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Abstract of the contribution: This contribution proposes updates to Sol #9 to resolve editor’s notes. 
Discussion 
Solution #9 has a number of Editor’s notes. Below each Editor’s note is discussed with a proposal for how to resolve it. 

Editor’s note #1:

Editor's note:
It is FFS the purpose to create a 5G VN group without the need to use 5G VN group communication or a group other than 5G VN group.

The 5G VN NEF API allows an AF to create a group with a DNN and S-NSSAI and a set of group members. The AF can also influence certain parameters like PDU Session type. It is not mandatory to use e.g. N19 forwarding or local switching for 5G VN groups. The use case where an AF wants to create a group for UE-to-UE communication or access to a DN is equally valid even if 5G VN-specific group communication (N19 and local switching) is not used. It is proposed to clarify this and remove the EN. 

Editor’s note #2:

Editor's note:
It is FFS whether there is need to differentiate the Parameter Provisioning API in stage 2 even though stage 3 uses different APIs to implement Parameter Provisioning service for managing a 5G VN group and Parameter Provisioning service for provisioning UE related information.

It is not important in stage 2 to differentiate between different stage 3 NEF PP APIs as such, but it is very important to explain in stage 2 how the data provided by the AF is used in 5GC and how it is provided to the NFs that need it (e.g. AMF, SMF or PCF). Also, the NEF PP service procedure in stage 2 clearly describes the different cases/parameters supported by the service with references to other clauses where each case is described (see TS 23.502, clause 4.15.6.2, step 1), e.g. PP for 5G VN group and PP for provisioning UE related information. It can thus be noted that stage 2 clearly describes the different cases that are mapped by stage 3 to different APIs, and how the parameters in each case are handled by 5GC. Therefore, this EN can be removed.  

Editor’s note #3:

Editor's note:
Support for Local Area Data Network is per DNN basis as described in clause 5.6.5 of TS 23.501 [2]. It is FFS how to map AF LADN Area for a 5G VN group associated with DNN/S-NSSAI to LADN Area per DNN.

According to current specifications, the LADN area configured in AMF and provided to the UE per DNN, not per DNN/S-SSAI combination. The LADN related information is therefore assumed to apply to the DNN irrespective of the S-NSSAI. Since the SID states that “neither new QoS nor service area enforcement mechanism will be specified” it is assumed that this granularity needs to remain for the UE. It is therefore proposed that AMF stores the received area information per DNN and S-NSSAI but it needs to be assumed that the a UE can only be a member of a single 5G VN group per DNN, i.e. a UE cannot be a member of two (or more) 5G VN groups with the same DNN and different S-NSSAIs.  

Editor’s note #4:

Editor's note:
It is FFS whether the QoS information can contain additional QoS parameters, e.g. individual QoS parameters.
In our view it is sufficient if the AF provides a QoS Reference that the PCF can map to individual QoS parameters such as 5QI.  The use of a NEF API and to request QoS for a group anyway has to be subject to an SLA, so it is straightforward to also agree on the allowed QoS References as part of the API. It is therefore proposed to remove the EN. If additional parameters are needed it anyway possibly to discuss this further during the evaluation or normative phase. 
Editor’s note #5:

Editor's note:
It is FFS the purpose to create a group other than 5G VN group.
Groups exist since rel-15, before 5G VN was developed. They are used to have a common handling of a set of UEs. In most NEF APIs, an AF can provide parameters for a single UE, a group of UEs (identified by External Group ID) or Any UE, and where the AF-provided information can be targeting a specific DNN/S-NSSAI. Those APIs are not assumed to apply only to 5G VN groups. Similar to those APIs, this solution #9 simply proposes that a NEF API can be used to provide a Service Area and QoS for a DNN/S-NSSAI applicable to a group of UEs (identified by an External Group ID). This EN can thus be removed. 

Editor’s note #6:

Editor's note:
It is FFS whether there is a need to provide DNN/S-NSSAI in addition to Group ID in step 1 and whether there is a need to execute step 2.

It is useful to provide DNN/S-NSSAI related to the QoS parameters in Step 1. 

Step 2 is related to authorization of the service specific parameters provided by the AF. The steps for authorization of service specific parameter provisioning is already specified for application guidance for URSP determination (23.502, figure 4.15.6.10-1, steps 2-4). This is e.g. done so that UDM can check that the UEs in the group are all subscribed to the DNN/S-NSSAI or to verify other service info, e.g. MTC provider, is authorized for the group. If this is not done, the NEF stores the information in UDR and gives a positive reply to the AF even if e.g. some of the UE group members are not subscribed to that specific DNN/S-NSSAI. 
Proposal

It is proposed to update TR 23.700-74 as follows:
**** First Change ****

6.9
Solution #9: Support for service/LADN area and QoS group attributes
6.9.1
Introduction

This solution aims to address the KI#1, it addresses particularly how to set or modify the service area and QoS group attributes for a group of UEs.

