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Abstract: This paper introduces a new solution to key issue for WT#1.1
1. Introduction/Discussion
This paper aims to introduce a new solution to address how to set or modify the service area group attribute for a group, and how to enable the group status event reporting.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-74 V0.0.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc92883029][bookmark: _Toc92890920]6.X	Solution #X: Support for service area group attribute and group status event reporting
[bookmark: _Toc16839383][bookmark: _Toc21087542][bookmark: _Toc92883030][bookmark: _Toc92890921][bookmark: _Toc500949099][bookmark: _Toc22214909]6.X.1	Introduction
Editor's Note:	This clause briefly lists the key issue(s) addressed by this solution, and the main principles of the solution.
[bookmark: _Toc16839384][bookmark: _Toc21087543]This solution aims to address the key issues for WT#1.1, it addresses particularly how to set or modify the service area group attribute for a 5G VN group, and how to enable the 5G VN group status event reporting.

[bookmark: _Toc92883031][bookmark: _Toc92890922]6.X.2	Functional Description
Editor's Note:	This clause further details the solution principles and any assumptions made.
[bookmark: _Toc66631154][bookmark: _Toc57233504][bookmark: _Toc54952056][bookmark: _Toc54940341][bookmark: _Toc50558986][bookmark: _Toc43475382][bookmark: _Toc43392586][bookmark: _Toc31114311][bookmark: _Toc16839385][bookmark: _Toc21087544]6.X.2.1	Service area group attribute
To address how to set or modify the service area group attribute for a 5G VN group, this solution follows the principles below:
-	Enhance the parameter provisioning service by introducing the service area information as a new input parameter, and this service area information is stored as part of the group data in group subscription data.
-	AMF can retrieve from UDM or be notified by UDM the group subscription data including the service area information, so AMF can transform the service area group attribute to service area per UE group member (Group Service Area) using the registration area of the registered UE group member.
-	AMF can configure UE with the Group Service Area, and further inform SMF of whether UE is IN or OUT of the Group Service Area during PDU Session establishment or in UE mobility event notification, the UE and SMF then take actions same as Local Area Data Network (LADN) mechanism as specified in clause 5.6.5 of TS 23.501 [2].
-	AMF can determine UE presence in Group Service Area and provide the UE mobility related event reporting to SMF using UE mobility event notification as defined in clause 5.3.4.4 of TS 23.501 [2].

Figure 6.X.2.1-1 depicts the architecture to support service area group attribute:


Figure 6.X.2.1-1: Architecture to support service area group attribute
AF: Application Function that interacts with NEF to dynamically create, update or release a group with service area group attribute.
NEF: 5G capabilities exposure function that supports interacting with AF for management of a group with service area group attribute, and interacting with UDM to update the group subscription data including service area information. It can also transform the geographical area received from AF into a list of TAI or cell ID.
UDM: Based on NEF request, it manages the group subscription data including service area information via interacting with UDR. It can also provide AMF or SMF with the group subscription data including service area information.
UDR: Storage of the group subscription data including service area information.
AMF: It is responsible to transform the service area information received in group subscription data to service area per UE group member (Group Service Area) using the registration area of the registered UE group member, and optionally configure UE with the Group Service Area. It is also responsible to detect that the UE is "IN" or "OUT" of the Group Service Area and inform SMF about this during PDU Session establishment or in UE mobility event notification.
UE: It can be provisioned with the Group Service Area and determines whether it is in or out of the Group Service Area. Then it takes actions as defined for LADN, i.e. UE behaviour is based on LADN as defined in Rel-17 specifications without any changes.
SMF: SMF can be informed by AMF that the UE is "IN" or "OUT" of the Group Service Area via subscribing to UE mobility event notification for the corresponding group and takes actions as defined for LADN. 
Editor's Note:	Whether AMF, SMF or PCF can obtain the group subscription data (i.e. 5G VN group data) using existing mechanism is FFS.

6.X.2.2	Group status event reporting
To enable the 5G VN group status event reporting, this solution follows the principles or assumptions below: 
-	Enhance the event exposure service by introducing the new "group status event" monitoring event for a group.
-	NEF can retrieve from UDR the group subscription data including the group membership, which can be used by NEF to transform the subscription to the “group status event” to subscription to monitoring event (s) e.g., “PDU Session Status “, "Registration state changes", "Area Of Interest", monitoring event for each UE group member.
-	NEF can subscribe to the notification for the corresponding mentoring event (s) for each UE group member within the 5GC using existing mechanism as defined in clause 4.15.3 of TS 23.502 [3].
-	NEF can perform the aggregation of the event reports for each UE group member and send the aggregated report to AF in the notification to "group status event" monitoring event.
Editor’s Note: whether aggregated reporting is needed and what is the trigger are FFS 
Figure 6.X.2.2-1 depicts the architecture to support group status event reporting:


Figure 6.X.2.2-1: Architecture to support group status event reporting
AF: Application Function that interacts with NEF to subscribe to the notification of "group status event" so as to be informed of the group status event reporting.
NEF: 5G capabilities exposure function that supports transforming the subscription for "group status event" to subscription to monitoring events (e.g. "PDU Session Status ", "Registration state changes", "Area Of Interest") for each UE group member within the group according to group subscription data received from UDR, additionally supports aggregating the event reporting collected for the UE group members in the group as the group status event reporting (e.g. notification is periodical).
UDR: Store the group subscription data including group membership. It can provide the group subscription data to NEF as the response to query request or as the notification to "group subscription data” change.

[bookmark: _Toc92883032][bookmark: _Toc92890923]6.X.3	Procedures
Editor's Note: This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc16839386][bookmark: _Toc21087545]6.X.3.1	Procedure for support of service area group attribute
Figure 6.X.3.1-1 outlines the procedure for support of service area group attribute.


Figure 6.X.3.1-1: Procedures for support of service area group attribute
1.	The AF provides information (Group ID, Group Data, and Group Membership) of a group to be created or updated in Nnef_ParameterProvision_Create or Nnef_ParameterProvision_Update to create.
	Group ID identifies the 5G VN Group.
	Group Data contains the DNN, S-NSSAI and Service Area Information for the group.
	Group Membership contains a list of UE identities that uniquely identify the group member.
2.	The NEF requests to create or update group subscription data (External Group ID, Group Data, and Group Membership) via Nudm_ParameterProvision_Create or Nudm_ParameterProvision_Update.
	The NEF can transform the Service Area Information expressed in geographical area into Service Area Information expressed in a list of TAI or cell ID.
3.	The UDM may read from UDR, by means of Nudr_DM_Query, corresponding group subscription data in order to validate required data updates and authorize these changes for group for the corresponding AF.
4.	The UDM updates the UE subscription data and/or group subscription data, and requests to create or update UE subscription data and/or group subscription data via Nudr_DM_Create/Update.
5.	The UDM responds the NEF with Nudm_ParameterProvision_Create/Update Response.
6.	The NEF responds the AF with Nnef_ParameterProvision_Create/Update Response.
7.	The UDM provides group subscription data to AMF or SMF via Nudm_SDM_Notification or Nudm_SDM_Get.
	The UDM can provide the AMF with the group subscription data via Nudm_SDM_Notification when there are UE group member(s) already registered via the AMF or via Nudm_SDM_Get Response when the first UE group member is registering via the AMF.
	The UDM can provide the SMF with the group subscription data via Nudm_SDM_Notification when there are ongoing PDU Session(s) accessing the group established via the SMF or via Nudm_SDM_Get Response when the first PDU Session accessing the group is going to be established via the SMF.
8.	The UDR provides group subscription data to PCF via Nudr_DM_Query or Nudr_DM_Notify. The PCF updates URSP rules to the registered UE group member, if needed.
9.	The AMF transforms the service area information received in group subscription data to service area per UE group member (Group Service Area, i.e. DNN, S-NSSAI, a list of TAIs) using the registration area of the registered UE group member, and configure UE with the Group Service Area via Registration or UE Configuration Update procedure.
10.	The UE behaves similar with mechanism defined for LADN as defined in clause 5.6.5 of TS 23.501[2]. When the UE is in a Group Service Area, the UE can send NAS SM request to the network.
	a) When the UE is out of a Group Service Area, the UE:
-	shall not request to activate UP connection of a PDU Session for the corresponding DNN, S-NSSAI;
-	shall not establish/modify a PDU Session for the corresponding DNN, S-NSSAI (except for PS Data Off status change reporting for an established PDU Session);
-	need not release any existing PDU Session for the corresponding DNN, S-NSSAI unless UE receives explicit SM PDU Session Release Request message from the network.
	b) When the UE is in a Group Service Area, the UE:
-	may request a PDU Session Establishment/Modification for the corresponding DNN, S-NSSAI;
-	may request to activate UP connection of the existing PDU Session for the corresponding DNN, S-NSSAI.
11.	When receiving NAS SM request with the DNN, S-NSSAI associated with the group, the AMF determines UE presence in Group Service Area and forwards it to the SMF.
12.	When receiving NAS SM request with the DNN, S-NSSAI associated with the group, the SMF determines UE presence in Group Service Area based on the indication received from the AMF. The SMF shall also subscribe to "UE mobility event notification" for reporting UE presence in Area of Interest by providing DNN, S-NSSAI associated with the group to the AMF as described in clauses 5.6.11 and 5.3.4.4 of TS 23.501[2]. The UE behaves similar with mechanism defined for LADN as defined in clause 5.6.5 of TS 23.501[2].
	a) When SMF is informed that the UE presence in a Group Service Area is OUT, the SMF shall:
-	release the PDU Session immediately; or
-	deactivate the user plane connection for the PDU Session with maintaining the PDU Session and ensure the Data Notification is disabled and the SMF may release the PDU Session if the SMF is not informed that the UE moves into the LADN service area after a period.
	b) When SMF is informed that the UE presence a Group Service Area is IN, the SMF shall:
-	ensure that Data Notification is enabled.
-	trigger the Network triggered Service Request procedure for a PDU Session accessing the group to active the UP connection when the SMF receives downlink data or Data Notification from UPF.
	c) When the SMF is informed that the UE presence in a Group Service Area is UNKNOWN, the SMF may:
-	ensure that Data Notification is enabled.
-	trigger the Network triggered Service Request procedure for a PDU Session accessing the group to active the UP connection when the SMF receives downlink data or Data Notification from UPF.
13.	Finish rest of the Session Management procedures as defined in clause 4.3 of TS 23.502 [3].

