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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 add OAM as consumer of the Data Dispersion Analytics. 
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Table 1: NWDAF assisted user plane resource configuration update
For example, as shown in Figure 1, the OAM subscribes to receive Data Dispersion Analytics based on data rate quota and/or amount of data volume dispersed per a given period either as statistical information and/or predication. Based on the Data Dispersion Analytics, OAM finds that massive UEs in Area 1 use UPF 1 deployed in Area 2, then the OAM could determine to update the user plane resource configuration (e.g. e.g. create a new UPF 2 instance or modify the existing UPF 2) for the application.
2. Text Proposal

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

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[5]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services; Stage 2".

[6]
ITU‑T Recommendation P.1203.3: "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport - Quality integration module".

[7]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".

[8]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".

[9]
3GPP TS 38.215: "NR; Physical layer measurements".

[10]
3GPP TR 23.700‑40: "Study on enhancement of network slicing".

[11]
3GPP TS 29.510: "Network Function Repository Services; Stage 3".

[12]
3GPP TS 26.512: "5G Media Streaming (5GMS)".

[13]
3GPP TR 37.816: "Study on RAN-centric data collection and utilization for LTE and NR".

[14]
3GPP TR 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[15]
3GPP TS 32.255: "Charging management; 5G data connectivity domain charging; stage 2".

[16]
ITU‑T Recommendation P.1203.3: "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport - Quality integration module".

[17]
3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows".

[18]
3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes".

[19]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[20]
3GPP TS 28.310: " Management and orchestration; Energy efficiency of 5G".

[21]
3GPP TS 24.502: "Access to the 3GPP 5G Core Network (5GCN) via non-3GPP access networks".

[22]
3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2".
[23]
3GPP TS 28.532: "Management and orchestration; Generic management services".

[24]
3GPP TS 28.550: "Management and orchestration; Performance Assurance".
[25]
3GPP TS 29.518: "5G System; Access and Mobility Management Services; Stage 3".

[26]
3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".

[27]
3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".

[x]
3GPP TS 28.531: " Management and orchestration; Provisioning".
* * * * Next 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:

-
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
	SMF
	To identify the application service provider and application for the UE

	   >Data Volume
	SMF
	Amount of data volume exchanged at the location

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

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

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

	   >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
	SMF
	To identify the application service provider and application for the UE at the slice

	   >Service Experience
	AF
	Service Experience for the application as defined in Table 6.4.2-1, TS 23.288 [5]

	   >Data Volume
	SMF
	Amount of data volume exchanged 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

	   >Application duration
	AF
	Duration for the application (e.g. Voice talk time) 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
	To identify the application service provider and application for the UE

	      >> Service Experience
	Service experience for the application as defined in Table 6.4.3-1, TS 23.288 [5]

	      >> Data dispersed
	Data volume dispersed at this location 

	      >> 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
	To identify the application service provider and application for the UE

	      >> Service Experience
	Service experience for the application as defined in Table 6.4.3-2, TS 23.288 [5]

	      >> Data dispersion
	Data volume dispersion prediction at this location 

	      >> 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
	To identify the application service provider and application for the UE at the slice

	      >> Service Experience
	Service experience for the application as defined in Table 6.4.3-1, TS 23.288 [5]

	      >> Data dispersed
	Data volume dispersed at this slice 

	      >> 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
	To identify the application service provider and application for the UE at the slice

	      >> Service Experience
	Service experience for the application as defined in Table 6.4.3-2, TS 23.288 [5]

	      >> Data dispersion
	Data volume dispersion prediction at this slice

	      >> 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:
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.
* * * * Next change * * * *

6.30.X
User Plane Resource Configuration Update

The OAM subscribes to receive Data Dispersion Analytics based on data rate quota and/or amount of data volume dispersed for an application per a given period either as statistical information and/or predication. With Data Dispersion Analytics for the application, the OAM may determine to update the user plane resource configuration (e.g. create a new UPF instance as defined in clause 7.10, TS 28.541 [x] or modify the existing UPF as defined in clause 7.11 of TS 28.541 [x]) for the application.
NOTE:
How OAM use the Data Dispersion Analytics should be aligned with SA5 WG before starting normative work.
* * * * End of changes * * * *
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