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Abstract of the contribution: This contribution proposes some updates for section 6.4 “Observed Service experience related network data analytics” of TS 23.288. Including the following aspects:
· #1 Add some UE level Network Data from OAM related to the QoS profile;
· #2 Add some clarifications for NWDAF offline trains a Service QoE Model;
· #3 Add slice level KPI information from OAM;

· #4 Add QFI information for Table 6.4.2-2: QoS flow level Network Data from 5GC NF;
· #5 Add DNAI as input data and analytic filter. 
1. Discussion

This contribution introduces several additional aspects for the observed service experience related network data analytics.
#1 Add some UE level Network Data from OAM related to the QoS profile

In the last meeting, it was agreed to add RSRP and RSRQ from OAM as input data to offline train the Service QoE model. It is proposed to further introduce more UE physical layer measurements for NR according to TS 38.215. They are helpful for QoS related data analytics, e.g. to evaluate the cause of service MOS degradation.
#2 Add some clarifications for NWDAF offline trains a Service QoE Model

Service experience relates to QoS Flow characteristics, network load, application server load etc. NWDAF should consider these factors for offline training of the Service QoE model, the model is dynamic according to real time network situation.
#3 Add slice level KPI information from OAM

For the offline training of service QoE model, network slice level KPI information and SLA monitoring information are helpful. These information can be obtained from OAM.
#4 Add QFI information for Table 6.4.2-2: QoS flow level Network Data from 5GC NF

QFI is added into Table 6.4.2-2.
#5 Add DNAI as input data and analytic filter. 

Application can be deployed in many locations. The observed service experience analytics may be needed for specific application location(s). Since the location of application can be identified by DNAI, the target UE for service experience analytics can be any UE accessing the combination of DNN, S-NSSAI and DNAI(s).
2. Proposal

The following changes are proposed in TS 23.288.

* * * Begin of change * * * *
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6.4
Observed Service experience related network data analytics

6.4.1
General

NWDAF subscribes the network data from 5GC NF(s) defined in Table 6.4.2-2 and the service data from AF, or via NEF, defined in Table 6.4.2-1 to train a Service MOS Model for the given application and then provides the observed service experience for the application.
6.4.2
Input Data

The service data from the AF and the network data from 5GC NFs for observed service experience are defined in Table 6.4.2-1 and Table 6.4.2-2 here below.
Table 6.4.2-1: Service Data from AF related to the observed service experience

	Information
	Source
	Description

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

	Locations of Application
	AF/NEF
	Locations of application represented by a list of DNAI(s). The NEF may map the AF-Service-Identifier information to a list of DNAI(s) when the DNAI(s) being used by the application are statically defined.

	Service Experience
	AF
	Refers to the QoE as established in the SLA and during on boarding. It can be either e.g. MOS or video MOS as specified in ITU-T P.1203.3 [11] or a customized MOS

	Timestamp
	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.


NWDAF subscribes the service data from AF in the Table 6.4.2-1 by invoking Naf_EventExposure_Subscribe service (Event ID = Service Data, Event Filter information = Application ID, Target of subscription = Any UE) as defined TS 23.502 [3].

Editor´s note: whether the correlation ID is IP address 5-tuple or newly allocated temporary ID by 5GC and how to correlate the Service data and Network data is FFS.
Table 6.4.2-2: 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
	Source
	Description

	Correlation ID
	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
	
	The timing for the service.

	Location Info
	AMF
	The UE location information when the service is delivered.

	DNN
	SMF
	To identify the DNN for the PDU Session which contains the QoS flow

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

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

	IP filter information
	
	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

	QFI
	AMF/PCF/SMF
	QoS Flow Identifier

	QoS flow Bit Rate
	
	The observed bit rate for UL direction; and
The observed bit rate for DL direction

	QoS flow Packet Delay
	
	The observed Packet delay for UL direction; and
The observed Packet delay for the DL direction

	Packet retransmission


	
	The observed number of packet retransmission


Table 6.4.2-3: UE level Network Data from OAM related to the QoS profile
	Information
	Source
	Description

	Reference Signal Received Power
	OAM
	The per UE measurement of the received power level in a network cell, including SS-RSRP, CSI-RSRP as specified in clause 5.5 of TS 38.331 [x] and E-UTRA RSRP as specified in clause 5.5.5 of TS 36.331 [y]

