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Key Issue #3: NWDAF-assisted policy control and QoS enhancement
The NWDAF can gather quite a lot of data from 5GC NFs, AF and OAM and thus may further assist the PCF in making PCC decisions (which traditionally determine QoS parameters based on its own data and knowledge as well optional statistics and predictions collected from the NWDAF).
This key issue aims to study whether and what is additionally needed to be supported in order to enhance 5GC NF operations related to policy control and QoS with the assistance of the NWDAF.
In this key issue, the following aspects will be studied:
-	Identification of use cases where policy control and QoS can be further enhanced with assistance from NWDAF.
-	Whether and how to introduce new 5GC functionality e.g. of the NWDAF and/or PCF to enhance the policy control and QoS, considering operator's policies.
-	Whether and what additional input information is needed by the NWDAF for providing an assistance to policy control and QoS, and how to gather it.
-	Whether and what output information, on top of already provided, the NWDAF can provide to assist with policy control and QoS enhancements.
-	Whether and how to evaluate the quality of the enhanced NWDAF assistance to policy control and QoS.
NOTE: 	The study will focus primarily on existing enforcement mechanisms when available and identify new ones only when no existing ones can be used.
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Incorporate the following text in TR 23.700-84.
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7.3 Key Issue #3: NWDAF-assisted policy control and QoS enhancement
Solutions #26 to #34 address key issue 3.
The key aspects of these solutions can be summarized as follows:
1. Solution #26: proposes NWDAF-assisted policy control with the Recommendation logical function (ReLF), targeting NWDAF-assisted QoS enhancement (Use Case #1) and addressing NWDAF-assisted policy control and QoS enhancement (Key Issue #3). The ReLF introduces a Recommendation logical function to provide recommended parameters for achieving expected service experience to the PCF.
2. Solution #27 proposes NWDAF-assisted QoS policy generation, and it aims to streamline the process of determining QoS parameters by leveraging analytics and a new logical function, QoS Policy Generation Function (QPGF), within NWDAF.
3. Solution #28 introduces QoS Flow Analytics to assist PCF in determining appropriate QoS parameters for QoS Flow establishment/modification in 5GC. By analyzing past actions taken by PCF and observed service experiences, NWDAF can provide statistics and predictions regarding the effectiveness of QoS parameters used in QoS Flows.
4. Solution #29 proposes an enhanced approach to evaluate NWDAF-assisted policy control and QoS enhancement by considering not only analytics accuracy but also performance feedback. This solution addresses the challenge of deriving target performance directly from NWDAF analytics, especially when complex formulas are involved.
5. Solution #30 addresses the need for PDU Set related assistance information in dynamic PCC control, especially for services like XRM. It proposes two options for providing this information:
a. Option 1: AF subscribes to NWDAF Analytics IDs related to network performance to derive new XRM Application-Specific Expected UE Behaviour parameters, which are then stored in UDR and notified to PCF/SMF.
b. Option 2: PCF/SMF directly subscribes to NWDAF Analytics IDs to derive the XRM parameters and associate them with local policies.
6. Solution #31 proposes enhancing the PCF as a Reinforcement Learning (RL) Agent and the NWDAF as an RL Interpreter to achieve NWDAF-assisted policy control and QoS enhancement. The RL technique is utilized for the PCF to learn the most appropriate actions to maximize QoE based on the state of the network. It suggest using the NWDAF to collect data that are then provided to the PCF as input to the reinforcement learning (to reflect network status and reward)
7. Solution #32 proposes the utilization of a new network analytic called "Joint PCC Determination" to enhance QoS policies. This analytic combines multiple existing analytics within a set time window to optimize QoS parameters based on network conditions and service requirements. The PCF is triggered to request Joint PCC Determination analytics from the NWDAF, which then provides the analytics results for the PCF to determine optimized QoS parameters. However, it is not clear why a new analytics ID is required instead of using the existing Analytics serving as indigrends.
8. Solution #33 focuses on leveraging the NWDAF to enhance Quality of Service (QoS) and policy control in the 5GC. It aims to address the complexity and signaling overhead involved in modifying PDU sessions for services requiring specific QoS treatments. By utilizing NWDAF analytics, the 5GC can determine future-proof and multi-service-compatible QoS and policy control. This involves considering various factors such as network congestion, resource usage, traffic patterns, service experience, and QoS sustainability.
9. Solution #34 also proposes the implementation of a ReLF within the NWDAF to provide recommendations related to Bandwidth Demand Tariff (BDT) policy. This solution aims to assist the PCF in selecting optimal BDT policies and identifying when BDT policies are affected by changing network conditions. The ReLF collects input data from various sources such as UE location, mobility patterns, policy information, and network performance. It then derives BDT policy recommendations based on this data.
They can be categorized into two main approaches:
1. Policy Recommendation and Control (Solutions #26, #27, #33): These solutions propose mechanisms for the PCF (Policy Control Function) to leverage NWDAF analytics to make more informed policy decisions. Solution #26 focuses on a generic policy recommendation framework, while #27 emphasizes data-driven policy control using service experience and network performance data. Solution #33 proposes enhanced NWDAF analytics to assist the PCF in determining QoS policies that are adaptable to future network conditions and service requirements.
2. Specific Service/Policy Management (Solutions #28, #30, #32, #34): These solutions address specific QoS/policy management challenges for particular network services or functionalities. Solution #28 tackles congestion control for URLLC (Ultra-Reliable Low-Latency Communication) services, while #30 and #32 target optimized QoS control for services requiring higher/specific QoS treatments (e.g. V2X, XRM, etc.). Solution #34 introduces an NWDAF function to recommend and monitor BDT policies for energy saving.

Relating to use cases, the solutions can be categorized as follows
· Solutions #30 and #33 are specific to use case 2
· Solutions #27, #28, #29, and #34 are specific to use case 1
· Solution #26 addresses both use cases
· Solutions #31 and #32 do not indicate the addressed use case, but persimably focus on use case 1.
All solutions focus on interactions between PCF and NWDAF and raise the question why closely related functionality is split over two NFs. This leads to complicated interactions and bears the risk of a duplication of functionality.
In summary,
· The lack of consensus on use cases and implementation details necessitates further discussion to define the most effective ways to utilize NWDAF for QoS/policy management.
· Addressing the open issues (FFS) is crucial for ensuring a clear and well-defined path forward for NWDAF enhancements.
· Carefully evaluating the need for additional functionalities within NWDAF (e.g., ReLF in #34) is essential to avoid introducing unnecessary complexity.
· It is questionable whether the NWDAF should provide functionality targeting the PCF as only consumer (instead of integrating such functionality into the PCF)
*** END of changes ***

