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Abstract of the contribution: This contribution analyses 5G VN group management and proposes a way forward for the open issues.
1.
Introduction
During the last few meetings there have been progress on describing how 5G VN groups can be dynamically managed by an AF. There are however still a few open issues, even on basic concepts, that need to be resolved in order to have a complete feature. 
Some of the editor’s note in TS 23.501, clause 5.28.2 (from CR in S2-1904775 approved at SA2#132 Xi’an meeting):

Editor’s note: It is FFS how to handle External Group Id and Internal Group Id for newly created 5G VN groups. 

Editor’s note: It is FFS whether an existing Data Set / Data subset can be used, or new Data Set/Subset is to be defined, e.g. whether 5G VN group data is stored as part of Application data and/or in some other Data Set / Data subset. 

Editor’s note: It is FFS whether in the above paragraph the mappings are carried out by the NEF or by the UDM. 

In addition to these open issues, there are also additional aspects that are not described:

· How PCF gets access to 5G LAN group configuration data needed for URSP.

There are thus need for additional specification for how the 5G VN group information is handled by NEF, UDM, UDR and PCF.
2. 
Discussion

A 5G VN group is characterized by the following:

1. 5G VN group identities: External Group Id and Internal Group Id is used to identify the 5G VN group.

2. 5G VN group membership: The 5G VN group members are uniquely identified by GPSI. 

3. 5G VN group data. The 5G VN group data may include the following parameters: PDU session type, DNN, S-NSSAI and Application descriptor.
Below we describe solutions for resolving the open issues and propose a way forward. We separate the treatment of group identities and membership (#1 and #2 above) and group data (#3 above).
2.1 
Handling of Group Identifier definition and Group membership list (#1 and #2)

We have already in rel-15 mechanisms to handle group identities and group membership, and as already indicated in TS 23.501, these features are used also for 5G VN groups:

-
UE Subscription Data contains Internal Group Ids for each group the UE is subscribed to. The UE Subscription Data in UDR is accessed by UDM and used by UDM to generate AM and SM subscription data towards AMF/SMF via Nudm_SDM_Get
-
Group Identifier translation Data contains the mapping between External Group Id and Internal Group Ids as well as a list of group members (SUPI list). The Group Subscription Data in UDR is accessed by UDM and used by UDM to provide group identifier translation via Nudm_SDM_Get. 
The External Parameter provision procedure may be extended to manage also the Group Identifier definition and Group membership list. Additional operations may have to be defined within the context of External Parameter Provision procedure for this purpose.
Observations:
· Group membership is stored in UE Subscription Data and Group Subscription Data
· Group identifier mapping is stored in Group Subscription Data
· Managing (write) of the group membership and group identifier definition is handled by UDM via the External Parameter provision procedure UDM is also responsible to assign an internal group identifier to newly created groups.
This is summarized in the figure 1 below
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Figure 1. Management of 5G VN group identifiers and group membership
2.2 
Handling of group data (#3)

Handling of 5G VN group data (PDU session type, DNN, S-NSSAI and Application descriptor) is also needed. Some of the group data (PDU session type, DNN and S-NSSAI) need to be made available to UDM for generating AM/SM subscription data towards AMF and SMF. Some of the 5G VN group data (PDU session type, DNN, S-NSSAI and Application descriptor) need to be available to PCF for generating URSP. 

One approach is to complement rel-15 functionalities with 5G VN group data. In rel-15 the following applies:

· the UE Subscription Data contains subscribed PDU session type, DNN, S-NSSAI. The UE subscription data in UDR is accessed by UDM and used by UDM to generate AM and SM subscription data towards AMF/SMF via Nudm_SDM_Get. There is also a possibility defined by CT4 for having common (shared) AM/SM subscription data in UDR using SharedData (see TS 29.503, 29.505). 
· Application Data in UDR for Application influence on traffic routing is written to UDR by NEF and read from UDR by PCF. PCF uses it to generate PCC rules.

Extending these mechanisms to support also 5G VN group data could be done as follows:

· Some 5G VN group data (PDU session type, DNN and S-NSSAI) will be stored in UDR in the Subscription data. The External Parameter Provisioning procedure may be extended for this purpose too. There are different options: 

-
Alt 1: UDM updates the individual UE subscription data records in UDR with the 5G VN Group data (shown as alternative 2a+2b in the figure below).
-
Alt 2: UDM provisions the 5G VN group data as SharedData Data Type in UDR. This allows the 5G VN group data to be shared among multiple UEs. (NOTE, SharedData is a solution for sharing subscription data between multiple UEs. It is defined by stage 3 in TS 29.503 and not described in stage 2). 
-
There is however no impact to the UE Subscription Data or SharedData content as such. It could be up to UDM implementation or stage 3 to decide whether the 5G VN group data would be used to update UE subscription data (Alt 1) or SharedData (Alt 2) in UDR.
· NEF will also store some 5G VN group data (PDU session type, DNN and S-NSSAI, Application descriptor) in UDR as Application data.

The UDM will then read Subscription Data in UDR as usual to generate AM/SM Subscription data towards AMF/SMF, and PCF will read Application data in UDR to generate URSP.

The figure below shows the overall setup, including the alternatives. 
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3. Analysis and Proposal
This contribution proposes that the management of the Group Identifier definition and Group membership list is managed via UDM based on extension of the External Parameter provision procedure.

· Group membership is stored in UE Subscription Data and Group Subscription Data.

· Group identifier mapping is stored in Group Subscription Data.
Additional operations may have to be defined within the context of External Parameter Provision procedure for this purpose. 
The solution above for managing Group Data has small impacts to the rel-15 system. A potential drawback is that there is some overlap in the stored information (a subset of the Group Data stored in both Subscription data and Application data in UDR). This is however a storage per 5G VN group (not per UE) and should thus not consume a lot of storage.

Corresponding CRs for TS 23.501 and TS 23.502 are available in S2-1905254 and S2-1905238.
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