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Abstract: This contribution proposes a solution for KI#11 on efficiently determining the UPFs serving UEs and AoI.  
1. Discussion
The KI#11 in TR 23.700-91 defines that the following issues should be studied:

· Reduce complexity at NWDAF in determining entities serving a UE or a group of UEs and entities serving an area at a particular time window;
NWDAF can be requested by consumer to generate analytics output for a period of time in the past. The NWDAF then, has to identify the NFs that were serving the UEs of the target of analytics or the NFs in the AoI, if taregt of analytics is set of “any UE”. This is a special problem for the generation of the Service Experience analytics ID. 

The analytics IDs service experience (Clause 6.4 in TS 23.288) requires the data packet performance metrics to be collected from UPFs. 

The problem is that NWDAF currently has no possibility to do the mapping of which UPFs are or were serving PDU session of UEs or in an AoI or specific UEs. 

This information is inside SMF and it is not exposed in any of the current events of SMF. The specifics of how the data is actually collected from UPFs is still not specified in the Analytics Framework. Nevertheless, either if the data collection is via SMF, directly via UPF, or via OAM, NWDAF still needs to be able to determine the UPFs that were serving in the past the UEs and/or were related to traffic in an area of interest. Without this information, NWDAF is not capable of creating the consistent network map for data collection necessary for the generation of the service experience analytics ID when requested in the past. 

SMF and UPF NF profile information do not have the proper information to allow NWDAF to do the mapping between SMF serving area info at UPF NF Profile and the SMF NF Profile, which does not contain the SMF serving area information. In addition, SMF serving area is a string (TS 29.510) and thus NWDAF is not able to match such string to UPF instances IDs without any extra information. 
2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
1st change of TR 23.700-91
6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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2nd change of TR 23.700-91
6.X
Solution X: Determining UPFs serving UEs or in Area of Interest 
This solution focus on KI#11 on determining UPFs that are serving UEs and/or area of interest.

6.X.1
High-level Description
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This solution proposes the extension of SMF events to provide also information about UPFs associated with UEs traffics or PDU sessions in an area of interest. The procedure in Figure 6.X.1-1 illustrate the enhanced mechanisms. 

Figure 6.X.1-1: Procedure for NWDAF Determining UPFs serving UEs or area of interest

1. Analytics Consumer subscribes to Nnwdaf_AnalyticsSubscription service operation from NWDAF requesting the analytics ID = "Service Experience". 

2. If the subscription is includes a list of UEs NWDAF needs to determine the UPFs serving such UEs. If the subscription is set to "Any UE", NWDAF has to determine the UPFs according with the analytics filter information of the subscription. 

3. NWDAF invokes Nsmsf_EventExposure_Subscribe service operation offered by the determined SMF(s) request in the new event ID="UPF Change". The target of the event ID can be either a list of UEs, PDU sessions, or any PDU session (in case of analytics subscription with "any UE"). In case of "any PDU session", the event filters should reflect the same analytics filters used in the analytics ID request/subscription.
4. Upon the execution of session establishment, modification, and release, SMF identifies eventual changes in UPFs associated with UEs or to the filters used by NWDAF subscription to the "UPF change" event ID. 

5. SMF notifies NWDAF about the changes in the UPF. The event notification may include new UPF IDs, the PDU session ID, QFIs with associated (Application Identifier or IP Packet Filter Set or Ethernet Packet Filter Set), DNN, DNAI, SUPI, S-NSSAI.
6. NWDAF process the received notifications from SMF and updates the list of UPFs  reflecting the changes in UPFs serving UEs or area of interest enclosed in the notification. Such updated information about UPFs is used to provide analytics outputs.
6.X.2
Impacts on services, entities and interfaces
SMF

-
Extend events exposed by SMF with new event ID for "UPF Change". 
NWDAF: 

-
Consume the new exposed event from SMF for determining UPFs serving UEs or area of interest. 

END OF CHANGES
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