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Abstract of the contribution: This contribution analyses the data NWDAF can provide in relation to a UE, and provides a way forward for consolidating such data.
1. Discussion

Current version of 23.288 discusses the data that NWDAF can provide to NWDAF consumers. This contribution focuses on the UE-related data that NWDAF can provide as a result of running analytics.

Considering 23.288 v0.2.0, the NWDAF-supplied data related to UE is specified in the following clauses:

- Clause 6.7 discusses the Expected UE behaviour. The output of these analytics (clause 6.7.3) includes the stationary indication, moving trajectory, periodic communication indicator, communication duration time, periodic time, scheduled communication time, maximum latency, maximum response time, and suggested number of downlink packets.

- Clause 6.8 discusses the Abnormal UE behaviour. The output of these analytics (clause 6.8.3) includes Unexpected UE Location, Unexpected long-live/large rate flows, Unexpected wakeup, Suspicion of DDoS attack, Wrong destination address, Ping-ponging stationary UE.

- Clause 6.9 discusses the optimization of MICO mode parameters. The exact output of these analytics is not yet part of the specification.
- Clause 6.10 discusses the UE mobility analytics. The output of these analytics (clause 6.10.3) includes UE mobility statistics or UE mobility predictions, including UE location, time slot, average duration, frequency.
- Clause 6.11 discusses the UE communication analytics. The output of these analytics (clause 6.11.3) includes statistics or predictions for the UE communication patterns, including Periodic communication indicator, periodic time, scheduled communication time, communication duration time, traffic profile, and confidence (of the prediction).

- Clause 6.12 discusses the user data congestion analytics. The exact output of these analytics is not yet agreed. 

From this, it can be observed that some data is duplicated. For example, the communication duration time, periodic time, scheduled communication time, etc, are part of both the Expected UE behaviour (clause 6.7) and the UE communication analytics (clause 6.11). In another case, the MICO mode parameters, although not yet fully specified, is expected to contain periodic registration timer and other similar parameters that are related to the UE communication, and may be a subset of those parameters specified in clause 6.11.
The proposal is to simplify the UE-related analytics data by considering just UE communication analytics and UE mobility analytics. The rest of the existing data is a subset of these two data sets and are integrated into the existing clauses 6.10 and 6.11.

2. Proposal
The following changes are proposed to be included into TS 23.288.
* * * First change * * * *
6.7.3
Output Analytics

The NWDAF services as defined in the clause 7.2 and 7.3 are used to expose the expected UE behaviour parameters as defined in Table 6.7.3-1 together with a UE group ID or a specific UE ID from the NWDAF to the consumer NF (e.g. UDM), indicating
A new Analytic ID named "Expected UE behaviour parameters" is defined with one or multiple combinations of the following analytic filters:
-
UE group ID or UE ID.
The output data of these analytics is a combination of the data included in Table 6.10.3-1 and Table 6.11.3-1.

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	


	
	
	


	
	
	


	
	
	

	
	
	

	
	
	


* * * Next change * * * *

6.10.3
Output Analytics
The NWDAF supporting data analytics on UE mobility shall be able to provide UE mobility analytics to consumer NFs or AFs. The analytic results provided by the NWDAF could be UE mobility statistics, UE mobility predictions:
-
UE mobility statistics is defined in the Table 6.10.3-1.

Table 6.10.3-1: UE mobility statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a group of UEs or a specific UE, e.g. internal group ID, SUPI List or SUPI.

	UE location (1..max)
	

	 >Stationary indication
	Identifies whether the UE is stationary or mobile, e.g. only on demand. (TS 23.682 [5], clause 5.10.1).

	  >UE Moving Trajectory
	Identifies the UE's expected geographical movement (TS 23.502 [3], clause 4.15.6).

Example: A planned path of movement

	  >UE location
	TA or cells which the UE stays

	  >Time slot
	Time slot that the UE moves to this location

	  >Average Duration
	Average time period that the UE stays in this location

	  >Frequency
	Number of times that the UE moves to this location


-
UE mobility predictions is defined in the Table 6.10.3-2.

Table 6.10.3-2: UE mobility predictions
	Information
	Description

	UE ID
	Internal UE ID

	Predicted UE location (1..max)
	

	 >Stationary indication
	Identifies whether the UE is stationary or mobile, e.g. only on demand. (TS 23.682 [5], clause 5.10.1).

	  >UE Moving Trajectory
	Identifies the UE's expected geographical movement (TS 23.502 [3], clause 4.15.6).

Example: A planned path of movement

	  >UE location
	TA or cells where the UE may move into

	  >Time slot
	Time slot within which the UE may move to this location

	  >Duration
	Time period that the UE may stay in this location

	  >Confidence
	Confidence of this prediction


* * * Next change * * * *

6.11.3
Output Analytics
The NWDAF supporting data analytic on UE communication shall be able to provide the analytics to consumer NFs. The analytic results provided by the NWDAF could be the UE communication pattern statistics or predictions as defined in the Table 6.11.3-1;
Table 6.11.3-1: UE communication pattern statistics or predictions
	Information
	Description

	UE ID
	Internal UE ID

	UE communications (1..max)
	

	  > Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. (TS 23.682 [5], clause 5.10.1).

	  > Periodic time
	Interval Time of periodic communication (may be used together with 1) (TS 23.682 [5], clause 5.10.1).

Example: every hour

	  > Scheduled communication time
	Time zone and Day of the week when the UE may be available for communication (TS 23.682 [5], clause 5.10.1).

Example: Time: 13:00-20:00, Day: Monday

	  > Communication duration time
	Duration interval time of periodic communication or the scheduled communication (may be used together with 1) (TS 23.682 [5], clause 5.10.1).

Example: 5 minutes

	
	

	  > Confidence
	Confidence of the prediction if this is a communication pattern prediction

	  > Maximum Latency
	Indicating maximum delay acceptable for downlink data transfers (TS 23.682 [5], clause 4.5.21).

	  > Maximum Response Time
	Indicating the time for which the UE stays reachable to allow the AF to reliably deliver the required downlink data (TS 23.682 [5], clause 4.5.21).

	  > Suggested Number of Downlink Packets
	Indicating the number of packets that the UPF shall buffer in case the UE is not reachable (TS 23.682 [5], clause 4.5.21).


* * * End of changes * * * *
