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Abstract of the contribution: This contribution proposes solutions for how the NWDAF provides data analytics to help 5GS to perform QoS provisioning and adjustment.
1 Introduction
The current 5GS QoS framework needs to be enhanced based on the following two considerations.
On one hand, as mentioned in the Use Case 2: <NWDA-Assisted QoS Provisioning>, 
“It is not clear how the network derives QoS profiles especially for non-standardized values”
On the other hand, as mentioned in the Use Case 6: <NWDAF-Assisted QoS Adjustment>, 
“3rd Party/Vertical provides an initial SLA(s) for the given services and 5GS maps the initial SLA(s) to the 5GS QoS parameters to guarantee service performance:
-  For some services with stringent requirement e.g. from Vertical, the initial SLA(s) could be over-demanding with high network cost though the service performance is quite good.
-  For some services e.g. from 3rd Party, no initial SLA is provided at all and the 5GS just uses default QoS flow, which is undemanding with rather low network cost but results in bad service performance.”
Therefore, more accurate QoS control needs to be provided to derive an optimum QoS profile.
Deriving an optimum QoS profile is a typical multi-objective optimization and obviously involves MCDM (Multiple Criteria Decision Making), which means:
· One single best QoS parameter combination may not exist with respect to all the objectives and instead there exists a set of QoS parameter combination(s);
· Therefore NWDAF should collect QoE feedback/measurements about the currently applied QoS parameter combination and provide data analytics, helping 5GS to adjust the initial QoS Parameters combination (which is derived from the initial SLA) to a set of QoS parameters combination(s).
The Key Issue 1 in TR 23.791 mentioned that,
· How the NWDAF provides/updates the analytic information to the 5GS NF.
This contribution proposes solutions for the above question.
2 Proposal
It is proposed to make the following changes to the TR 23.791.
* * * * Start of Change * * * * 

6.x	Solution #X: QoS Provisioning and Adjustment
6.x.1	Description
This solution is for key issue #1, #2 for QoS Provisioning and Adjustment.
6.x.1.1  Information for the support of QoS Provisioning and Adjustment
The service data from the AF for QoS Provisioning and Adjustment is defined in Table 6.x.1.1-1 here below, which allows NWDAF to have a snapshot of service experience for specific UEs as offline reported by AF.
Table 6.x.1.1-1: Service Data
	Information
	Presence
	Source
	Purpose

	IP Address Information
	M
	AF
	E.g. 5-tuple, to correlate the service data and the network data for the service

	Application ID
	M
	AF
	To identify the service and support analytics per type of service in all proposed UCs (the desired level of service)

	Service Experience
	M
	AF
	E.g. Service MOS, MOS or vMOS, to characterize the experience for the service. (The observed level of service)

	Service Start/End Time
	M
	AF
	The start and the end time for the service.

	Communication Pattern parameters
	M
	AF
	To characterize the communication pattern for the service, as specified in TS 23.682 [x], clause 5.10.1.

	TCP Sliding Window Size
	O
	AF
	To determine the number of unacknowledged bytes that can send to the UE for the service.



Editor's note: The potential and necessary network data for the support of QoS Provisioning and Adjustment is FFS.
6.x.1.2  Procedure to support QoS Provisioning and Adjustment
Deriving an optimum QoS profile is a typical multi-objective optimization and involves MCDM (Multiple Criteria Decision Making), which means one single best QoS parameter combination may not exist with respect to all the objectives and instead there exists a set of QoS parameter combination(s), which are superior to the rest when considering all the objectives but inferior to the other in one or more objectives. The QoS parameters combination(s) could be slice specific and perhaps even DNN within a slice specific.


