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PROPOSED CHANGES 

5.1.5
Potential Impacts or Interactions with Existing Services/Features

A 3GPP system needs to interoperate with existing industrial networks and devices operating on Ethernet Data Link Layer. This requires that the features described above are supported over the 3GPP system. In particular, the following features described in Sections 5.1.1.4 and 5.1.1.5 must be supported: filtering and routing based on Ethernet headers, RSTP, broadcast, VLAN, and Stream Reservation Protocol.
5.1.5.1
Deployment Example
The 5G system needs to support Ethernet features and must appear as an Ethernet device to external networks and devices. Figure 1 REF _Ref489621838 \h 
 shows a deployment example, where a 3GPP system provides connectivity to Ethernet devices. The figure shows five Ethernet end devices that are connected to Ethernet switches, UEs and a UPF. Devices A and B are connected to UE 1 through an Ethernet switch. Device C is connected directly to UE 2. Finally, Devices D and E are connected to the UPF through an Ethernet switch. Note that UE’s support an Ethernet interface in addition to UP and CP interfaces needed for 5G. Further, UPF supports an Ethernet interface.

The use case for adding a 5G system to this network is that in certain scenarios it is not desirable for example to connect T, C and S using Ethernet cables. These scenarios can arise because cables may route through a hazardous area, or Switch S and Device C are located far from Switch T.
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Figure 1: Ethernet devices connected through a 3GPP system
5.1.5.2

Impact of LAN features
Although, the architecture shown in Figure 1 can support transport of Ethernet frames over a 5G system, it has some shortcomings. In the following, we present scenarios where the operation on 5G system must be aware of Ethernet functionality. Therefore, these features should be studied to identify the impact on 5G system specification.
5.1.5.2.1 
Routing based on Ethernet headers

Consider the scenario where Device D sends an Ethernet frame with destination address as the Ethernet MAC address of Device A or Device B. In this case, the Ethernet frame must be routed to UE 1. UE 1 should then forward the frame to the Ethernet switch S. Note that the Ethernet frame must not be sent to UE 2. Thus, the 3GPP system must support the routing functionality based on Ethernet frame header information. 

5.1.5.2.2

Broadcast

Consider the case where Device D sends an Ethernet frame with destination address as the broadcast address. In this case, the frame should be forwarded to both UE 1 and UE 2. Thus, the 3GPP system must support Ethernet broadcast frames.
5.1.5.2.3

Spanning Tree

Suppose that in Figure 1, Device C was also connected to Switch S. Then Device C, Switch S, UE 1 and UE 2 will form a loop. A spanning tree algorithm (e.g., RSTP), will block one of the UEs. To enforce the outcome from a spanning tree algorithm, a broadcast frame must not be forwarded to the blocked UE. Thus, routing of Ethernet frames must be based on the outcome of spanning tree algorithm.
5.1.5.2.4

Virtual LAN

Consider the case where UE 1 belongs to VLAN V1 and UE 2 belongs to VLAN V2. If a broadcast frame is received by the PDN marked for VLAN V1, it must be forwarded to UE 1 but not to UE 2. Thus, the routing of Ethernet frames must be based on the VLAN ID.
5.1.5.2.5

QoS

Ethernet traffic flow classification must be based on Ethernet headers – Source and Destination MAC address, Ethertype (including multiple Ethertypes in double-tagging), VLAN tags including VLAN ID and PCP, in addition to the existing fields used in Traffic Flow Templates (TFT). Thus, packet filtering and choice of 5QI should be based on Ethernet header information.

The Stream Reservation Protocol (SRP) in TSN (Section 5.1.1.5) requires resource reservation at each intermediate device. It should be investigated how SRP can be supported in a 3GPP system.
As described in Section 5.1.1.1, Factory Automation applications have stringent requirements on latency, jitter and error rate. Further study may be needed to determine how these requirements can be met in a 3GPP system. 

7
Potential Requirements

1. The 3GPP system shall support routing based on Ethernet frame headers, Virtual LAN (VLAN) ID and Rapid Spanning Tree Protocol (RTSP).
2. The 3GPP system shall support Ethernet broadcast frames.

3. The 3GPP system shall support traffic filtering and prioritization based on source and destination MAC addresses, Ethertype (including multiple Ethertypes in double-tagging), 802.1Q VLAN tags, including double tagging.

4. The 3GPP system shall support the Stream Reservation Protocol (SRP).
3GPP
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