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Abstract of the contribution: This paper proposes a solution for KI#3 and use case #1.
Discussion
[bookmark: _Hlk155900935]Key issue 3 is defined as follows:
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 additionally needs 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.
[bookmark: _Hlk155900677]- 	Whether and how to evaluate the quality of the enhanced NWDAF assistance to policy control and QoS. 
NOTE 1: 	The study will focus primarily on existing enforcement mechanisms when available and identify new ones only when no existing ones can be used.

Use Case 1 is defined as follows:
Currently, the QoS parameters are determined by the PCF based on its knowledge, e.g. AF requirements, analytics provided by the NWDAF, etc. After applying the determined QoS parameters to the service, the PCF may determine whether the current QoS can fully satisfy the service requirements or not based on the Service Experience analytics provided by the NWDAF. If the current QoS cannot satisfy the service requirements, the PCF may update the QoS parameters and informs the new parameters to SMF. Then the PCF may require new Service Experience analytics to check whether the updated QoS parameters can satisfy the service requirements. Based on this current framework, it may require several iterations to work out the ideal QoS parameters.
Considering that the NWDAF can gather quite a lot of data from 5GC NFs, AF and OAM, and can have wide variety of knowledge, it can be studied how the NWDAF can be enhanced to assist the PCF in determining QoS parameters that can achieve the expected service experience requirements.

Currently the NWDAF uses AI/ML techniques to produce multi-purpose analytics that consumers may use for various purposes. One example is PCF use of current NWDAF analytics as input to rules-based algorithms for policy decisions. TS 23.503 clause 6.1.1.3 cites numerous examples where policy decisions are aided by network analytics. An example illustrating this process for the case of determining QoS related parameters populated in PCC rules for a QoS flow is depicted in Figure 1.
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Figure 1: Current Framework for QoS Policy Decisions
This solution proposes to improve the ability of the PCF to determine the QoS configuration by having the NWDAF provide new analytics. The new analytics provide policy decision options for QoS configuration from which the PCF may select according to operator policy. 
Proposal
Incorporate the following solution for KI#1, use case 1 in TR23.700-84.
      * * * 1st Change * * * 
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Table 6.0-1: Mapping of Solutions to Key Issues and Use Cases
	
	Key Issues
	Use cases (optional)

	Solutions
	<Key Issue #1>
	<Key Issue #2>
	<use case #x>
	<use case #y>

	#1
	
	
	
	

	#2
	
	
	
	



	
	Key Issues
	Use cases (optional)

	Solutions
	1
	2
	3
	4
	1
	2
	3

	#x
	
	
	x
	
	x
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[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc148498834]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]This solution address key issue 3 and use case 1.
It proposes that NWDAF analytics provide policy decision options for QoS. Each option produced by the NWDAF includes a set of candidate parameters that the PCF may include in a PCC rule sent to the SMF and configuration rules to provide service to a UE. The PCF may choose between options provided by the NWDAF or formulate its own policy decision, thereby preserving operator policy (in the PCF) as the final arbiter for policy decisions. If the PCF alters the currently established QoS, it may notify the AF of the new configuration. Subsequently, the AF may request an alternative configuration for example using existing AF request for QoS procedures. 
Specifically the solution includes the following:
1. The PCF requests that the NWDAF to provide new “QoS_Policy_Decision” analytics ID and indications of target UEs,. The input parameters may also contain a desired QoS or QoE, an indication of desired applications, desired media type(s), indications that alternative QoS profiles are requested and about alternative service requirements, and/or information about constraints of acceptable QoS based on operator policy, and policy input data that the PCF retrieves from the UDR. The NWDAF may perform data collection (e.g. data currently defined as input for the Observed Service Experience, data congestion analytics, and QoS Sustainability analytics). The PCF may request a one-time QoS policy decision, or subscribe for notifications to be sent when NWDAF QoS Policy Decision analytics indicate a QoS change is needed for the Service Data Flow.
2. NWDAF provides “QoS_Policy Decision” Analytics where the output is one or more policy decision options that specify parameters the PCF may use in a PCC rule. The policy decision options may indicate an order of priority and whether they are intended for alternative QoS profiles.
3. The PCF selects a policy decision option provided by the NWDAF, or formulates its own. Policy decision options are used to determine the QoS information in PCC rules. Policy decision options may also be used to determine alternative QoS profiles in PCC rules.
4. If the PCF was triggered by an AF policy authorization request to request QoS_Policy_Decision” analytics for related media, the PCF may provide the selected QoS Policy Decision to the AF. The notification to the AF may contain QoS parameters that are different from those requested by the AF.  If the AF is not satisfied with the QoS indicated by the PCF, the AF may use existing procedures to request an update of the QoS.
5. As network conditions or subscriber experience change, the NWDAF may provide updated QoS policy decision options to the PCF. The PCF may further interact with the AF and may modify the PDU session to reflect the updated QoS policy from the NWDAF. 
[bookmark: _Toc148498835]6.X.3	Procedures
Figure 6.X.3-1 shows an example procedure where a request for QoS is provided by the AF or UE. 


[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]Figure 6.X.3-1: Procedure for NWDAF QoS policy decision based on analytics.

1. The PDU session modification procedure is triggered by a UE, or an AF request a policy authorization. In the AF request, alternative service requirements (Alt-QoS) may be provided. 
2. The PCF may trigger a PDU Session modification to initially setup QoS according to the request from the UE or AF.
3. The PCF subscribes/requests NWDAF “QoS Policy Decision Analytics”. 
The PCF may request a one-time QoS policy decision, or subscribe for notifications to be sent when NWDAF QoS Policy Decision analytics indicate a policy change is needed for the Service Data Flow. QoS Policy Decision analytics are provided, where the output is one or more QoS policy decision options that may be used by the PCF to construct PCC rules and potentially other policies. 
The PCF may also provide inputs to the NWDAF that specify the constraints of the service requirements. For example, the PCF may provide parameters from an AF request for QoS/alternative QoS, subscription constraints from the UDR and operator policy-based constraints
4. NWDAF collects inputs data from OAM and/or 5GC NFs. Data to be collected for QoS Policy Decision analytics may include input data as defined for the following analytics. 
· Slice Load level Analytics input parameters
· Network Performance Analytics input parameters
· Observed Service Experience Analytics input parameters.
· NF Load Analytics input parameters.
· User Data Congestion Information input parameters.
5. The NWDAF determines the new QoS Policy Decision analytics.
6. QoS Policy Decision analytics are sent from the NWDAF to the PCF. 
7. Policies are updated in the UE and RAN.
8. The PCF may optionally provide the result of a Policy Decision to the AF
9. The AF may formulate an updated AF Session with updated QoS request. This may trigger PDU session modification procedure in step 10 to update QoS for the service data flow.
10. PDU Session modification to policies
11. If the PCF has subscribed to Policy Decision notifications, the NWDAF may provide Policy Decision analytics notifications if network or UE conditions change. 
12. Steps 7 to 10 are repeated to update QoS and policy rules.
[bookmark: _Toc148498836]6.X.4	Impacts on services, entities and interfaces
-	AF – may receive notifications indicating a change in QoS configuration. The AF may decide to send a new request as a result of a notification.
-	PCF – subscribes to QoS Policy Decision analytics and determines QoS configuration based on QoS Policy options provided by the NWDAF. PCF notifies the AF if QoS configuration has changed.
-	NWDAF – supports new “QoS Policy Decision” analytics.
-	SMF – no impact
-	RAN –no impact
-	UPF – no impact
-	UE – No Impact.
*** END of changes ***
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