Figure 6.x.1.2-1: QoS Data Analytics Subscribe/unsubscribe
1. With non-real time data information from AF and 5GS NFs, NWDAF offline derives (e.g. based on the MCDM) a set of QoS parameters combination(s) , which is composed of 
a) the value of 5GS QoS parameters such as 5QI(Resource Type, Priority level, Packet Delay Budget, Packet Error Rate, Averaging window, Maximum Data Burst Volume), ARP, Guaranteed Flow Bit Rate, Maximum Flow Bit Rate, Maximum Packet Loss Rate, etc
b) an application identifier and/or a DNN and/or possibly slicing information (S-NSSAI) 
c) the value of the application dependent QoS parameters such as TCP Sliding Window Size
d) Spatial validity condition
e) Time validity condition
f) NWDAF transaction id. 
This allows the NWDAF to update or remove the NWDAF request to influence QoS provisioning and adjustment.
g) Information on the UE(s). This may correspond to:
-	groups of UEs identified by an External Group Identifier as defined in TS 23.682 [x] when the AF interacts via the NEF, or Internal-Group Identifier (see clause 5.9.7 of 23.501 [2]) when the AF interacts directly with the PCF.
-	any UE the request applies to any UE accessing the combination of DNN, S-NSSAI.
NOTE X: The non-real time data information from AF includes the service experience data (see Table 6.x.1.1-1), which indicates the service quality during the service lifetime.
NOTE Y: This step may involve data collection and retrieve data from storage functions. Details of this step are studied in other key issue of this TR.
2.	The PCF subscribes to or cancels subscription to QoS data analytics by invoking the Nnwdaf_EventsSubscription_Subscribe/ Nnwdaf_EventsSubscription_Unsubscribe service operation with an application identifier.
3.	 If PCF subscribes to QoS data analytics, the NWDAF notifies the PCF with the set of QoS parameters combination(s) by invoking Nnwdaf_EventsSubscription_Notify service operation. 


Figure 6.x.1.2-2: QoS Data Analytics Request
1.	This step is the same as step 1 in 6.x.1.2-1.
2.	The PCF requests QoS data analytics by invoking Nnwdaf_AnalyticsInfo_Request service operation with an application identifier.
3. The NWDAF responds with the set of QoS parameters combination(s) to the PCF as depicted in 6.x.1.2-1.




Figure 6.x.1.2-3: Procedure to support QoS Provisioning and Adjustment during PDU Session Modification
0. With non-real time data information from AF and 5GS NFs, NWDAF offline derives (e.g. based on the MCDM) a set of QoS parameters combination(s) as depicted in Figure 6.x.1.2-1 and Figure 6.x.1.2-2. 
1a. The PCF subscribes to or cancels subscription to QoS data analytics.
1b. If PCF subscribes to QoS data analytics, the NWDAF notifies the PCF with the set of QoS parameters combination(s).
2. At a later point in time, when a QoS flow is to be set up for a specific UE, the PDU Session Modification (see TS 23.502 [3], clause 4.3.3) is trigged as follows:
Step 2.1. To create a new request, the AF invokes an Npcf_PolicyAuthorization_Create Request service operation to the PCF via NEF. The request contains an Application ID. The PCF invokes Npcf_PolicyAuthorization_Create Response service operation to the NWDAF via NEF.
Step 2.2-2.3. [Conditional] Based on PCF request, the NWDAF provides a set of QoS parameters combination(s) to the PCF if PCF does not subscribe to NWDA for the QoS data analytics.
Step 2.4. Based on the set of QoS parameters combination(s) provided by NWDAF in Figure 6.x.1.2-1/6.x.1.2-2, the 5GS determines the subset of QoS parameters combination per NF situation and/or per time and/or per UE location and/or per slice and/or per service per DNN;
Step 2.5. PCF may provide the recommended TCP Sliding Window Size to the AF, which coordinates with the 5GS QoS parameters in use.
3-4. Conditions change occurs at the NG-RAN, who may initiate notification control procedure (see TS 23.502 [3], clause 4.3.3, 1e) to notify AF that the QoS targets of the QoS Flow cannot be fulfilled, allowing e.g. to change the service requirement.
5. The AF offline feedbacks the service data (including service experience data) to the NWDAF for further QoS parameter(s) optimization (see Table 6.x.1.1-1).
6.x.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
6.x.3	Solution Evaluation
Editor's note:	Use this section for evaluation at solution level.
* * * End of Change * * * 
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