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Abstract: It proposes a new solution for exposure of analytics and 5GC information to the UE (KI#2) and the AF (KI#3). 
[bookmark: _GoBack]1. Introduction/Discussion
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-80.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97271690][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.X	Solution #X: 5GC information/analytics notification to the AF and the UE
[bookmark: _Toc97271691]6.X.1	Introduction
This solution addresses Key Issue #2 "5GC information exposure to UE" and Key Issue #3 “5GC Information Exposure to authorized 3rd party for Application Layer AI / ML Operation”.
UE and AF may be notified on 5GC information or analytics with the purpose of triggering decisions on AI/ML operation or application adaptation. Notifications can be related to specific AF Sessions/PDU Sessions, in such case the AF can subscribe to such information via the PCF when the AF Session is created or modified and receive the notification via the PCF. In the more general case AF can subscribe directly to the NF/NWDAF and receive the notification directly from NF/NWDAF. New direct UE notifications on 5GC information or analytics are introduced via SMF/AMF.  
6.X.2	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]In some scenarios, the UE may need information from the 5GC to assist its local decision on application AI/ML operations. The problem is how to subscribe 5GC information to the 5GC for the UE, and how the 5GC exposes such information or data analytics to the UE. In this solution AF subscribes to the 5GC information for both the AF and the UE. In case of 5GC information that relates to an AF Session/PDU Session, AF subscribes by operating on the specific AF Session. 
The potential solution for 5GC information exposure to UE is shown in Figure 6.X.2-1:
-	UE and AF make some negotiations in the application layer and potentially may determine that 
-	5GC information (such as network data analytics from NWDAF, UE Location from AMF, etc.) is required for the UE's local decision on application AI/ML operations;
-	UE allows AF to subscribe the 5GC information on behalf of itself.
NOTE:	The negotiation between UE and AF is out of 3GPP scope.
-	AF subscribes 5GC information to 5GC for the UE based on application layer negotiation between UE and AF.
-	5GC information or data analytics can directly be exposed to UE through control plane (i.e. AMF/SMF) or user plane (i.e. UPF).
-	The UE can use 5GC information to make decisions on application AI/ML operations locally.
[image: ]
Figure 6.X.2-1: 5GC information exposure to UE for the subscription by AF
[bookmark: _Toc97271692]6.X.3	Procedures
6.X.3.1	AF Subscription for 5GC information or analytics
When the AF wants to subscribe on the 5GC information or analytics for the AF and the UE it triggers the subscription with a request which is addressed either to the PCF (if the 5GC information is related to a specific AF Session/PDU Session) or to other NF/NWDAF (for 5GC information or analytics which is not AF Session specific). 
In case the AF is not trusted, the request can reach the PCF or NF/NWDAF through NEF.
[image: ]

Figure 6.X.3.1-1: Procedure of 5GC information/analytics exposure to UE and AF: AF subscription
1. UE and AF make some negotiations in the application layer.
2a-2b) AF subscribes to network analytics/network information. 
a. In case of 5GC information that relate to an AF Session/PDU Session, (e.g. Analytics on potential QoS change for a specific AF Session/PDU Session) AF can subscribe via PCF in order to set up or modify an AF application session context for the service (e.g. as in clause 4.2.2.2 of TS 29.514). The AF may include additional relevant information in this request such as the time interval for the analytics notifications or information that can be used to determine the location(s) for the analytics subscription.
b. In case of other 5GC information the AF may find the NF or NWDAF serving the UE by first querying the UDM. According to the request of UE, AF subscribes network information to NF using Nnf_EventExposure_Subscribe (Notification Indication(GPSI)) or data analytics to the NWDAF using Nnwdaf_AnalyticsSubscription_Subscribe(Notification Indication(GPSI)). The subscription service operation contains a notification indication (including UE ID, i.e. GPSI) which indicates the NF or NWDAF to send the 5GC information (i.e. network information or data analytics) to the corresponding UE.
3a) PCF decides to update the policy of the PDU Session associated with the AF Session, including also the information provided by the AF in the previous step.
4a) PCF updates policy information to SMF, and instructing also the SMF to subscribe to related network analytics from NWDAF for the PDU Session.
5a) SMF subscribes to the related analytics from NWDAF for the PDU Session. The SMF can use the information in the PDU Session (e.g. 5QIs of related QoS flows, GFBR, MFBR) and the information provided by the AF in step 2 to determine the analytics filter information and/or the analytics target period for the subscription and the relevant thresholds for the QoS Sustainability Analytics.
6) NF/NWDAF starts to collect and process data for the received request and/or the NWDAF derives data analytics.

