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1. Introduction
This document provides a proposal for the analysis of TR 23.734.
2. Reason for Change
General applicability of cyber-physical control application related to Factories of the Future is need to be investigated and analysed as one of the key objects in FS_FFAPP.  Requirements for enhancements to the 5G system to support 5GLAN service, Time Sensitive Networking and industrial control, enhanced security, service exposure capability, new KPI, as well as non-public networks are identified in TR23.734. 
A related analysis is proposed to capture the Factories of the Future domain related requirements in TR23.734 in this contribution. This will further help to identify application level key issues.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.0.0.
* * * First Change * * * *

4
Analysis of 3GPP related research on Factories of the Future
4.X
Research in TR 23.734
4.X.1
Description

3GPP TR 23.734 [X] describes enhanced requirements for 5G system to support vertical domains which includes: enablers to support Time Sensitive Networking and industrial control use cases, security architecture enhancements, 5G LAN service enhancements, service exposure via APIs for 3rd party enhancements, enablers to support new KPI and non-public networks support. 
All those enhanced 5G system services can ehance or replace existing WLAN and/or fixed LANs deployed in the factory. 
4.X.2
Analysis

Table 4.X.2-1 lists the requirements which may have impact on application layer support for Factories of the Future in 5G network. 
Table 4.X.2-1: Requirements of Factories of the Future domain
	Key issue
	Description
	Solution
	Impact on application layer support

	Network discovery, selection and access control for non-public networks
	Subclause 5.1 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.1 Solution #1: Identification, selection and access control for non-public networks
	None

	
	
	3GPP TR 23.734 [X] subclause 6.2 Solution 2: Closed Access Group
	None

	
	
	3GPP TR 23.734 [X] subclause 6.3 Solution #3: Non-public network identification, selection and access control
	None

	
	
	3GPP TR 23.734 [X] Subclause 6.4 Solution #4: Identification for non-public network
	None

	
	
	3GPP TR 23.734 [X] Subclause 6.5 Solution #5: Solution for Access Control
	None

	Network Identification for non-public networks
	Subclause 5.2 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.1 Solution #1: Identification, selection and access control for non-public networks
	None

	
	
	3GPP TR 23.734 [X] subclause 6.2 Solution 2: Closed Access Group
	None

	
	
	3GPP TR 23.734 [X] subclause 6.3 Solution #3: Non-public network identification, selection and access control
	None

	
	
	3GPP TR 23.734 [X] subclause 6.4 Solution #4: Identification for non-public network
	None

	System Enhancements to support Time Sensitive Networking (TSN)
	Subclause 5.3.1 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.6 Solution #6: Architecture framework for integration with TSN


	3GPP TR 23.734 [X] subclause 6.6.2: N5 interface between the PCF and an AF can be used to exchange service requirements; N33 interface between NEF and AF can be used by the 5GS to expose its capabilities.

	
	
	3GPP TR 23.734 [X] subclause 6.7 Solution #7: 5GS appearing as a TSN link for integration with TSN
	None

	
	
	3GPP TR 23.734 [X] subclause 6.8 Solution #8: 5GS appearing as a TSN bridge (black box) for integration with TSN


	3GPP TR 23.734 [X] subclause 6.8: "logical" TSN bridge includes adaptation function (AF) to translate the 5GS protocols and information objects to TSN protocols and information objects and vice versa, as well as TSN user and network configuration information.

	
	
	3GPP TR 23.734 [X] subclause 6.16 Solution #16: Enhancements to support Deterministic Services
	3GPP TR 23.734 [X] subclause 6.16.2: Exposure of 3GPP Network capabilities to applications requiring deterministic services

	
	
	3GPP TR 23.734 [X] subclause 6.17 Solution #17: Deterministic Delay QoS Class for Time Synchronization Support of 3GPP Network


	None

	
	
	3GPP TR 23.734 [X] subclause 6.18 Solution #18: QoS negotiation between 3GPP and TSN networks
	3GPP TR 23.734 [X] subclause 6.18.1.1: For CP based QoS negotiation, AF acts as a controller function to collect 5GS virtual bridge related information and register it to CNC via TSN defined application interfaces. The TSN AF interacts with the 5G CN performs the mapping between TSN network parameters and a new deterministic QoS profile for the 5GS, negotiates the traffic treatment and related QoS policies.
3GPP TR 23.734 [X] subclause 6.18.1.2: for UP based QoS negotiation, the signalling protocol used for the exchange of configuration information over the TSN user/network interface (UNI) (to 5G CN PCF).

