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Abstract: This contribution proposes to enhance the Data Dispersion Analytics for an application and add OAM as consumer of the Data Dispersion Analytics.
1. Discussion
There are two solutions i.e. Solution #30 and Solution #66 for the Key Issue #9: Dispersion analytic output provided by NWDAF：
-
Solution #30 defines different dispersion analytics type such as Data Dispersion Analytics, Transactions Dispersion Analytics, etc. and indicates NSSF, PCF, SMF and AMF could be consumer NF of these Analytics. 
-
Solution #66 also indicates AF could be the consumer NF of these Analytics and the AF may provision the Dispersion data as part of the Expected UE behaviour in UDM.
This solution proposes to enhance the Data Dispersion Analytics for an application and clarify the Consumer NF’s behaviours of the Data Dispersion Analytics for an Application. 
2. Text Proposal

It is proposed the following changes to TR 23.700-91.
* * * * First change * * * *

6.30.1.3
Input Data

The NWDAF supporting dispersion analytics shall be able to collect UE dispersion information from NF(s) and AFs. The detailed information collected by the NWDAF could be network data from 5GC including NFs and AFs:
Editor´s note: For the tables below should be split per source and how NWDAF correlates the input from different sources should be explained.
-
Network data related to UE dispersion from 5GC as defined in the Tables 6.30.1.3-1 and 6.30.1.3-2;

Table 6.30.1.3-1: UE dispersion information bound by location collected from NF(s)

	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	Type Allocation Code
	AMF
	Terminal model and vendor information of the UE.

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	Area of Interest (TA or cells that the UE enters)

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	   >Application ID (1..max)
	AF/UPF
	To identify the application for the UE

	   >>Data Volume
	AF/UPF
	Amount of data volume exchanged per application, if application ID is provided in the Analytics request.

	   >Transactions count
	SMF, AMF
	Amount of transactions exchanged at the location.

	   >>Application duration
	AF/UPF
	(Duration for the application (e.g. Voice talk time)

	   >Failed transaction count
	SMF, AMF
	Amount of failed transactions at the location

	
	
	

	   >Dropped sessions
	SMF
	Amount of dropped (e.g. timed out) PDU sessions


Editor's note:
How SMF and AMF parameters are provided to NWDAF is FFS.

-
Slice data related to UE dispersion from NF(s) as defined in the Table 6.30.1.3-2;

Table 6.30.1.3-2: UE dispersion information bound by slice collected from 5GC
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	Type Allocation Code
	AMF
	Terminal model and vendor information of the UE

	Slice (1..max)
	AMF
	UE assigned slice

	   >S-NSSAI
	
	Slice (up to 8 per UE at any given instance)

	   >Timestamp 
	
	A time stamp when slice was assigned

	   >Application ID (1..max)
	AF/UPF
	To identify the application for the UE at the slice

	   >>Data Volume
	AF/UPF
	Amount of data volume exchanged at the slice and application if application ID is provided in the analytic request. 

	   >>Application Duration
	AF/UPF
	Duration for the application (e.g. Voice talk time) at the slice

	   >Transactions count
	SMF, AMF
	Amount of transactions exchanged at the slice.

	   >Failed transaction count
	SMF, AMF
	Amount of failed transactions at the slice

	
	
	

	   >Dropped sessions
	SMF
	Amount of dropped (e.g. timed out) sessions at the slice


Data collection may be provided on samples (e.g. fixed/camper UEs, spatial subsets of UEs or UE group, temporal subsets of UE location information). For signalling load reduction, collection may focus on fixed and campers.

Editor's note:
How SMF and AMF parameters are provided to NWDAF is FFS.
* * * * Next change * * * *

6.30.1.4.1
Data Dispersion Analysis

The data dispersion analytics results provided by the NWDAF could be UE dispersion statistics as defined in Table 6.30.1.4.1-1 and or UE dispersion predictions as defined in Table 6.30.1.4.1-2:

Table 6.30.1.4.1-1: Data dispersion statistics bound by location

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE location (1..max)
	Observed location statistics

	      >> UE location
	TA or cells where the UE dispersed its data

	      >> Application ID (1..max)
	To identify the application for the UE

	      >>> Data dispersed
	Data volume dispersed at this location and application, if application ID is provided.

