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Abstract: This document proposes a new solution to key issue #7 
Introduction/Discussion
This document aims to introduce a new solution to address How to monitor and expose a UE or a group of UEs performance (e.g., aggregated QoS parameters) as described in TS 22.261 [x] related to FL operations in Key Issue #7. 

In this solution, the new event related to a UE performance (e.g., “QoS monitoring parameter”) in clause 6.1.3.18 of TS 23.503 [x] is added as exposing events of Nnef_EventExposure_Suscribe service operation. Also, the new optional input parameter (i.e., “Group Performance Type”) of Nnef_EventExposure_Suscribe service operation is defined to indicate how to transform performances of all UEs in the target group to a group of UEs performance. And, a new parameter (i.e., “Group Reporting Mode”) is added as the optional parameter of Event Reporting Information to aggregate performances of all UEs in the target group at NEF.

In the current 5G system, although UE performance (e.g., QoS parameter) can be exposed from PCF to only other NFs (e.g., NEF, NWDAF) by Npcf_EventExpousre_Subscribe and Npcf_EventExpousre_Notify service operations, the service operations for exposing performance of UEs to AF from NEF is not specified yet. 
On the other hand, many performance types (e.g., worst UL delay in a group of UEs, a sum of bandwidths of UEs in the target group) can be used as the group performance. Regardless of performance types, we think the group performance can be generally defined by the performance parameter (e.g., QoS parameter) and the group performance type (e.g., mean value, max value, sum of values). For instance, if group performance is defined as the worst QoS parameter among UEs in the target group, the performance parameter and group performance type are represented by “QoS parameter” and “worst value”, respectively. To expose a UE performance and a group of UEs performance, the event exposure service of NEF needs to be enhanced by adding the new exposure event (“QoS monitoring parameter”) and the new optional parameter (“Group Performance Type”).
To calculate the group performance (e.g., max QoS parameters of UEs in the target group), NEF needs to aggregate the QoS monitoring parameters of all users in the target group. However, the current NEF can aggregate the monitoring event report(s) based on a group-based Guard Time. Thus, a new parameter (i.e., “Group Reporting Mode”) will be added as the optional parameter of Event Reporting Information as specified in clause 4.15.1 in TS 23.502[x] to indicate whether NEF aggregates the monitoring reporting based on timer or group UEs. In so doing, the NEF can aggregate the QoS monitoring parameters of all UEs in the target group from PCFs.
Text Proposal

It is proposed to adopt the following solution in TR 23.700-80.
* * * * Start of Change * * * *
6
Solutions
Editor's note:
This clause is intended to document the candidate architecture solutions. Each solution should clearly describe which of the key issues it covers and how.

6.0
Mapping Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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6.X
Solution #X: Exposure of UE performance or a group of UEs performance
6.X.1
Description

This solution aims to address the key issue #7, it addresses how to monitor and expose a UE or a group of UEs performance (e.g., aggregated QoS parameters). To address how to monitor and expose a UE or a group of UEs performance (e.g., aggregated QoS parameters), this solution follows the principles below: 

· The group of UEs performance can be defined by the performance parameter (e.g., QoS parameter) and the group performance type (e.g., worst value, best value, mean value, sum of values). If the worst QoS parameter of UEs in the target group is defined as the group of UEs performance, the performance parameter and group performance type are “QoS parameter” and “worst”, respectively 

· Enhance the NEF event exposure service by adding the “QoS monitoring parameter” and the “QoS targets can no longer (or can again) be fulfuilled” events and “Group Performance Type” (e.g., worst, mean, best, sum) as a new event and a new optional input parameter of Nnef_EventExposure_Suscribe service operation, respectively. 
· Enhance the Event Reporting Information by adding the “Group Reporting mode” parameter as an optional parameter. NEF can aggregate the QoS monitoring parameter report of all UEs in the group when the “Group Reporting mode” parameter is “all”.
· 


· The aggregated QoS monitoring parameters are transformed to a group of UEs performance according to the “Group Performance Type” parameter. If “The Performance Type” is worst, NEF finds the worst QoS parameter among aggregated QoS parameters and notify it to AF.

Editor’s note: whether the calculation on group performance is conducted by NEF or other NFs (e.g., NWDAF) is FFS.

· 
6.X.2
Procedures

Figure 6.x.2 outlines the procedure of exposing UE performance and a group of UEs performance
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Figure 6.X.2: Procedure of exposing UE performance and a group of UEs performance
1. The AF sends Nnef_EventExposure_Subscribe Request to NEF to subscribe target group performance. If AF needs the worst QoS parameter of target group, AF sends request message with [Addresses of UEs, Event ID: “QoS Monitoring parameters”, QoS parameter to be monitored: “UL packet delay”, Group Performance Type: “worst”, Group Reporting Mode: “all”]. If AF want to monitor whether the UL delay of UEs in the target group is can no longer (or can again) be fulfilled, AF sends request message with [Addresses of UEs, Event ID: “QoS targets can no longer (or can again) be fulfilled”, QoS parameter to be monitored: “UL packet delay”, Target QoS: UL delay (e.g., 1msec)]. 
Editor’s note: Further details on parameters of Group Performance Type (e.g., mean value, worst value, best value, sum of values) and Group Reporting Mode (e.g., all, guard-timer, individual) are FFS.  
2. 

3. NEF sends Npcf_EventExposure_Subscribe request to PCF(s) for UEs in the target group.


4. The PCF(s) respond to the NEF with Npcf_EventExposure_Subscribe response

5. The NEF responds to the AF with Nnef_EventExposure_Subscribe response

6. When the event condition is met, the PCF(s) sends Npcf_EventExposure_Notify message to NEF

7. The NEF aggregates the monitoring reports from PCF(s) based on “Group Reporting Mode” parameters If “Group Reporting Mode” is set to “all”, NEF aggregates the monitoring reports of all UEs in the target group. Then, NEF transforms the aggregated monitoring parameter to the group performance based on “Group Performance Type”. If “Group Performance Type” is set to “worst”, the worst QoS parameter among the QoS parameters of UEs in the target group is calculated. If “Group Performance Type” is an empty value, all aggregated reports are notified to AF at step 8.

Editor’s note: whether the calculating group performance is conducted by NEF or other NFs (e.g., NWDAF) is FFS.

8. The NEF sends the group performance to AF via Nnef_EventExposure_Notify
6.X.3
Impacts on services, entities and interfaces
* * * * End of Change * * * *
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