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Abstract of the contribution: This contribution proposes solution for the FFS in solution 3: how to define the service experience.
1. Introduction
The information elements analysed by NWDAF come from a variety of sources with different units of measurements and scales. For example, in Solution 3: QoS Profile Provisioning in TR 23.791, clause 6.3, the AF should provide the service experience i.e. Service Mean Opinion Score (MOS), as part of the service data information to that is provided to the NWDAF. The NWDAF will use the service data and the network data from 5GC NF’s to offline train a model (e.g. linear regression model) for a given service and then derive a set of QoS parameters combination(s) per service:
 (1)
        In formula (1)
·  is the service experience for a given service e.g. service MOS ;
·  is a input variable vector, where e.g.  is Packet Delay,  is Packet Error Ratio, …,  is Flow Bit Rate (i.e. all the factors could have impacts on the service experience). Please note the  is a constant and  will be normalized to a fixed range e.g. 0-1 range (a.k.a data normalization/feature scale). 
·  is a parameter vector, as known as weight vector. 
To achieve meaningful analysis using the formulas such as mentioned here, the parameter values have to be described independent of unit of measurement or in other words they should be normalized.
2. Motivation for data normalization/feature scale:
As each application server probably has the very different range for Service MOS e.g. Service MOS from application server X is 0-5 range while Service MOS from application server Y is 0-100 range. Therefore there is one EN from SA2#127bis meeting as follows,
EN: further definition of Service Experience is FFS
To address this editor note, it is necessary to first investigate the motivation data normalization/feature scale, which are widely used in big data:
1) Since the range of values of raw data varies widely, in some machine learning algorithms, objective functions will not work properly without normalization. 
2) For example, linear regression model as shown in formula (1), ,  acts as weight vector and may not work properly as the range of values of the raw data varies widely.
3) Another example is that the majority of classifiers calculate the distance between two points by the Euclidean distance. If one of the features has a broad range of values, the distance will be governed by this particular feature. Therefore, the range of all features should be normalized so that each feature contributes approximately proportionately to the final distance. 
4) Another reason why feature scaling is applied is that gradient descent converges much faster with feature scaling than without it.
With above explanation, it is natural that AF is first to normalize the Service MOS to a fixed range before transferring it to the NWDAF from AF. Furthermore, except Service MOS, the input variable vector as shown in formula (1) such as  (Packet Delay), (Packet Error Ratio), …, (Flow Bit Rate) could also be normalized to a fixed range.
3. Examples for Normalization Method
The normalization method could be as follows (see https://en.wikipedia.org/wiki/Feature_scaling for more information),
-	Min-max normalization (i.e. )
, where
the  and are the service experience ’s maximum value and minimum value, respectively.
-	Zero-mean normalization (i.e. Standard Normal Distribution, ,  spreads in a probability distribution with 99.993666% in)
, where
-	 is mean of in the service data,
, where
  is a service experience data in the service data and  is the volume of the service data
-	 is variance of in the service data,

This contribution is propose to remove the FFS.
2 Proposal
It is proposed to update Solution 3 by clarifying how to normalize the service MOS and the input variable vector to a fixed range.
* * * * Start of Change * * * * 
[bookmark: _Toc516467404][bookmark: _Toc473190644][bookmark: _Toc500949091]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
EN: how the temporary Id alternative works is FFS

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

	Service Experience
	M
	AF
	E.g. Service MOS, MOS or video MOS as specified in ITU-T P.1203.3 [x], to characterize the experience for the service. (The observed level of service by AF)
EN: further definition of Service Experience is FFS

	Timestamp
	M
	AF
	The timing for the service.

	Communication Pattern parameters
	O
	AF
	To characterize the communication pattern for the service, as specified in TS 23.682 [5], clause 5.10.1.



Table 6.3.1.1-2: Network Data from 5GC NF related to the QoS profile assigned for a particular application ID
	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.

	PDU Session ID
	O
	SMF
	To identify the PDU Session which contains the QoS flow

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

	S-NSSAI
	M
	SMF/AMF
	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

	Media/application bandwidth
	O
	PCF
	Provided by the AF, which is used by NWDAF to know Media/application bandwidth requirements for QoS control for the QoS flow

	QFI
	M
	PCF or SMF
	To identify the QoS flow

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

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

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



NOTE x. The service experience (e.g. Service MOS) should be normalized to a fixed range before transferring it to the NWDAF from AF. Additionally, Network Data from 5GC NF e.g. Packet Delay, Packet Error Ratio should also be normalized to a fixed range by 5GC NF before reporting them to NWDAF. Please see https://en.wikipedia.org/wiki/Feature_scaling for more information on normalization techniques.
* * * End of Change * * * 
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