	      >> Data classification
	Data mobility classification for this location: fixed, camper, traveller

	      >> Data ranking 
	Percentile ranking of data usage at this location (i.e. % data dispersed at this location)

	      >> Ratio
	Percentage of UEs in the group (in case of UE group)


Table 6.30.1.4.1-2: Data dispersion prediction bound by location

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > UE location (1..max)
	Predicted location during the analytics target period

	      >> UE location
	TA or cells where the UE is predicted to disperse its data

	      >> Application ID (1..max)
	To identify the application for the UE

	      >>> Data dispersion
	Data volume dispersion prediction at this location and application, if application ID is provided.

	      >> Confidence
	Confidence of this prediction (i.e. data to be dispersed at this location)

	      >> Data classification
	Data mobility classification for this location: fixed, camper, traveller

	      >> Confidence
	Confidence of this prediction (i.e. mobility classification at this location)

	      >> Data ranking 
	Percentile ranking of data usage at this location (i.e. % data dispersed at this location)

	      >> Confidence
	Confidence of this prediction (i.e. percentile ranking at this location)

	      >> Ratio
	Percentage of UEs in the group (in case of UE group)


The data dispersion analytics results provided by the NWDAF could be for a UE or group of UEs dispersion statistics at a given slice as defined in Table 6.30.1.4.1-3 and dispersion predictions as defined in Table 6.30.1.4.1-4:

Table 6.30.1.4.1-3: Data dispersion statistics bound by slice

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > Slice (1..max)
	Observed slice statistics

	      >> S-NSSAI
	Slice where the UE or group of UEs dispersed data

	      >> Application ID (1..max)
	To identify the application for the UE at the slice

	      >>> Data dispersed
	Data volume dispersed at this slice and application, if application ID is provided. 

	      >> Data classification
	Data mobility classification for slice: fixed, camper, traveller

	      >> Data ranking 
	Percentile ranking of data usage at this slice (i.e. % data dispersed at this slice)

	      >> Ratio
	Percentage of UEs in the group (in case of UE group)


Table 6.30.1.4.1-4: Data dispersion prediction bound by slice

	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in TS 23.501 [2] clause 5.9.7, SUPI (see NOTE).

	Time slot entry (1..max)
	List of time slots during the Analytics target period

	  > Time slot start
	Time slot start within the Analytics target period

	  > Duration
	Duration of the time slot

	  > Slice (1..max)
	Predicted slice during the Analytics target period

	      >> S-NSSAI
	Slice where the UE is predicted to disperse its data

	      >> Application ID (1..max)
	To identify the application for the UE at the slice

	      >>> Data dispersion
	Data volume dispersion prediction at this slice and application, if application ID is provided

	      >> Confidence
	Confidence of this prediction (i.e. data to be dispersed at this slice)

	      >> Data classification
	Data mobility classification for this slice: fixed, camper, traveller

	      >> Confidence
	Confidence of this prediction (i.e. mobility classification at this slice)

	      >> Data ranking 
	Percentile ranking of data usage at this slice (i.e. % data dispersed at this slice)

	      >> Confidence
	Confidence of this prediction (i.e. percentile ranking at this slice)

	      >> Ratio
	Percentage of UEs in the group (in case of UE group)


NOTE 1:
When target of analytics reporting is an individual UE, the NWDAF will provide the dispersion analytics result (i.e. list of (predicted) time slots) to the NF service consumer(s) for the UE.
NOTE 2:
The Application ID in the Data Dispersion Analytics is optional. When the Application ID is missing, the Data Dispersion Analytics is applied across all the applications in an AoI or a slice. 
* * * * Next change * * * *

6.30.6
User Data Congestion Mitigation

In this procedure upon notification of user plan data congestion in an area of interest, either by OEM or other NFs (see TS 23.288 [5] clause 6.8), the PCF requests the NWDAF to report the data dispersion analytics of heavy user located at the congested area of interest. This information is derived from the amount of data volume dispersed at that location by the heavy users either as statistical information and/or predication. With this data volume dispersion analytics, the PCF can decide which heavy users (fixed and campers) should have a policy update that may help on leading to a reduction of their data consumption and the data volume demand at the location. A policy update may involve change in QoS flows for which there is no guaranteed bitrate (non-GBR bearers), change of UE-AMBR, update to RFSP and/or service area restriction.
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Figure 6.30.4-1: Procedure for User Data Congestion Mitigation

1-5.
User data congestion at an area of interest is reported to all PCFs per steps 1 through 5 in TS 23.288 [5] procedure 6.8.4. [Note 2]

6.
The PCFs are requesting data volume dispersion analysis from the NWDAF

7.
Per statistical information and/or prediction, the NWDAF derives and rank the fixed and camping data volume users at the requested area of interest.