6.X.3.2	5GC information or analytics notification to the AF and the UE
[image: ]
Figure 6.X.3.2-1: Procedure of 5GC information exposure to UE and AF: notification to AF and UE 
1) NWDAF or NF decides to trigger a notification for an active subscription, according to collected 5GC information.
2a) In case of AF Specific/PDU Session specific subscription NWDAF notifies SMF, e.g. using potential QoS change notification as in clause 6.9 of TS 23.288 or according to a notification related to other analytics. The notification service operation may contain a notification indication (including UE ID, i.e. GPSI) which indicate AMF/SMF to send the network information or data analytics to the corresponding UE.
2b) In the more general case (e.g. non-AF Session/PDU Session specific subscription) the NF/NWDAF notifies the AF directly using Nnf_EventExposure_Notify (Notification Indication (GPSI)) or Nwdaf_AnalyticsSubscription_Notify according to the subscription.
3a) The SMF sends an AF Session/PDU Session specific notification to the AF via the PCF. For example in case of potential QoS change notification which is specific for an AF Session/PDU Session, it could be a QoS Prediction Information with the prediction of a specific QoS change event, according to the information received by the NWDAF and the initial subscription performed by SMF on the specific GBR QoS flows, using relevant 5QI, thresholds and other analytics filter information.
4) [Conditional] If UE is to be notified and it is in IDLE state, the network will trigger service request, and page the UE.
5) If the UE needs to be notified, SMF carries the 5GC information for the UE in the PDU Session Modification Command or SMF triggers the AMF to carry the 5GC information for the UE in the UE Configuration Update Command. As an example, in case of a QoS change prediction notification which is specific for a PDU Session, the SMF may send to the UE a PDU SESSION MODIFICATION COMMAND with an additional flag “predicted” indicating a potential change to the PDU Session which may happen in the immediate future. This message can trigger potential AI/ML operation or adaptation in the UE and in the application close to the UE if the UE can use this message to trigger the application. The flag “predicted” allows UE to know this is for the moment “just a prediction” and actual modification may happen in the future.
6) UE responds with a PDU SESSION MODIFICATION COMPLETE or a UE Configuration Update Complete to confirm the reception of the above message.
Editor's note:	It is FFS how to notify the 5GC information or data analytics to the UE via user plane (i.e. UPF).
[bookmark: _Toc97271693]6.X.4	Impacts on services, entities and interfaces
-	UE:
-	Need to negotiate with AF to enable the AF to subscribe network information or data analytics to 5GC for the UE.
-	Can now receive analytics via a PDU SESSION MODIFICATION COMMAND or UE Configuration update command. In case of potential QoS change notification, the flag “predicted” allows the UE to know this is for the moment “just a prediction” and actual modification may happen in the future.
-	AMF/SMF/PCF:
-	For AF Session/PDU Session specific information, support sending the network information or data analytics to the corresponding UE according to the notification indication.
-	AF:
-	Support subscribing for network information or data analytics from 5GC for the UE, and need to carry notification indication for the UE in the subscription service operation.
-	NWDAF:
-	Notify AMF/SMF about network information or data analytics, and need to carry notification indication in the notification service operation. 


* * * * End of changes * * * *
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