This solution assumes that the LADN feature is used to enforce the "Service Area", and therefore uses the term "LADN Area" to distinguish it from the unrelated Service Area Restriction feature.

6.9.2
Functional Description

To address how to set or modify the LADN area group attribute for a group, this solution follows the principles below:

For Service Area group attribute

-
Enhance the NEF and UDM Parameter Provision services by introducing LADN Area information associated to a group of UEs as a new input parameter. This LADN Area information may be stored as part of each group members' subscription data.


Alternatively, the UDM may store the LADN Area information as Group Subscription data related to the group. For this, the Shared Data feature defined in TS 29.503 [7] could be extended to allow the UDM to create/update and store (in UDR) corresponding resources related to the Group Subscription data provided by the AF.

NOTE:
This can be applied not only for the newly introduced LADN Area information but also to other parameters currently supported over the Nudm_ParameterProvision service (e.g. expected UE behaviour or network configuration parameters).
-
The NEF allows an AF to invoke the NEF Parameter Provisioning API to provide a "AF LADN Area" parameter for a group of UEs identified by an External Group ID. The AF also provides the DNN and S-NSSAI for which the LADN Area applies.

-
The NEF translates the "AF LADN Area" (geographical area) into a LADN Area (TAI list)

-
The NEF invokes the Nudm Parameter Provision Services to provide the LADN Area together with the External Group ID, DNN and S-NSSAI.

-
The KI#1 is applicable to general groups and is not specific to 5G VN groups. Therefore, this solution proposes to enhance the existing general NEF APIs (3gpp-cp-parameter-provisioning) to provision LADN Area, rather than enhancing the 5G VN specific NEF API (3gpp-5glan-pp). The general NEF APIs allows the AF to provision parameters for individual UEs as well as groups of UEs and allows the solution to be applied to regular subscribed DNN/S-NSSAIs.

-
The UDM stores the LADN Area per DNN and S-NSSAI in each group member's Access and Mobility Subscription Data or as shared data related to the group based on local configuration.

-
The AMF receives the LADN Area(s) as part of the UE's Access and Mobility Subscription Data if UDM stores the LADN Area per DNN and S-NSSAI in each group member's AM Subscription Data or if AMF does not support retrieval of Group Subscription data from the UDM.

-
The Shared Data feature defined by CT4 can be used to handle the data in UDM/UDR and signalling towards AMF/SMF, in order to optimize the provisioning of subscription data that is common to many UEs (e.g. a group of UEs). In this case, if the UDM stores the LADN Area per DNN and S-NSSAAI as shared subscription data and the AMF also supports the retrieval of shared data from the UDM, the AMF receives a reference to the shared data associated to the corresponding group the UE belongs to (e.g. a sharedDataIdentifier). Then the AMF retrieves the shared data associated to the group from the UDM using the received sharedDataIdentifier.

-
The AMF enforces the LADN area as described for the LADN feature in clause 5.6.5 of TS 23.501 [2], with the difference that the LADN Area is received form UDM rather than configured on the AMF, and that AMF stores the received LADN area per DNN and S-NSSAI in the UE context.

- 
Since LADN is currently specified per DNN (irrespective of S-NSSAI), in order to not impact the NAS protocol or the UE, it is assumed that the UE is only subscribed to a single 5G VN group per DNN, i.e. a UE cannot be a member of two (or more) 5G VN groups with the same DNN and different S-NSSAIs. The UE can however be a member of multiple 5G VN groups with different DNN and same S-NSSAI. In case the UE is a member of multiple 5G VN groups with the same DNN and different S-NSSAI, it is up to AMF implementation which LADN area is provided to the UE.




For QoS group attribute

To address how to set or modify the QoS for a group, this solution follows the principles below:

-
Enhance the NEF Service Parameter service by introducing QoS information as a new input parameter. This allows the AF to provide QoS information for a group of UEs identified by an External Group Id.

-
The QoS information contains a QoS Reference.


-
The NEF stores the QoS information in UDR as Application Data.

-
The UDR provides the QoS information to the PCFs that have subscribed to notifications.

-
The PCF takes QoS information into account in its policy decisions. In particular, the PCF uses the QoS Reference to determine the QoS parameters for application traffic in the PDU Session. This is done in a similar way as when QoS References is provided in the Nnef_AFsessionWithQoS service. The PCF may provide updated PCC rules to the SMF based on the policy decision.

