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Abstract: 
This pCR proposes a new solution how 5G LAN-type service is supported using rel-15 architecture, and additional enhancement in order to achieve efficient routing. 
1. Discussion

There are eight solutions documented in TR 23.734. From architecture point of view, two options are proposed how to achieve user plane traffic routing. 
Option 1: routing via N6 interface;

Option 2: routing without via N6 interface;

Option 1 has the benefits that it allows the 5G LAN-type service is provided to UE accessing to the 5GS directly and also to devices in the Ethernet in the data network. It means, the UE can communicate to the device located in the Ethernet in the data network.

This option also supports the communication between two UEs accessing the 5G system. In this case, the traffic sent by one UE is routed/switched by the router/switch deployed in the Ethernet in the data network. The drawback is two UEs may close to each other e.g. in the same office, in addition they may move to different places, but the router/switch is deployed in a fixed place. Therefore, it can be expected the routing path is not optimized.

Option 2 supports efficient routing of the communication between UEs, but it does not support the interaction between UE and device in the data network.

In this paper we proposed a new solution to integrate both option 1 and option 2 into a single solution. 
5G LAN-type service is provided via a PDU Session, and the network decides to apply the N6 based routing or N6 free routing based on the policy e.g. always support N6-routing, efficient routing without N6 interface is possible, etc.
During PDU session establishment, UE shall indicates the 5GLAN group it intends to communicate in the PDU Session Establishment. SMF determines the PDU session is to access 5G LAN-type service, and query the PMF for the traffic routing information.

PMF decides whether to apply N6 based routing or not. For example, the 5GLAN group communication supports the traffic from/to the devices in the Ethernet in the DN, then N6 based routing is performed.
If the traffic can be routed within the 5G system, e.g. other PDU sessions targeting the same 5GLAN group have been established, the PMF provides the traffic routing information of other PDU sessions to the SMF.
Mixed traffic routing of N6-based and N6-free can be applied for the same PDU session. This is for the use case that some of the group member UE have established PDU sessions, while other UEs not. The traffic routing can be optimized by intersecting two PDU sessions anchor UPFs with Nx interfaces if possible, and other type of traffic use N6-based routing as usual. 
2. Proposal

It is proposed to add the following texts into TR 23.734.
* * * Start of changes (all texts new)* * * *
6.X
Solution X: Unified architecture for 5G LAN-type service
6.X.1
Functional Description
6.X.1.1
General description

5G LAN-type service is provides by the 5G system based on the architecture defined in rel-15, with the additional enhancement:

Control plane:

-
Group Management Function (GMF): The GMF is responsible for 5GLAN group management, including creating, modifying or removing a 5GLAN group, according to authorised request from the UE or the AF. The GMF is also responsible for authentication/authorization of UEs for accessing 5G LAN-type service.

-
Path Management Function (PMF): The PMF is responsible for managing the UP path to support 5GLAN communication within a 5GLAN group and to ensure desired isolation. PMF retrieves the UE PDU session information from the SMF.
-
SMF enhancements: Perform 5GLAN group authentication and authorization with GMF during PDU Session establishment/modification procedure; configure packet handling rules (e.g. packet routing & forwarding rules, packet marking rules) in the UPF to support 5GLAN communication. SMF interacts with PMF in order for the UP path management of 5G LAN-type service.

User Plane:

-
Nx interface is introduced. It connects two UPF in order to support 5G LAN-type service. The difference from N9 interface is, Nx interface is of a 5GLAN group granularity, which means an Nx tunnel carries the traffic belonging to a 5GLAN group communication. 
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Figure 6.X.1-1: The 5G LAN-type service architecture with SBI presentation
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Figure 6.X.1-2: The 5G LAN-type service architecture with PtP presentation
5G LAN-type service is provided by the 5G system including three aspects:
· 5GLAN group management;

· PDU session management for 5G LAN-type service;

· Path management of 5GLAN communication;

6.X.1.2
5GLAN group management
Refer to solution 15, in particular clause 6.15.1.1.
6.X.1.3
PDU session management 5G LAN-type service;
Refer to solution 15, in particular clause 6.15.1.2.
6.X.1.4
Path management of 5GLAN communication

SMF contacts the PMF in order to retrieve the traffic routing information of the PDU Session. PMF stores all the PDU session contexts targeting the same 5GLAN group. PMF also stores the traffic routing policy for a 5GLAN group once retrieved from the PCF or GMF or locally configured. 
There are three types of traffic routing policies of 5GLAN communication.

· N6-based only, it means all the UL/DL traffic for the 5GLAN communication is routed to/from the DN;
· N6-free only, it means all the UL/DL traffic for the 5GLAN communication is routed between PSA UPFs of different PDU sessions, or routed locally by a single UPF if it is the common PSA UPF of different sessions;
· Mixture of two options above;

PMF determines the traffic routing policy for the PDU Session and provides the traffic routing information to the SMF.
If the N6-based routing is applicable to the PDU session, details refer to solution#25.
If the N6-free routing is applicable to the PSU session, details refer to solution#15, in particular clause 6.15.1.3.
If both N6-based and N6-free routing are applicable, the PMF generates the packet filters and provides them to the SMF. The packet filters provides the traffic detection and forwarding information to explicitly indicate whether an uplink traffic flow (received in the N3 or N9 interface) is routed to the DN or to another PDU session anchor UPF in the uplink direction. For the downlink direction, the traffic flow received from DN (N6 interface) or another PDU session anchor UPF (Nx interface) is always mapped to a certain PDU session as defined in rel-15.Traffic handling on N6 interface (uplink and downlink traffic) is described in solution#25. Traffic handling on Nx interface is described in solution#15.
6.X.2
Procedures
Refer to solution 15 and solution 25.
6.X.3
Impacts on existing entities and interfaces
Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.

Two new NF, i.e. GMF and PMF are introduced into the 5GS, in order to support 5G LAN-type service.
Nx interfaces is supported between two UPFs, in order to achieve optimized routing for 5G LAN-type service.
6.X.4
Evaluation
Editor's note:
This clause provides an evaluation of this solution.
This solution supports both N6-based and N6-free type traffic routing of 5G LAN-type service. It also supports the mixture routing of the two. It covers all the common aspects of solutions addressing key issue 4 and 5.
* * * Start of 2nd changes (all texts new)* * * *
�Texts are abstracted from solution 15 in the “general description” clause, only showing two aspects: “Functional description” and “architecture”.





Details of the “5GLAN group management”, “SM for 5G LAN-type service” and “path management for 5G LAN-type service” are not described in this clause, but shown in the clauses below separately. 
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