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	Reason for change:
	TR 23.734 Solution #30 (to be updated) provides a framework to support deterministic QoS and fulfil the requirements for time sensitive communication. In order to resolve the open issues in the editor’s notes “Mapping to 3GPP 5G QoS”, some fundmental issues e.g. the management and configuration of 5G virtual bridge and TSN ports mapping have to be considered.. 
This proposal identifies and resolves following open issues regarding:
1. The granularity of 5GS virtual bridge when integrating into TSN,
2. The mapping between 5GS capabilities and bridge ports,
3. How to integrate 5G QoS into TSN configuration. 

In principle, a 5GS virtual bridge should emulate the behaviors of a TSN bridge in order to facilitate its integration with TSN system, and minmize the impact to other TSN entities (such as CNC, CUC, end-staions and other bridges).

The resource mangement of a TSN bridge is based on port configuration which is defined as different managed objects. The port configuration object models the operations that modify, or inquire about, the configuration of the ports of a bridge, which supports the ability to dynamically create and/or delete ports.

When 5GS is integrated into TSN as a bridge, the bridge port exposed by 5GS should be configured with maximum eight QoS profiles (GFBR, PDB, etc.) for a TSN connection. 

In order to simplify the management of 5G virtual bridge, the bridge ports exposed by 5GS can be binding with PDU sessions or MAC address, both for UE side and UPF side. Up to eight QoS flows can be established in each PDU session to maintains the connection between the UE and the TSN. The parameters of the QoS flows can be exposed to CNC as bridge port configureation. 
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[bookmark: _Toc524187559][bookmark: _Toc524187560][bookmark: _Toc473190644][bookmark: _Toc500949091]6.30	Solution # 30	Comment by Shabnam Sultana: the number will be according MCC implementation and then the subclause numbers to be adjusted as same on level 2.
6.30.1	Description

6.30.1.3	5G virtual bridge configuration and QoS control 
Granularity of 5G bridges for TSN integration
TR 23.734 Solution #8 provides an option for 5G system appearing as a TSN bridge (black box) for integration with TSN, as described in section 6.8. However, solution #8 only illustrated the scenarios of single UE, via a UPF connected to TSN. Further study is required to clarify the management of 5G virtual bridges when multiple UEs and multiple UPFs are serving for TSN. Following 3 options are analysed for different granularity of 5G virtual bridge:
Option 1: Single virtual bridge including all UEs and UPFs.
All UEs and UPFs serving for the specific TSN are grouped into a single virtual bridge. The bridge ID can be assigned by mobile operator or TSN operator. The capabilities of each port in UEs and UPFs are integrated as parts of the configuration of the 5G virtual bridge, which is notified to TSN AF and delivered to CNC for TSN bridge registration and modification. Any event of PDU session establishment/modification may cause the reconfiguration of the 5G virtual bridge. The configuration data of the bridge and the frequency of reconfiguration may increase sharply, when the scale of the connected UEs increased. 
This option is more feasible for the small scale and static TSN scenarios, which applies for small number of connected UEs and low mobility requirement.
[image: ]
Figure XXX. option1: the whole 5G system modelled as one TSN bridge
[bookmark: _GoBack]
Option 2: Per UPF based 5G virtual bridge.
All UEs connected to a specific PSA UPF and serving for the TSN are grouped into a single virtual bridge. TSN AF ay bind the bridge ID with the UPF ID. The capabilities of each port in UEs and UPF are integrated as parts of the configuration of the 5G virtual bridge, which is notified to TSN AF and delivered to CNC for TSN bridge registration and modification.
Comparing with option1, this option can lower the scale of a 5G virtual bridge configuration and simplify the connection between TSN and UPF. 
[image: ]
Figure 16.30.1.2-2 option2: per UPF based virtual bridge

Option 3: Per UE based 5G virtual bridge.
Each UE that has one or more PDU sessions to a specific TSN, is treated as a TSN bridge. TSN AF may bind the bridge ID with the UE ID (such as GPSI). The end points of each PDU sessions (in UE and UPF) is binding as virtual ports of the TSN bridge.
Based on this option, the configuration of each 5G virtual bridge is much simple and flexible. It can avoid bridge reconfiguration caused by other UEs. 

[image: ]
Figure 16.30.1.2-3. option3: per UE based 5G virtual bridge 

Bridge port binding
According to the bridge management specified in IEEE P802.1Qcc [9], and IEEE P802.1Qbv [xx], one TSN bridge port can be configured with one configuration table for each traffic class, includes bridge delay, and traffic scheduling etc. The maximum number of traffic classes in a TSN port is eight. When 5GS is integrated into TSN, the bridge port exposed to CNC should be configured to support the same traffic classes. One or more traffic classes are mapped into a 5G QoS flow for transmission. The mapping between TSN traffic class and QoS flow is pre-configured or based on policy control. 
When a 5G virtual bridge is configured as option 1 and option2, the TSN AF binds the TSN ports on the UE and UPF side with their MAC addresses. 
When a 5G virtual bridge is configured as option 3, TSN AF can bind the TSN ports with PDU sessions. The TSN ports in UE side can be mapped with PDU session ID. The bridge port in UPF side cane be mapped with the combination of UPF ID, and PDU session ID. 
A single TSN network may carry variety of time-sensitive data streams, but the allocation of resources should be centrally managed in CNC. CNC can reserve the resource for a stream based on the differentiation of traffic classes. In a 5G virtual bridge, up to 8 QoS flows for TSN traffic may be established in each PDU session, which is binding with different TSN traffic classes. The total number and parameters of the QoS flows can be configured in UE subscription, MNO’s policy, AF request or pre-configuration. Figure 6.x.1.2-1 shows an example of PDU session based TSN ports configuration. 
[image: ]
Figure 6.30.1.3.-3 Example of PDU session based TSN port configuration

6.30.2 	Procedures
6.30.2.3	5G virtual bridge onboarding

[image: ] 

Figure 16.30.2.3-4. Procedures for 5G Virtual onboarding
1.	Based on UE request or trigged via network, a PDU session is established. If the PDU session is to be connected to a TSN, up to eight QoS flows are configured for the TSN traffic classes according to UE subscription, operator’s policy or pre-configuration. The QoS flows may not been established until CNC indicates the resource reservation for arriving streams.
2.	Based on the request from SMF, TSN translators in UE side and UPF side collect the network topology, propagate delay and TSN related information.
3.	The TSN bridge management information (bridge ID, port ID), supported QoS parameters for TSN and scheduling parameters are reported to TSN AF based on SMF event notification (directly or via NEF).
4.	Optional: TSN AF may notify CNC to read the capacity report. E.g. when bridge capability change/update events happen.  
5. 	CNC reads the capability report from 5GS virtual bridge(s).
[bookmark: _Toc531962423][bookmark: _Hlk534719696]
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