6.X.3.2	Procedures for support of group status event reporting
Figure 6.X.3.2-1 outlines the procedure for support of group status event reporting.


Figure 6.X.3.2-1: Procedures for support of group status event reporting
1.	The AF subscribes to "group status event" by sending Nnef_EventExposure_Subscribe Request (Group ID, Event ID: group status event, Event Filter: Status Information).
	Group ID identifies the target Group.
	Event ID indicates the "group status event" the AF wants to subscribe to.
	Event Filter indicates the exact status information (e.g. PDU Session status, Registration state, UE Presence in Group Service Area) the AF is interested in.
2.	The NEF reads from UDR, by means of Nudr_DM_Query, corresponding group subscription data in order to transform the subscription for "group status event" to subscription to monitoring events (e.g. "PDU Session Status", "Registration state changes", "Area Of Interest") for each UE group member within the group according to group subscription data received from UDR.
3.	[Conditional] If the NEF determines to subscribe to "Registration state changes" monitoring event for each UE group member in the group, the NEF sends to AMF the Namf_EventExposure_Subscribe Request with "Area Of Interest" Event ID, UE ID, Group Data (DNN, S-NSSAI or Group Service Area).
4.	[Conditional] The AMF responds the NEF with Namf_EventExposure_Subscribe Response.
5.	[Conditional] If the NEF determines to subscribe to "PDU Session status" and/or "Registration state" monitoring event for each UE group member in the group, the NEF sends to UDM the Numf_EventExposure_Subscribe Request with "PDU Session status" and/or "Registration state" Event ID, UE ID, DNN, S-NSSAI).
6.	[Conditional] If the UDM receives the subscription to "Registration state changes" monitoring event, the UDM sends to AMF the Namf_EventExposure_Subscribe Request with "Registration state changes" Event ID, UE ID.
7.	[Conditional] The AMF responds the UDM with Namf_EventExposure_Subscribe Response.
8.	[Conditional] If the UDM receives the subscription to "PDU Session Status" monitoring event, the UDM sends to SMF the Nsmf_EventExposure_Subscribe Request with "PDU Session Status" Event ID, UE ID, DNN, S-NSSAI.
9.	[Conditional] The SMF responds the UDM with Nsmf_EventExposure_Subscribe Response.
10.	[Conditional] The UDM responds the NEF with Nudm_EventExposure_Subscribe Response.
11.	The NEF responds the AF with Nnef_EventExposure_Subscribe Response.
12.	[Conditional] When AMF detects the subscribed event occurs, it sends the event reporting to NEF via Namf_EventExposure_Notify or via UDM.
13.	[Conditional] When SMF detects the subscribed event occurs, it sends the event reporting to NEF via Nsmf_EventExposure_Notify or via UDM.
14.	[Conditional] The NEF performs the aggregation of the event reports received for each UE group member and sends aggregated report to AF via Nnef_EventExposure_Notify.
Editor’s Note: When to send aggregated report e.g. at a specific time or periodically is FFS 
[bookmark: _Toc92883033][bookmark: _Toc92890924]6.X.4	Impacts on existing entities and interfaces
Editor's Note: This clause lists impacts to existing entities and interfaces.
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* * * * End of changes * * * *
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