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Abstract: This discussion paper proposes the justifications and objectives for enhancement for 5G LAN-type service in Rel-18. 
1. Introduction
3GPP has specified many enablers for vertical use, for example the features defined by IIOT, NPN and URLLC. Among them, R16 5G LAN-type service offers private communication using IP and/or non-IP type communications for UE and devices behind UE, using an optimized communication path controlled by a single SMF.
2. Justification
However, for a large multi-site company i.e. employees/machines located crossing a single SMF service area, it is impossible to have an operator-controlled communication path, therefore issues like communication latency, data isolation, and QoS insurance needs further consideration. Efficient learning/propagating of MAC addresses and traffic forwarding across different sitesSupport VxLAN (like) communication is a potential enhancement for 5G network.
In addition, inside a campus network there might be a complex LAN environment. The LAN devices could include UEs with 5G access only, UEs with both 5G and fixed access, and regular wireline devices. The LAN could also include wireline segments implemented as a multi-site overlay network (e.g. VxLAN/EVPN), having both the UE accessing via 5G radio network or via other access type, e.g. fixed access. Currently, Iin order to enable all type of devices to have LAN communication, the vertical network administrator needs to manually configure the UPF to properly interconnect with switches/routers in the fixed network. The costly configuration at least is to prevent communication loop, which is a fundamental issue not addressed by R16. Spanning Tree Protocol (STP) is widely used today, of which the idea can be leveraged for this outstanding issue.
Currently, multicast traffic for 5G IP VN and BUM (Broadcast, Unknown Unicast, Multicast) traffic for 5G Ethernet VN are delivered via individual delivery (e.g. individual copies are delivered via individual PDU sessions even when the UEs are attached to the same RAN node) to all UEs in a VN (even if a UE is not interested in the traffic). Solutions in the ongoing R17 5MBS WID can be integrated with 5G-LAN to optimize the 5G-LAN multicast/BUM traffic delivery – shared delivery (when feasible) to only UEs that need to receive the traffic.
3. Technical Objectives
1. Support cross-SMF 5G VN management and communication 
A. Optimize MAC address learning/propagating and traffic forwarding across different sitesSupport VxLAN communication；
B. Support N19 tunnel reliability between UPFs controlled by different SMF；
2. Enhancement of communication between 5G VN and device in the DN 
A. Loop protection for the communication between UE and DN device;
B. Integrating/interworking with wireline deployments of L2/L3 VPNs (e.g. VxLAN/EVPN)
3. Optimization of 5G VN multicast/BUM traffic delivery
A. Delivery only to UEs that need to receive the traffic
B. Shared Delivery using 5MBS solutions
4. Generic Layer 2 communication enhancement including at least:
A. Allow more than 16 devices behind UE using the UE PDU session for 5G VN communication, and controlled by the 5G NW； 
B. Service area restriction on the UE join the 5G VN communication；
C. Optimization of the N19 tunnel, e.g. granularity other than 5G VN level；
D. Other identifier than DNN to identify a 5G VN, in case when operator does not have sufficient DNN resource；
E. Support of forwarding packets with unknown destination address；

4. Proposal
It is proposed to study the above objectives in Rel-18.
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