not necessary for REL-17, can be delayed to furture release.
	

	Telia Company
	Essential functionality
	YES

	vivo
	Better to study to see whether and how it is feasible. But the time spent for this feature is under concern whether can be finished at Rel17. 
	


3.
Summary and way forward proposal
Editor’s Note: In this clause the summary of the email discussion will be outlined by the convenor and possible way forward proposal in terms of the scope of this item in Rel-17 may be proposed by the convenor.

28 companies expressed their positions on different work tasks. The tables below illustrate for each Work Task the number of participating companies that indicated whether:

1. 
The specific FS_IIoT Work Task should be included in Rel-17 (a “YES” in the last column);

2.
The specific FS_IIoT Work Task should not be included in Rel-17 (a “NO” or a blank in the last column);
	Work Task ID
	Work Task Title
	TU Estimate (Study + Normative)
	Inter Work Tasks Dependency 
	Number of companies saying YES
	Number of companies indicating not urgent/not required to be included

	WT#1
	Support for Uplink Synchronization for single and multiple clock domains
	1.0 + 1.0
	Self-contained
	27
	0

	WT#2
	Enhanced support of deterministic applications (including AV service production/VIAPA), exposure of network capability to support deterministic QoS and Time Sync.
	2.0 + 1.5
	Self-contained
	19
	9

	WT#3
	UE-UE TSC communication via same UPF
	1.0 + 1.0
	Self-contained
	27
	1

	WT#4
	Support for fully distributed configuration model for IEEE TSN
	4.0 + 2.0
	Self-contained
	11
	11


Executive summary of provided comments per work tasks:

	WT#1
	Extremely strong support to progress this (everyone who expressed opinion marked this with ‘YES’). Almost all companies provided justification for this capability (not summarized here as outcome is obvious).

	WT#2
	Diverging views expressed. Most of companies expressed desire to enable non IEEE TSN deployments (e.g. for Audio Visual Content Production or electricity distribution) and to specify exposure of network capability and ability for Application Functions. Some companies felt that Rel-16 capability with IEEE TSN is sufficient.

	WT#3
	Extremely strong support to progress this (everyone except one company marked this with ‘YES’). Almost all companies provided justification for this capability (not summarized here as outcome is obvious)

	WT#4
	Compared to other work tasks fewer companies expressed views on this work task. Views were diverging a lot.

Primary argument from companies who wanted to keep this work task as part of Rel-17 was:  

· distributed model will provide additional flexibility and modularity for TSN

Primary argument from companies who were hesitant to include this work tsk as part of Rel-17 was:

· Concerns on higher Time Unit needs and external dependency (IEEE).


PROPOSAL

It is proposed that all the work tasks be included in Rel-17, which require 13,5 TUs. However, if there is a need to reduce, then TSG SA should consider whether WT#4 (Support for fully distributed configuration model for IEEE TSN, 6 TUs) should be in Rel-17 or not.
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