	Reference Signal Received Quality
	OAM
	The per UE measurement of the received quality in a network cell, including SS-RSRQ, CSI-RSRQ as specified in clause 5.5.5 of TS 38.331 [x] and E-UTRA RSRQ as specified in clause 5.5.5 of TS 36.331 [y]

	Signal-to-noise and interference ratio
	OAM
	The per UE measurement of the received signal to noise and interference ratio in a network cell, including SS-SINR, CSI-SINR, E-UTRA RS-SINR, as specified in clause 5.1 of TS 38.215 [12]


NWDAF subscribes the network data from 5GC NF(s) in the Table 6.4.2-2 by invoking Nnf_EventExposure_Subscribe service (Event ID = 5QI Statistics, Event Filter information = Application ID, Target of subscription = Any UE) as defined in TS 23.502 [3].
The Correlation ID and the time stamp are provided by both the AF and each NF to allow correlation of QoS and traffic KPIs for training. The clock reference is able to know the accuracy of the time and correlate the time series of the data retrieved from AF and each NF.

Editor´s note: The NWDAF needs information on the observed QoE at the UPF, how this information is provided to NWDAF needs to be studied.
6.4.3
Output Analytics

The NWDAF services as defined in the clause 7.2 and 7.3 are used to exposure the observed service experience (i.e. average observed Service MoS) from the NWDAF to the consumer NF (e.g. PCF), indicating e.g. how well the used QoS Parameters satisfy the Service MoS agreed between the MNO and the end user or between the MNO and the external ASP. A new Analytic ID named "Service Experience" is defined with one or multiple combinations of the following  analytic filters:

-
Application ID
-
Network area


-
Time window

-
Media/application bandwidth

-
S-NSSAI

-
DNN

-
DNAI

6.4.4
Procedures
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Figure 6.4.4-1: Procedure to NWDAF assisted QoS profile provisioning and adjustment
For an application Id, a set of initial QoS parameter combinations per service experience window (e.g. one is for  QUOTE 90%≥h1≥85% 3<Service MOS<4 and the other is for  QUOTE 90%≥h1≥85% 4<Service MOS<5) is defined in PCF (e.g. by configuration of operator policies).

1.
Consumer NFsend an Analytics request/subscribe (Analytic ID = Service Experience, Analytic Filter information = (Application ID, time window, S-NSSAI, DNN)) to NWDAF by invoking a Nnwdaf_AnalyticsSubscription_Subscribe.
2a. NWDAF subscribes the service data from AF in the Table 6.4.2-1 by invoking Naf_EventExposure_Subscribe service (Event ID = Service Data, Event Filter information = Application ID, Target of subscription = Any UE) as defined TS 23.502 [3].
2b.
NWDAF subscribes the network data from 5GC NF(s) in the Table 6.4.2-2 by invoking Nnf_EventExposure_Subscribe service (Event ID = 5QI Statistics, Event Filter information = Application ID, Target of subscription = Any UE) as defined in TS 23.502 [3].
2c. With these data, the NWDAF offline trains a Service QoE Model for the given application, which will be used to determine/estimate the Service experience for the 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.
Editor's notes:
The explicit list of input data from OAM (such as PM measurements) is not finalised and FFS.
NOTE 2:
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.
NOTE 4:
For the training of service QoE model, network slice level KPI information are helpful. These information can be obtained from OAM.
3.
The NWDAF provides the data analytics, i.e. the observed Service Experience (maybe a range) to the consumer NF by means of Nnwdaf_AnalyticsSubscription_Notify, indicating how well the used QoS Parameters satisfy the Service MoS agreed between the MNO and the end user or between the MNO and the external ASP:

a)
The observed Service Experience e.g. average observed Service MOS.

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

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

NOTE 3:
The call flow only shows a request-response model for the simplicity instead of both request-response model and subscription-notification model.

-
If the consumer NF is PCF, based on the observed 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, which is defined in clause 6.1.1.3 and clause 6.2.1.2, TS 23.503 [4].
NOTE 4:
The non-real time data information from AF includes the service experience data (see Table 6.4.2-1), which indicates the service quality during the service lifetime.
* * * End of change * * * *
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