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*** Start of the changes***
6.5
NF load analytics

6.5.2
Input data

For the purpose of NF load analytics, the NWDAF may collect the information as listed in Table 6.5.2-1 for the relevant NF instance(s).

Table 6.5.2-1: Data collected by NWDAF for NF load analytics

	Information
	Source
	Description

	NF load
	NRF
	The load of specific NF instance(s) in their NF profile as defined per TS 29.510 [18].

	NF status
	NRF
	The status of a specific NF instance(s) (registered, suspended, undiscoverable) as defined per TS 29.510 [18].

	NF resource usage
	OAM
	The usage of assigned virtual resources currently in use for specific NF instance(s) (mean usage of virtual CPU, memory, disk) as defined in TS 28.552 [8] clause 5.7.

	NF resource configuration
	OAM
	The life cycle changes of specific NF resources (e.g. NF operational or interrupted during virtual/physical resources reconfiguration) as defined in TS 28.533 [19], clause 5.2.


NOTE 1:
The OAM information can be used as a complement to NRF information for some or all of the following aspects: resources utilization, NRF information correlation, and alternative source of information if NRF information on load is not available.

NOTE 2:
NWDAF can request NRF for data related to NF instances, as described in TS 29.510 [18].

NOTE 3:
NWDAF can correlate the NF resources configuration with NF resource usage for generating the analytics output.

If target NF type is UPF, the NWDAF may collect the information as listed in Table 6.5.2-2, in addition to information listed in Table 6.5.2-1.

Table 6.5.2-2: Data collected by NWDAF for UPF load analytics

	Information
	Source
	Description

	Traffic usage report
	UPF
	Report of user plane traffic in the UPF for the accumulated usage of network resources (see TS 29.244 [17])


NOTE 4:
How NWDAF collects information in table 6.5.2-2 is not defined in this Release of the specification.

For the purpose of NF load analytics, the NWDAF may collect the information as listed in Table 6.5.2-3 (from OAM via MDT) and Table 6.5.2-5 via the AF (for trusted AF) or NEF (for untrusted AF) in addition to other information described above.
Table 6.5.2-3: MDT input data for UE
	Information
	Source
	Description

	UE Speed
	OAM

(see NOTE 1)
	UE Speed (see TS 37.320 [20]).

	UE Orientation
	OAM

(see NOTE 1)
	UE Orientation (see TS 37.320 [20]).

	NOTE 1:
UE input data collection for a specific UE from OAM (via MDT), is as captured in clause 6.2.3.1.


Table 6.5.2-4: Per UE attribute to be collected and processed by the AF
	Information
	Source
	Description

	Per UE attribute
	UE Application

(see NOTE 1)
	UE application data to be collected from UE.

	> Destination
	
	Expected final location of UE based on the route planned.

	> Route
	
	Planned path of movement by a UE application (e.g. a navigation app). The format is based on the SLA.

	> Average Speed
	
	Expected speed over the route planned by a UE application.

	> Time of arrival
	
	Expected Time of arrival to destination based on the route planned.

	NOTE 1:
The procedure for data collection from UE Application is as covered in clause 6.2.8.


Table 6.5.2-5: AF input data to the NWDAF for Collective Behaviour of UEs
	Information
	Source
	Description

	Collective Attribute 
	AF / NEF

(see NOTE 1)
	Characterise collective attribute per set of UEs (see Table 6.5.2-4) within the area of interest.

	  > Number of UEs
	
	Total number of UEs that fulfil a collective behaviour within the area of interest.

	  > Timestamp
	
	A time stamp of time that the collective attribute derived.

	  > Application ID(s)
	(see NOTE 2)
	Identifying the application providing this information

	NOTE 1:
For collective behaviour attribute, data processing procedure is as defined in clause 6.2.8.

NOTE 2:
The application ID(s) (either external or Internal) is optional. If the application ID(s) is not provided, the relevant application ID(s) can be identified by NWDAF based on the relevant event ID as registered in NRF as covered in clause 6.2.8.


Editor's note:
Whether the AF to provide list of UE IDs per Collective attribute in addition to the Number of UEs (see Table 6.5.2-5) is FFS.
To determine NF load (per area of interest), NWDAF may collect and take into account UE trajectory input data from the AF, defined in clause 6.7.2.2, Table 6.7.2.2-2 for UE mobility analytics in addition to MDT input data and /or collective behaviour input data, defined in clause 6.5.2, Table 6.5.2-3 and Table 6.5.2-5, respectively.

*** Next change ***
6.5.3
Output analytics

The NWDAF services as defined in the clause 7.2 and 7.3 are used to expose the analytics. NF load statistics information are defined in Table 6.5.3-1. NF load predictions information are defined in Table 6.5.3-2.

Table 6.5.3-1: NF load statistics
	Information
	Description

	List of resource status (1..max)
	List of observed load information for each NF instance along with the corresponding NF id / NF Set ID (as applicable).

	> NF type
	Type of the NF instance.

	> NF instance ID
	Identification of the NF instance.

	> NF status (NOTE 1)
	The availability status of the NF on the Analytics target period, expressed as a percentage of time per status value (registered, suspended, undiscoverable).

	> NF resource usage (NOTE 1)
	The average usage of assigned resources (CPU, memory, disk).

	> NF load (NOTE 1)
	The average load of the NF instance over the Analytics target period.

	> NF peak load (optional) (NOTE 1)
	The maximum load of the NF instance over the Analytics target period.

	> NF load (per area of interest) (NOTE 2)
	The average load of the NF instances over the area of interest.

	NOTE 1:
Analytics subset that can be used in "list of analytics subsets that are requested" and "Accuracy level per analytics subset".

NOTE 2:
Applicable only to AMF load based on Input data in clause 6.5.2, Table 6.5.2-3 and Table 6.5.2-5.


Table 6.5.3-2: NF load predictions
	Information
	Description

	List of resource status (1..max)
	List of predicted load information for each NF instance along with the corresponding NF id / NF Set ID (as applicable)

	> NF type
	Type of the NF instance

	> NF instance ID
	Identification of the NF instance

	> NF status (NOTE 1)
	The availability status of the NF on the Analytics target period, expressed as a percentage of time per status value (registered, suspended, undiscoverable)

	> NF resource usage (NOTE 1)
	The average usage of assigned resources (CPU, memory, disk) 

	> NF load (NOTE 1)
	The average load of the NF instance over the Analytics target period 

	> NF peak load (optional) (NOTE 1)
	The maximum load of the NF instance over the Analytics target period

	> Confidence
	Confidence of this prediction

	> NF load (per area of interest) (NOTE 2)
	The predicted average load of the NF instances over the area of interest.

	NOTE 1:
Analytics subset that can be used in "list of analytics subsets that are requested" and "Accuracy level per analytics subset".

NOTE 2:
Applicable only to AMF load based on Input data in clause 6.5.2, Table 6.5.2-3 and Table 6.5.2-5.


NOTE:
The variations on per-instance NF load and resource usage could be influenced by the number of running NF instances in addition to the load itself.

The predictions are provided with a Validity Period, as defined in clause 6.1.3.

The number of resource status is limited by the maximum number of objects provided as part of Analytics Reporting Information.

*** End of the changes ***
