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Abstract: MSTP is used in Industrial automation networks with multiple VLANs for loop prevention.
1. Introduction
Many industrial automation networks use IEEE 802.1 virtual LANs extensively. The Multiple Spanning Tree Protocol (MSTP) is required to prevent loops in networks with multiple VLANs. VLANs may use different parts of the physical topology, so that different VLANs have different topologies (cf. Figure 1, Figure 2, Figure 3, and Figure 4). This leads to different spanning trees per VLAN. 
MSTP includes support of Rapid Spanning Tree Protocol (RSTP), but RSTP as such cannot support loop prevention in case of multiple VLANs efficiently. 
A logical 5GS bridge needs to support the Multiple Spanning Tree Protocol according to IEEE 802.1Q in an integrated IEEE 802.1/5G network using multiple VLANs. 
Figure 1, Figure 2, Figure 3, and Figure 4 show examples of possible integrated IEEE 802.1/5G networks with multiple VLANs that requires MSTP for loop prevention. Please note, the figures show only a small number of VLANs for clarity and legibility. There are usually more VLANs with  different VLAN topologies on the same physical topology.  
The Multiple Spanning Tree Protocol uses Bridge Protocol Data Units (BPDUs) in order to convey information between bridges.
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[bookmark: _Ref160029587]Figure 1: Integrated IEEE 802.1/5G networks with multiple VLANs that requires MSTP for loop prevention
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[bookmark: _Ref160029589]Figure 2: Integrated IEEE 802.1/5G networks with multiple VLANs that requires MSTP for loop prevention 
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[bookmark: _Ref160029591]Figure 3: Integrated IEEE 802.1/5G networks with multiple VLANs that requires MSTP for loop prevention 
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[bookmark: _Ref160087363]Figure 4: Integrated IEEE 802.1/5G networks with multiple VLANs that requires MSTP for loop prevention
Motivation for loop prevention and the use of RSTP for loop prevention in 5G-LAN networks was given in S1-174351, S1-174196, and S1-174197.
2. Reason for Change
Many industrial automation networks use IEEE 802.1 virtual LANs extensively. The Multiple Spanning Tree Protocol (MSTP) is used to prevent loops in networks with multiple VLANs. In order to support integrated IEEE 802.1/5G networks, the 5GS logical bridge needs to support MSTP, too.
The existing requirement in TS 22.261 only mentions RSTP as an example for loop prevention. Since MSTP is an important, necessary protocol for loop prevention in industrial communication networks using VLANs, it should be also explicitly mentioned as an example, so that it is not inadvertantly overlooked in stage 2 work.  
3. Conclusions
MSTP as a major protocol for loop prevention in industrial communication networks / integrated IEEE 802.1/5G networks should be added as an example, so that it gets the necessary attention in downstream groups.
4. Proposal
It is proposed to agree the changes to 3GPP TS 22.261 v19.5.0 in provided in CR 0781 (S1-240131).
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