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Introduction

The 5G-LAN related key issues in TR 23.734 concerns the following aspects: 

1. 
5GLAN Group Management
2.
Service Discovery, Selection, and Restrictions
3.
Support of 5GLAN communication
Below we analyse the different aspects and the corresponding solutions in the TR
5GLAN Group Management

There are multiple proposals in TR 23.734 for 5G-LAN group management:

-
solution 12 propose to leave this out of the scope of the study (i.e. in practice base it on existing O&M and operator specific provisioning solutions), 

-
solutions 14, 15, 23 proposes to introduce a new Group Management Function (GMF) 
-  
solution 24 propose to use existing architecture (subscription data in UDR) with extensions to allow group management via AF/NEF

In addition, solutions differ in whether they support a UE-requested group creation or not. For example, solution 15 allows a UE to request creation of a new 5GLAN group while solution 12 and 24 focuses on group management triggered by the network. It is unclear to us why UE-requested group management is needed and it does also not seem justified by the stage 1 requirements. What Stage 1 requires is the ability for the network operator to scale up or to scale down a 5G LAN-virtual network, quoting 3GPP TS 22.261:

"6.26.2.3
Creation and management

The 5G network shall enable the network operator to scale up/down a 5G LAN-VN, e.g., the coverage, capacity for efficient consumption of network resources.

The 5G system shall enable the network operator to assign a UE to multiple independent 5G LAN-VN.

The 5G network shall enable the network operator to create, manage, and remove 5G LAN-VN including their related functionality (subscription data, routing and addressing functionality)."

Furthermore, provisioning of new/updated subscription data is typically handled by O&M and SA5 and it can be questioned whether it is within SA2 scope. For example, the existing group membership in rel-15 (Internal Group ID-list in UDM) does not assume a specific management compared to other subscription data. 
Proposal 1: 5GLAN Groups should be managed by the network and do not need to be specified by 3GPP.

Support of 5GLAN communication

There are two main proposals for how to handle 5GLAN communication:

-
Option 1: Routing via N6 interface and the DN

- 
Option 2: Routing via “direct” UPF-UPF paths without passing through N6 and the DN.

With option 1 the routing is done in the “normal” way where UE traffic is routed/switched by the routers/switches on the DN to reach its destination. This option supports both UE-to-UE communication and communication to other entities on the DN in the same way. Traffic separation between different 5GLAN groups can be ensured using existing techniques such as VLANs and VPNs. These techniques are in common use to separate N6 traffic between different DNN/APNs and also in vertical deployments. 

With option 2 it has been argued that this supports a more efficient routing for UE-to-UE communication since traffic is tunnelled “directly” between UPFs without having to pass the DN. For traffic to/from other devices on the DN there is no difference to option 1. The solutions in the TR are however not very specific how the UPF-UPF communication is realized. For example, solution 15 only talks about that “SMF configures the UP path” and “packet handling rules in the UPF” without clearly describing e.g. whether Nx is tunnelled or not. Solution 26 describes explicitly “CN tunnels” between UPFs. It is therefore difficult to evaluate whether option 2 is more efficient than option 1. It should also be noted that the transport network connecting the UPFs may itself contain routers/switches and the UPF-UPF path may thus pass via such routers/switches anyway. The UP path may thus in reality be the same in both options 1 and 2. Only when UE moves between UPFs option 2 may be more efficient, but solution also becomes more complex. 
Another aspect is the overall system complexity. With option 2 there is a need for a new function, Path Management Function (PMF), to dynamically create, maintain and update the mesh of UP connections between UPFs. This is a challenging task that becomes more complex as the number of 5GLAN group members increase. Option 1 however relies on existing routing/switching in N6/DN. 
It is also worth to highlight that related work to optimize for UE-to-UE communication is ongoing in other fora and 3GPP groups. This related work is taking a more general scope to optimize UP paths for UE-UE communication and is not focusing only on 5GLAN groups. For example, IETF has ongoing work to investigate potential solutions for optimization the user plane for 5G (draft-bogineni-dmm-optimized-mobile-user-plane). CT4 has an ongoing study on User Plane Protocol in 5GC where related ideas have been presented. In the reply LS to CT from IETF (C4-186083), work done by IETF in the area is highlighted, including the internet draft mentioned above. Furthermore, in the CT4 study there is investigation on the use of SRv6, where the SRv6 Segment ID seems related to / overlap with the Path ID proposed for option 2 in solution #23. Also, NGNM has discussed aspects related to optimizing the UP. Therefore, it would be good to take a wider approach to UP path optimizations in 3GPP than to rush into a specific solution for 5GLAN as proposed for option 2. Otherwise there is a high risk that multiple and conflicting solutions for similar use cases become specified. 
Observation 2: Both options 1 and 2 fulfil the requirements. Option 2 is claimed to be more efficient but in reality, there may be no difference to option 1. Option 1 on the other hand avoids the significant complexity in dynamically managing a mesh of UP connections for a 5G-LAN group. Option 1 also avoids creating a specific solution for 5GLAN that may conflict with potential future work on more general UP optimizations.
Proposal 2: For rel-16, 5GLAN communication should be supported by switching/routing via N6 interface and the DN.

