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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 an architecture point of view, two options are proposed on how to achieve user plane traffic routing. 
Option 1: N6 interface-based packet routing
Option 2: N6 interface-free packet routing;

Option 1 has the benefits that it allows the UE to access 5G LAN-type service directly through the 5GS .In addition this option allows the UE to communicate to devices 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 be close to each other e.g. in the same office, and in addition they may move to different places, and yet, 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 whether to apply the N6 based routing or N6 free routing based on policies e.g. always support N6-routing, efficient N6 interface-free routing is possible, etc.
During PDU Session Establishment procedure, the UE shall indicates the 5GLAN group it intends to communicate to in the PDU Session Establishment Request. SMF determines whether the PDU Session Establishment request is intended to access 5G LAN-type service, and query the PMF for the traffic routing information.

PMF decides whether to apply N6 interface based routing or not. For example, the if 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 DNN associated with the 5GLAN group have been established, the PMF provides the traffic routing information of other PDU sessions to the SMF.
Mixed traffic routing of N6 interface-based routing and N6 interface-free routing 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 provided by the 5G system based on the architecture defined in rel-15, with the additional enhancement:
For the centralized user plane architecture:

· A single SMF and a single PSA UPF is responsible for all the PDU Sessions for 5GLAN group communication. 

· The SMF is responsible for managing the PDU sessions belonging to the 5GLAN group, it includes the management for example  the total number of established and activated PDU Sessions.
· All the traffic of participating 5GLAN group member (i.e. UE) traverses the PSA UPF. PSA-UPF should support the enforcement of QoS per R15 QoS architecture.
For the distributed user plane architecture, i.e. PDU sessions for 5GLAN group communication are controlled by a single SMF, and these PDU sessions may terminate in one or multiple UPFs:
-
SMF enhancements: determine the traffic routing approach (e.g. local switch, between two UPFs via Nx interface, via N6 interface); configure packet handling rules (e.g. packet forwarding rules, packet marking rules) in the UPF to support 5GLAN communication. 

-
Nx interface is introduced to connect two UPF for routing traffic of 5GLAN-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. 
6.X.1.2
5GLAN group management

Void.
6.X.1.3
PDU session management 5G LAN-type service
UE can access the 5G LAN-type service by establishing a PDU Session targeting the DNN associated with the 5GLAN group. The PDU session establishment request message (5G LAN-VN DNN, etc.) is sent from UE to the SMF, as defined in release 15. During establishment of the PDU Session, the SMF may contact the DN AAA in order to authenticate and authorize the UE for accessing 5G LAN-type service to the intended 5GLAN group.

During PDU session establishment, the SMF determines the traffic routing approach by correlating all the PDU session contexts targeting the same DNN associated with the 5GLAN group, (e.g. local switch, between two UPFs via Nx interface, via N6 interface). 

6.X.1.4
Path management of 5GLAN communication

SMF stores all the PDU session contexts targeting the same DNN associated with the 5GLAN group. SMF stores the traffic routing policy for a 5GLAN group which is retrieved from the PCF or locally configured. 
There are types of traffic routing policies of 5GLAN communication.

· N6-based, it means all the UL/DL traffic for the 5GLAN communication is routed to/from the DN;
· Nx based , it means all the UL/DL traffic for the 5GLAN communication is routed between PSA UPFs of different PDU sessions
· Local switch: traffic routed locally by a single UPF if it is the common PSA UPF of different sessions;
SMF generates PDU forwarding rules and provides them to the UPF. 
UPF enforces local traffic switching based on extension of the Release 15 mechanisms as described in 23.501 § 5.6.10.2 and § 5.8.2.5. Alternatively PDR and FAR provide information that may explicitly indicate whether an uplink traffic flow is routed to the DN or to another PDU session anchor UPF (via Nx interface) or locally routed. 


The packets for different 5GLAN group may be marked with respective VLAN tagging by UPF. 
6.X.3
Impacts on existing entities and interfaces

SMF is enhanced to determine the traffic routing approach for 5GLAN type-service.
Nx interfaces optionally is supported between two UPFs, in order to achieve optimized routing for 5G LAN-type service.
Local switch is supported by UPF;

N4 interface is enhanced that SMF instructs UPF how to route the traffic for 5GLAN type-service;


6.X.4
Evaluation

This solution supports N6-based, Nx-based and local switch type traffic routing of 5G LAN-type service. It provides sufficient support to address key issue 4 and 5.
* * * Start of 2nd changes * * * *
8
Conclusions


Solution X is concluded as the conclusion for key issue 4 and 5.
* * * End of Changes (all texts new)* * * *
�Merge texts from 12234 and 11702.


�This part will be concluded in Intel’s paper
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