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1. Discussion
The principles to include in conclusions should focus on Use Case #1 in section 5.1.1 for the determination of QoS parameters that achieve expected requirements for service experience taking also other aspects into account such as e.g. network resources utilisation.
It is considered the NWDAF can provide assistance to PCF for such determination but the PCF is responsible for the final decisition on QoS parameters for every UE. This follows the current key role of both PCF and NWDAF in 5GC. That way the NWDAF shouldn’t provide recommendation on QoS parameters to the PCF, but the PCF can use several combined (existing, enhanced or new analytics) from NWDAF to determine the optimal QoS parameter candidate.
The NWDAF may provide assistance to the PCF at different levels:
· The NWDAF may provide a new analytic (statistics/predictions) including the observed/predicted QoE associated to every candidate combination of QoS Parameter included by the PCF in the request. 
· The PCF may use a bunch of combined analytics (generated within a time window, AoI, etc…) from the NWDAF for the determination of optimal QoS parameters candidate
· The PCF may apply Reinforcement Learning for the determination of optimal QoS parameters candidate and the NWDAF may assist in this procedure providing Environment information about Reward and State
The PCF is responsible to decide whether, when and what assistance to request from NWDAF for the calculation of optimal QoS parameter candidate.

2. Text Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-13 v0.3.0:
* * * Start of Change * * * *
8	Conclusions
Editor's note:	This clause will capture conclusions for the study.
8.X	Key Issue #3: NWDAF-assisted policy control and QoS enhancement
Conclusion on UCs identification:
· It is concluded to focus on the Use Case #1 defined in section 5.1.1 where the NWDAF can assist the PCF in determining QoS parameters that can achieve the expected requirements for service experience taking other aspects in account such as e.g. network resource utilisation.The use case may require the determination of QoS parameters for a single application or several applications. Any optimization needs to consider impacts on service experience for other applications.
General conclusions on mechanisms for NWDAF-assisted policy control and QoS enhancement:
The following general principles are proposed as baseline for normative work:

· The NWDAF doesn’t provide recommendations on QoS parameters to the PCF, but the PCF can use several combined (existing, enhanced or new) analytics from NWDAF to determine the optimal QoS parameter candidate.
· The NWDAF may provide assistance to the PCF at different levels:
· The NWDAF may provide a new analytic (statistics/predictions) including the observed/predicted QoE associated to every candidate combination of QoS Parameter included by the PCF in the request. 
· The PCF may use a bunch of combined analytics (generated within a time window, AoI, etc…) from the NWDAF for the determination of optimal QoS parameters candidate
· The PCF may apply Reinforcement Learning for the determination of optimal QoS parameters candidate and the NWDAF may assist in this procedure providing Environment information about Reward and State.
· There is no need to define any new NF or logical function within the NWDAF to provide assistance to the PCF for QoS determination.
· The PCF decides which kind of assistance requires from the NWDAF and determines whether and when to request such assistance from the NWDAF.
· The PCF decides for which application the QoS parameters needs to be optimized.
· The PCF is responsible for determining the final QoS parameters to be applied for every UE within PCC rules and may use the NWDAF assistance as input (together with other inputs and operator configured policies) for the final policy decision.
· The target QoE for an application is known to PCF via configuration, based e.g. on SLA.

New NWDAF analytic to provide associated QoE for a QoS parameters candidate
· The NWDAF may provide a new analytic (statistics/predictions) including the observed/predicted QoE associated to every candidate combination of QoS Parameter included by the PCF in the request. 
· The PCF provides as input:
· QoS parameters candidates: The list of candidate QoS parameters for which observed/predicted QoE is expected.
· Target Service: The service(s) applications for which the QoE is requested.
· Target UEs: The UEs for which the analytic is requested (list of UEs, internalGroupId(s) or anyUE)
· Filter information: e.g. area of interest, time, S-NSSAI, RAT-Type, etc….
· The analytic output includes the associated observed/predicted QoE for every candidate QoS parameters provided as input.
· For this new analytic the NWDAF may collect input data from SMF (for the PDU sessions established by the TargetUEs) about the QoS parameters applied for the QoS flows associated to the service(s) together with the input data currently defined to obtain the OSE analytic. 

NWDAF assistance for PCF RL
· The PCF as an agent may apply RL for the determination of optimal values for QoS parameters to achieve a target QoE (also taking other aspects into account such as e.g. network resource utilisation) depending on the state of the Network.
· To apply RL the PCF determines and enforces a new action (e.g. a combination of QoS parameters) in the network and obtains the corresponding values of state (NW state) and reward.   
· The PCF maintains a sequence of states, actions and rewards and implements a learning algorithm to learn the most appropriate combination of QoS parameters to apply depending on the NW state.
· For the determination of reward and state the PCF either:
· Uses the NWDAF as an Interpreter and becomes a client of a new NWDAF service to get the the values of State and Reward when a new combination of QoS parameters is applied.
· Derives itself the values of NW state and reward by invoking multiple (enhanced) analytics from the NWDAF.
· When the NWDAF acts as RL interpreter, implements a new service to provide state and reward to assist in RL procedures to the PCF and supports the calculation of NW state based on pre-defined reference or based on the requested list of input data and/or analytics provided by PCF.
· When the PCF derives itself the values of  NW state and reward, it may require multiple enhanced analytics ID(s) from NWDAF.
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