	
	
	3GPP TR 23.734 [X] subclause 6.28 Solution #28:  TSN Time Synchronization Considering Multiple Clock Domains
	3GPP TR 23.734 [X] subclause 6.28.1:For supporting TSN synchronization, 5GS should act as a TSN-compliant entity which could be either a transparent clock node or a boundary clock node

	Time synchronization aspect
	Subclause 5.3.2 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.11 Solution #11 Options for time synchronisation using TSN
	3GPP TR 23.734 [X] subclause 6.11.1: With TSN, synchronization is performed by 802.1AS/gPTP messages where each automation endpoint acts as an 802.1AS client, and a TSN Master Clock that generates the 802.1AS messages. For automation systems operating over a wireless interface, there are two options for the deliver of precise timing information to the UE.

	
	
	3GPP TR 23.734 [X] subclause 6.16 Solution #16: Enhancements to support Deterministic Services
	None

	
	
	3GPP TR 23.734 [X] subclause 6.19 Solution #19: Time synchronization between UE and TSN
	3GPP TR 23.734 [X] subclause 6.19.1: 3GPP UPF is synchronized with TSN GM T1, using mechanism defined by IEEE 802.1AS

	5GLAN Group Management
	Subclause 5.4.1 of 3GPP TR 23.734 [X]

	3GPP TR 23.734 [X] subclause 6.12 Solution #12: 5G LAN-type service and 5GLAN communications using principles in TS 29.561 [10]
	3GPP TR 23.734 [X] subclause 6.12.1: The configuration of the UE is performed from a logical Application Function (AF) that configures the UE via the PCF directly or indirectly via the NEF first and the PCF second. 

	
	
	3GPP TR 23.734 [X] subclause 6.14 Solution #14: Private DNN for 5GLAN Group Communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.15 Solution #15: Basic architecture for supporting dynamic 5G LAN-type service and 5GLAN communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.25 Solution #25: Support of communication between Ethernet type 5GLAN and Ethernet network in data network
	None

	
	
	3GPP TR 23.734 [X] subclause 6.29 Solution #29: Unified architecture for 5G LAN-type service
	None

	Service Discovery, Selection, and Restrictions
	Subclause 5.4.2 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.14 Solution #14: Private DNN for 5GLAN Group Communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.15 Solution #15: Basic architecture for supporting dynamic 5G LAN-type service and 5GLAN communication
	None

	Support of 5GLAN communication
	Subclause 5.5 of 3GPP TR 23.734 [X] 
	3GPP TR 23.734 [X] subclause 6.12 Solution #12: 5G LAN-type service and 5GLAN communications using principles in TS 29.561 [10]
	None

	
	
	3GPP TR 23.734 [X] subclause 6.12 Solution #13: 5G LAN service network (switch mode) architecture
	None

	
	
	3GPP TR 23.734 [X] subclause 6.14 Solution #14: Private DNN for 5GLAN Group Communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.15 Solution #15: Basic architecture for supporting dynamic 5G LAN-type service and 5GLAN communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.23 Solution #23: Path-based UE to UE packet forwarding for 5GLAN Group Communication
	None

	
	
	3GPP TR 23.734 [X] subclause 6.24 Solution #24: 5G LAN Group Management using the existing network architecture
	3GPP TR 23.734 [X] subclause 6.24.1: NEF provide following capapbility to AF(group membership management, provision group communication session, activition of group communication)

	
	
	3GPP TR 23.734 [X] subclause 6.25 Solution #25: Support of communication between Ethernet type 5GLAN and Ethernet network in data network
	None

	
	
	3GPP TR 23.734 [X] subclause 6.26 Solution #26: One to many communication for 5GLAN service within 5GLAN group
	None

	
	
	3GPP TR 23.734 [X] subclause 6.27 Solution #27: Source Mobility restrictions-based solution for access control during HO
	None

	Accessing PLMN services via non-public networks and vice versa
	Subclause 5.6 of 3GPP TR 23.734 [X]
	3GPP TR 23.734 [X] subclause 6.20 Solution #20: Supporting service continuity between Public PLMN and non-public network via an N3IWF-like gateway
	The PLMN and the non-public network deploy N3IWF functionality and configure the UE

	
	
	3GPP TR 23.734 [X] subclause 6.21 Solution #21 – Using Dual Radio to access Public and non-public networks
	None

	
	
	3GPP TR 23.734 [X] subclause 6.22 Solution #22: Using PLMN connection for NPN services
	None


* * * Next Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
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* * * End Change * * * *