8.
The NWDAF reports the estimated top data volume users and their data usage ranking at the area of interest to the PCFs.

9.
Based on the NWDAF provided data of the top data volume users, the PCFs decide to apply a policy change to certain reported UEs under their control.

10.
The PCFs perform AM or SM policy modification to the UEs under their control as described in TS 23.502 [3] clause 4.16.5.2. A policy modification may involve change in QoS flows for which there is no guaranteed bitrate (non-GBR bearers), change of UE-AMBR, update to RFSP and/or service area restriction. For example, in order to mitigate the user plane data congestion, the PCF may use the data dispersion for an application to update the policy of the QoS flows for the application (e.g. reduce the GFBR or MFBR).
* * * * Next change * * * *

6.66
Solution #66: Including Dispersion data in the Expected UE Behaviour

6.66.1
Description

6.66.1.1
Overview

This is a solution for Key Issue #9, Dispersion analytic output provided by NWDAF.

Solution #30 introduces a new Analytics ID for computing the Dispersion analytics and providing statistics or predictions of dispersion data for a UE or group of UEs. According to solution #30 "Dispersion analytics characterizes the interaction of a user, or a group of users, with the network and identifies at what locations (i.e. area of interest, TAs, cell) users dispersed most (if not all) their data volume, sessions transactions (i.e. MM and SM messages), transaction failures, dropped sessions and voice call minutes. Same concept applies to dispersion at a given network slice; at which slice users dispersed most (if not all) their data, session transactions, transaction failures, dropped sessions and voice call minutes".

In many cases NWDAF will require some time to calculate the Dispersion analytics for a UE or group of UEs, since the dispersion data is based on observations of the user's behaviour during a period of time. Therefore, the Dispersion analytics may not be immediately available to the consumer NF. By the time at which the NWDAF is confident on the computed Dispersion analytics, it may be late for the consumer NF taking a preventing action.

An AF may be a consumer of Dispersion analytics from NWDAF. When the AF have obtained the Dispersion analytics from NWDAF, it may have enough behavioural information for determining the typical dispersion data for this UE. The AF may provision the Dispersion data as part of the Expected UE behaviour in UDM by following the procedures specified in TS 23.502 [3] clause 4.15.6.2. The Dispersion data included in the Expected UE behaviour may be offered to the AMF as part of the Access and Mobility Subscription Data or the SMF as part of the Session Management Subscription data.

By doing this, when AMF or SMF retrieve the subscription data for a UE from UDM, they receive the Dispersion data as part of the AMF/SMF-Associated Expected Behaviour parameters, respectively. This enables AMF and SMF taking decisions based on the typical Dispersion data of the UE as soon as they are becoming serving the UE.
Editor's note:
How the AMF use the retrieved dispersion data for AM and SM procedure;

Editor's note:
What type(s) of dispersion data can be stored as subscription data;

Editor's note:
How to ensure the retrieved dispersion data is up-to-date as subscription data, e.g. when the AF requests dispersion data from the NWDAF and thus stores it as subscription data.
6.66.2
Impacts on Existing Nodes and Functionality

-
AF: Including the output of Dispersion analytics in the Nnef_ParameterProvision service

-
NEF: Receiving output of Dispersion analytics in the Nnef_ParameterProvision service and adding them to the Nudm_ParameterProvision service.

-
UDM: Receiving output of Dispersion analytics in the Nnef_ParameterProvision service. Adding it to the AMF-Associated Expected Behaviour parameters (which is included in the Access and Mobility Subscription Data) and to the SMF-Associated Expected Behaviour parameters (which is included in the Session Management Subscription Data). Storing such data in UDR.

-
AMF: Receiving the output of Dispersion analytics in the AMF-Associated Expected Behaviour parameters of the Nudm_SubscriberDataManagement service.

-
SMF: Receiving the output of Dispersion analytics in the SMF-Associated Expected Behaviour parameters of the Nudm_SubscriberDataManagement service.
* * * * End of changes * * * *
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