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Abstract of the contribution: This paper proposes to update the solution 3 to address the Editor’s Notes, and then it will give an overall evaluation and conclusion for Key 5 into TR 23.791.
1. Discussion
Since there is only one solution for Key issue 5 adopted in the latest TR 23.791 so far, it is considered that Solution 3 " QoS Profile Provisioning" needs to be selected for normative work to support how to define the appropriate non standardized 5QI characteristic with assistance information from NWDAF.
However, this Key Issue required to study the following aspects:

-
What/How a NF requests or subscribes to the NWDAF for providing analytic information to define the appropriated non-standardized 5QI characteristic.

-
What information is provided to the NWDAF for data analytics (i.e. what information from the relevant NF(s) and/or OAM and/or other AF(s) is provided to the NWDAF);

Hence, it is proposed that aspects that are described in the solution and not related to this key issue are not part of the conclusions, i.e. whether RAN reports any information within QNC is out of the scope of the key issue and whether PCF may assign different QoS profiles to the same application delivered to different users depending on e.g. the Service MOS in the SLA is out of the scope of the key issue.
Regrading what input data can be collected from OAM for NWDAF’s data analytics, RSRP/RSRQ/SINR parameters can be taken as examples, because:
For QoS parameter, Maximum Packet Loss Rate (UL, DL) has been defined in the existing TS 23.501 and TS 23.503, this parameter is used by RAN for handover decision, see the following details extracted from TS 23.503:

TS 23.503: Table 6.3.1: The PCC rule information in 5GC

	Information name
	Description
	Category
	PCF permitted to modify for a dynamic PCC rule in the SMF
	Differences compared with table 6.3. in TS 23.203 [4]

	…
	…
	…
	…
	…

	RAN support information
	This part defines information supporting the RAN for e.g. handover threshold decision.
	
	
	

	UL Maximum Packet Loss Rate
	The maximum rate for lost packets that can be tolerated in the uplink direction for the service data flow. It is defined in TS 23.501 [2],clause 5.7.2.X.
	Conditional (NOTE 13)
	Yes
	None

	DL Maximum Packet Loss Rate
	The maximum rate for lost packets that can be tolerated in the downlink direction for the service data flow. It is defined in TS 23.501 [2],clause 5.7.2.X.
	Conditional (NOTE 13)
	Yes
	None

	…

NOTE 13: Optional and applicable only for voice service data flow in this release.


Actually, the handover threshold is traditionally based on RSRP, RSRQ, SINR parameters as defined in RAN specifications, see the following details extracted from TS 38.331:
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Therefore, RSRP/RSRQ/SINR data in OAM is useful for service MOS mode training and QoS Profile Provisioning.
2. Proposal
The following changes are proposed in TR 23.791.
* * * * Start of 1st Change * * * * 

6.3.1.1
Information for the support of QoS Profile Provisioning
The service data from the AF and the network data from 5GC NFs for QoS profile Provisioning are defined in Table 6.3.1.1-1 and Table 6.3.1.1-2 here below, which allows NWDAF to have a snapshot of service experience for specific UEs as offline reported by AF.

Table 6.3.1.1-1: Service Data from AF related to the observed service experience

	Information
	Presence
	Source
	Description

	Correlation ID
	M
	AF
	Could be e.g. IP address 5-tuple or newly allocated temporary ID by 5GC , which is used by NWDAF to correlate the service data from AF and the network data from 5GC NF for the service. (NOTE 1)

	Application ID
	O
	AF
	To identify the service and support analytics per type of service (the desired level of service)

	Service Experience
	O
	AF
	E.g. Service MOS, MOS or video MOS as specified in ITU-T P.1203.3 [11], to characterize the experience for the service. (The observed level of service by AF)

	Timestamp
	M
	AF
	A time stamp associated to the observed level of Service Experience provided by the AF, mandatory if the observed Service Experience is provided by the ASP.

	NOTE 1:
The PCF could newly assign a correlation ID per UE per service, when receiving Npcf_PolicyAuthorization Create Request from AF, and send this correlation ID to AF and 5GC NFs, e.g. SMF, allowing NWDAF to correlate the service data from AF and the network data from 5GC NF as defined in Table 6.3.1.1-2.


Table 6.3.1.1-2: QoS flow level Network Data from 5GC NF related to the QoS profile assigned for a particular service (identified by an Application Id or IP filter information)
	Information
	Presence
	Source
	Description

	Correlation ID
	M
	PCF
	Could be e.g. IP address 5-tuple or newly allocated temporary ID by 5GC , which is used by NWDAF to correlate the service data and the network data for the service

	Timestamp
	M
	
	The timing for the service.

	Location Info
	O
	AMF
	The location information for the service.