Service Discovery, Selection, and Restrictions

One open aspect is how a PDU Session relates to 5G-LAN group:
- 
Option 1: One PDU Session supports one 5G-LAN group 
-
Option 2: One PDU Session supports one or more 5G-LAN groups simultaneously 
Option 1 is the simplest approach where the use of additional Group IDs on the interfaces can be reduced or even avoided. With option 2 there is a need for additional signalling towards the UE to negotiate whether access to a 5G-LAN group is authorized or not, and also a need for additional UP handling in UPFs to ensure traffic separation. 

Some solutions in the TR seem to claim that option 2 is supported, but it is not fully explained how it works. For example, with multiple 5G-LAN groups in a PDU Session, one PDU Session would connect to multiple 5G-LAN VNs. However, one PDU Session connects by definition to one DN (as determined by the DNN), so for communication with external entities (on the DN), option 2 would require that the DN is separated into multiple 5GLAN VNs. Would these 5GLAN VNs be isolated from each other on the DN?

Observation 3. Option 2 is creating a sub-instance of a DNN with its own virtual network. For PDU type IP, a single UE IP address is thus used to access multiple virtual networks which creates potential issues on how IP routing is handled, and possible also with overlapping IP addresses in different virtual networks on a single DN.
Proposal 3: Base the rel-16 solution on option 1, i.e. one PDU Session supports one 5G-LAN group. Further extensions to support multiple 5GLAN groups within a PDU Session needs further study.
Summary

In our view the solutions proposed in the TR contain many good ideas and could be useful in a 5G system. However, the time available to the 5GLAN discussions have been short (TR 23.734 is currently at v0.3.0 only). Also, the SA1 requirements have only stabilized now and not all potential requirements from SA1's study phase have been transferred into normative specifications. As this paper has shown, the final SA1 requirements can be addressed using Rel-15 functionality.

Further optimized solutions would require further studies. In particular, the UP communication and possible optimizations for UE-to-UE communication should be looked at in a wider scope taking also existing CT4 and IETF activities into account. 
Proposal

It is proposed to update TR 23.734 as follows

***** First Change *****

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.

8.X 
Conclusion for 5G-LAN
8.X.1
Conclusions for Key Issue #4.1 on 5GLAN Group Management
Rel-15 mechanisms can be reused to address key issue 4.1: 5GLAN Group management does not need to be specified by 3GPP SA2. It is concluded that no specific normative work is needed.
8.X.2 
Conclusions for Key Issue #4.2 on Service Discovery, Selection, and Restrictions
Rel-15 mechanisms can be reused to address key issue 4.2: One PDU Session provides access to one 5G-LAN group. It is concluded that no specific normative work is needed.
8.X.3
Conclusions for Key Issue #5: Support of 5GLAN communication
Rel-15 mechanisms can be reused to address key issue 5: 5GLAN communication is supported by switching/routing via N6 interface and the DN. It is concluded that no specific normative work is needed.
***** End of Changes *****
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