-
The KI#1 is applicable to general groups and is not specific to 5G VN groups. The NEF Service Parameter service allows the AF to provision parameters for individual UEs as well as groups of UEs and allows the solution to be applied to regular subscribed DNN/S-NSSAIs. This is similar to most other NEF Parameter Provisioning APIs, i.e. AF can provide parameters applicable to a group of UEs without any assumption that this group is a 5G VN group. 
Editor's note:
It is FFS the purpose to create a group other than 5G VN group.
6.9.3
Procedures

6.9.3.1
Procedure for exposure of Service Area group attribute
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Figure 6.9.3.1-1: Procedure to support provision of LADN Area per DNN/S-NSSAI for a group of UEs

1.
The AF invokes Nnef_ParameterProvision service to provide the "AF LADN Area" for a DNN/S-NSSAI for a group of UEs. The External Group ID identifies the group of UEs.

2.
The NEF translates the "AF LADN Area" (geographical area) to a LADN Area (TAI List) and invokes the Nudm_ParameterProvision to provide the LADN Area to UDM.

3.
The UDM stores the LADN Area as part of each group member's subscription data or as shared data related to the group based on local configuration.

4.
The UDM replies to NEF.

5.
The NEF replies to the AF.

6.
In case there are AMFs supporting members of the group that have subscribed for AM subscription data updates for the UEs that are part of the group, the UDM notifies those AMFs either:

a.
including the LADN Area within the AM subscription Data set of individual UE subscriptions (i.e. one notification per UE belonging to the group registered in each AMF subscribed in UDM); or

b.
including the created shared data identifier within the AM subscription Data set of individual UE subscriptions (i.e. one notification per UE belonging to the group registered in each AMF subscribed in UDM). The AMF then retrieves the shared data associated to the group which includes the LADN Area (i.e. only one request based on sharedDataIdentifier). The AMF may also subscribe to changes in the shared data related to the group to receive further updates. The AMF applies the received shared data associated to the group for any UE belonging to the group currently registered or registered subsequently via the AMF.

6.9.3.2
Procedure for exposure of QoS group attribute
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Figure 6.9.3.2-1: Provisioning of QoS for a group

0.
A PDU Session is established, and the PCF subscribes to notifications for Application Data from UDR.

1.
The AF decides to update the QoS requested for a group of UEs identified by an External Group ID. The AF invokes the Nnef_ServiceParameter service to provide the QoS for the group and the related DNN/S-NSSAI.

2.
If the QoS info is provided in relation to a DNN/S-NSSAI, the NEF checks with UDM that the members of the group are subscribed already to that DNN/S-NSSAI, as described in clause 4.15.6.10, steps 2-4 of TS 23.502 [3]. This ensures that the AF provided request can be properly served by the 5GC (e.g. it avoids that NEF gives a positive reply to the AF in step 4, but that 5GC cannot apply the AF request since e.g. the UEs belonging to the group are not subscribed to the corresponding DNN/S-NSSAI or there are other issues with the AF request). If UDM authorization is successful, the UDM provides the mapping of the External Group ID to Internal Group ID in its response to the NEF.


3.
The NEF invokes the Nudr_DM Create/Update/Remove to store the QoS information related to the Internal Group ID in UDR.

4.
The NEF replies to the AF.

5.
The UDR notifies the PCFs that have subscribed with the QoS information for a group.

6.
The PCF may take a policy decision and may provide updated PCC rules towards SMF. This may trigger a PDU Session Modification procedure.

6.9.4
Impacts on existing entities and interfaces

AF: Able to provide AF LADN Area for a DNN/S-NSSAI in the NEF Parameter Provision service. Able to provide QoS for a group of UEs in the NEF Service Parameter service.

NEF: Able to map AF LADN Area to LADN Area, and provide LADN Area for a DNN/S-NSSAI in the UDM Parameter Provision service. Able to store the QoS information in UDR as Application Data.

UDM: Based on NEF request, it manages the UE's subscription data including LADN area information via interacting with UDR. Shared Data functionality as defined in CT4 specifications can be extended dynamically to create/update shared data related to the group and used to optimize the handling of subscription data common to many UEs. Potential updates to authorization of service specific parameter provisioning for a DNN/S-NSSAI.

UDR: Storage of the UE's subscription data including LADN Area information. Creation/Update of shared data associated to a group. Storage of the QoS information for a group of UEs.

AMF: Be able to apply the LADN Area in the UE's subscription data for a DNN/S-NSSAI.

PCF: Be able to receive the QoS information for a group of UEs from UDR and take it into account in policy decisions.

**** End of Changes ****
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