	DNN
	O
	PCF
	To identify the DNN for the PDU Session which contains the QoS flow

	S-NSSAI
	M
	PCF
	To identify the S-NSSAI for the PDU Session which contains the QoS flow

	Application ID
	M
	PCF
	Provided by the AF, which is used by NWDAF to identify the application service provider and application for the QoS flow

	IP filter information
	O
	PCF
	Provided by the AF, which is used by NWDAF to identify the service data flow for policy control and/or differentiated charging for the QoS flow

	QoS flow Bit Rate
	M
	PCF
	To determine the QoS parameter: GFBR/MFBR

	QoS flow Packet Delay
	M
	PCF
	To determine the QoS parameter: PDB

	QoS flow Packet Error Rate
	M
	PCF
	To determine the QoS parameter: PER

	RSRP
	O
	OAM
	To determine the QoS parameter Maximum Packet Loss Rate (UL, DL)

	RSRQ
	O
	OAM
	To determine the QoS parameter Maximum Packet Loss Rate (UL, DL)

	SINR
	O
	OAM
	To determine the QoS parameter Maximum Packet Loss Rate (UL, DL)


NOTE:
How the QoS flow level Network Data is obtained depends on the conclusion on key issue.#3.
6.3.1.2
Procedure to support QoS Provisioning and Adjustment
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Figure 6.3.1.2-1: Procedure to support QoS Profile Provisioning during PDU Session Modification
For an application Id, a set of initial QoS parameter combinations per service MoS window (e.g. one is for  QUOTE 90%≥,h-1.≥85% 3<Service MOS<4 and the other is for  QUOTE 90%≥,h-1.≥85% 4<Service MOS<5) is defined in PCF (e.g. by configuration of operator policies),.

1a.
PCF send an Analytics request/subscribe (Event ID =Estimated Service Experience statistics, Event Filter information = (Application ID, time window, Media/application bandwidth, S-NSSAI, DNN)) to NWDAF by invoking a Nnwdaf_EventSubscription_Subscribe. 

1b~1d.
NWDAF subscribes the network data from 5GC NF(s) as defined Table 6.3.1.1-2 by invoking a Nnf_EventExposure_Subscribe (Event ID = 5QI Statistics, Event Filter information = Application ID, Target of event reporting = Any UE) and the service data from AF as defined in Table 6.3.1.1-1 by invoking a Naf_EventExposure_Subscribe (Event ID = Service Data, Event Filter information = Application ID, Target of event reporting = Any UE). With these data, the NWDAF offline trains a Service MOS Model for the given application, which will be used to determine the Service MOS for an application later on.

NOTE 1:
The data collection call flow only shows a subscription-notification model for the simplicity instead of both request-response model and subscription-notification model.
NoTE 2: The explicit list of input data is not finalised and whether NWDAF needs to collect management data from OAM, such as PM measurements, is to be resolved in normative phase, and some discussion with SA5 is needed to see what measurements are available and needed.
NOTE 3:
QoE measurements from the applications are based on outcome of the ongoing SA5 Rel-16 WID  "Management of QoE measurement collection" which addresses how to collect the QoE measurements from the applications in the UE.

1e.
The NWDAF provides the data analytics, i.e. the estimated Service Experience statistics (maybe a range) to the PCF by means of Nnwdaf_EventSubscription_Notify, indicating how well the used QoS Parameters satisfy the Application SLA:

a)
the estimated Service Experience statistics e.g. average Service MoS .

b)
Spatial validity condition, when the estimated Service Experience applies.

c)
Time validity condition, when the estimated Service Experience applies.

d)
NWDAF transaction id.

For example, time window could be from 20180601 to 20180630, which means PCF requests NWDAF to provide the average Service MoS score from, 20180601 to 20180607.

NOTE 4:
The NWDAF service consumed here by the PCF will be decided when a solution to key issue#1 is selected.


Please note that the call flow only shows a request-response model for the simplicity instead of both request-response model and subscription-notification model.

1f.
Based on the estimated Service Experience (this can be a range) provided by NWDAF, and the operator policies that takes into account the SLA (including the required Service Experience), the PCF takes into account to determine the used QoS parameters to be applied for the service if PCF determines that application SLA is not satisfied.
NOTE 5:
The non-real time data information from AF includes the service experience data (see Table 6.3.1.1-1), which indicates the service quality during the service lifetime.






* * * * Start of 2nd Change * * * * 

7
Overall Evaluation

7.x
Key Issue 5: NWDAF-Assisted QoS Profile Provisioning
Solution 3 supports NWDAF-Assisted QoS Profile Provisioning for the non-standardized 5QI.
* * * * Start of 3rd Change * * * * 

8
Conclusions


8.x
Key Issue 5: NWDAF-Assisted QoS Profile Provisioning
Solution 3 is proposed to be selected for KI 5 in the normative work.

* * * * End of Changes * * * * 
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