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Abstract of the contribution: This contribution analyses different alternatives for the relation between DNN and 5G LAN groups.
Introduction

The cardinality between 5G LAN group and DNN was discussed at SA2#130 but with no conclusion- This paper analyses various options and proposes a way forward
Discussion
One can consider different approaches to how 5G LAN groups fits into the existing 5GS features for NW slicing (S-NSSAIs) and DNNs:

Alternative 1: 1:1 relation between 5G LAN group and DNN

-
A DNN is associated with a 5G-LAN group
-
In order to add a new 5G-LAN group, a new DNN has to be configured (in UE, UDM, SMF etc)
- 
It is also possible to use decorated DNNs, e.g. decorate the DNN depending on the 5G LAN group (e.g. DNN NI could be set to: ”developer.group”, ”administrator.group”, or ”manager.group”). They do however all constitute different DNNs 
-
for Ethernet PDU Session type, groups can easily be managed outside of 3GPP: 
A UE acting as a bridge forwards the Ethernet frames together with the VLAN and the UPF acting as a bridge only forward traffic within a VLAN ; the notion of group can then be transparent to 3GPP 5GC  and remain in the third party domain where the third party configures the UE and devices behind the UE with the VLAN they may use. In this case groups of the same corporate are handled by the same set of SMF and UPF.
Alternative 2: 1:1 relation between 5G LAN group and S-NSSAI.

-
A S-NSSAI is associated with a 5G-LAN group.  

-
In order to add a new 5G-LAN group, a new S-NNSAI has to be configured (in UE, UDM, SMF etc). Since also RAN is impacted by additional S-NSSAIs, it is however not clear that this is a good approach for 5G LAN services.
Alternative 3: 1:1 relation in the UE, but 1:N relation in the network.

-
A DNN is associated with a 5G-LAN group in the UE, but the network may map that DNN to different 5G-LAN groups when a PDU Session is established. The mapping is based on either subscription data from UDM or information from DN-AAA.

-
A limitation is that if a UE is a member of multiple 5G-LAN groups, it needs to use a separate DNN per group.
Alternative 4: 1:N relation between 5G LAN group and DNN in the system 

· There are multiple 5G LAN groups per DNN and UE. A UE may use a single DNN to get access to different 5G-LAN groups.
· A new ”5G-LAN group ID” IE is needed in PDU Session Establishment request, subscription data, etc 
The table below compares the alternatives and analyses the impacts to the system 

	
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	UE configuration
	UE need to be configured to use a new DNN

This can be done using existing methods (UE Configuration Update procedure for transparent UE Policy delivery)


	Same as Alt 1 but for S-NSSAI instead of DNN
	Same as Alt 1
	UE provides a separate 5G LAN group ID in addition to DNN when establishing PDU Session
UE need to be configured to use a new 5G LAN group ID and the associated DNN
UE: Need to provide 5G-LAN group ID in PDU Session Establishment request.

PCF/UE: Need to support 5G-LAN group ID in URSP.

	UDM configuration for 5G-LAN group creation
	A DNN profile is created in UDM, including DNN, PDU Session type, S-NSSAIs etc?

5G LAN group members need to be subscribed to that DNN
	Same as Alt 1 but for S-NSSAI instead of DNN
	UDM (or DN-AAA) maps to 5G-LAN group ID (”5G LAN DNN”)
A 5G LAN DNN profile is needed in UDM, including DNN, PDU Session type, S-NSSAIs etc?

	A 5G LAN DNN profile is needed in UDM, including 5G LAN group ID, DNN, PDU Session type, S-NSSAIs etc

	SMF configuration
	Need to be aware of the supported DNNs, including associated configuration (e.g. whether 2ndary auth is needed, UPF/N4-related parameters for the DNN such as “Network Instance”
	Same as Alt 1 but for S-NSSAI instead of DNN
	Same as Alt 1 (for 5G LAN DNNs)
	New 5G LAN group ID concept need to be supported by SMF. 

Same amount of configuration as in Alt 1 is needed, but for 5G LAN group ID, i.e. SMF needs to be aware of the supported DNNs and 5G LAN Group IDs, including associated configuration (e.g. whether 2ndary auth is needed, UPF-related parameters such as TSP ID, “Network instance”)

	UPF configuration
	Need to be configured with N6 connectivity (via e.g. NW instance). 
	Same as Alt 1 
	Same as for Alt 1
	Same as Alt 1

	Standards impact


	No specific impact. 

	Same as Alt 1
	Impacts to UDM and/or AAA as well as SMF handling of DNNs. 
	Major impact. 

AMF: SMF selection impacted to take also 5G LAN group ID into account
UDM: New subscription information for 5G LAN groups

SMF: Need to handle additional group identifiers as well as separation between 5G LAN groups within a DNN
Other impacts to Npcf services, Nchf services, LI interfaces to add the new “group ID”

New entry in URSP

	Benefits 
	No standards impacts
	No standards impacts
	Possibility to support multiple 5G LAN groups per DNN
	Possibility to support multiple 5G LAN groups per DNN

	Limitations / drawbacks
	A separate DNN needed for every 5G LAN group
	A separate S-NSSAI needed for every 5G LAN group
RAN configuration for new slice may be needed
	Additional complexity to support the mapping functionality

If a UE is a member of multiple 5G-LAN groups, it needs to use a separate DNN per group, i.e. alt 1
	Large impact to the system, basically impacts all NFs and interfaces. 
Same amount of configuration needed in UE, UDM, SMF, UPF but in addition new 5G LAN group ID need to be supported


Based on the analysis above, it can be seen that Alt 4 does not reduce the amount of configuration needed in the different NFs, but it introduces standards impacts to most NFs and interfaces in 5GS. Alt 1 can support the desired scenarios with the same amount of configuration burden as Alt 4, but with minimal impact to 5GS. Providing a 5G LAN solution based on rel-15 baseline, with no or little special-purpose features, enables the operator to deploy 5G LAN networks in a cost-efficient way. In addition, it is worth emphasizing that Alternative 1 enables 5G-LAN groups for Rel-15 UEs whereas Alternative 4 can only support Rel-16 UEs.
Proposal

It is proposed to agree to move forward with Alternative 1.
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