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Abstract of the contribution: This contribution argues that MICO mode analytics is already covered by more general analytics. And therefore suggests to combine clause 6.9 MICO Mode Parameters related analytics with clause 6.11 UE Communication Analytics.
1. Discussion
In last SA2 meeting the work of consolidation of UE analytics started. All analytics involving UE behaviour shall reference to chapter 6.10	 UE mobility analytics and 6.11	UE Communication Analytics. This was done in the approved tdoc S2-1903977 Expected UE behavioural parameters related network data analytics.
The exact output analytics for MICO mode is still FFS. But the current version of 23.501 suggests that if NWDAF is deployed, the AMF may also use analytics on expected UE behaviour and/or UE communication pattern generated by NWDAF (see TS 23.288 [86]) to decide MICO mode parameters. However, the current version of 23.288 has concluded (in clause 6.7) that the NWDAF consumers get the Expected UE Behaviour by requesting an Analytics ID of UE Mobility analytics and/or UE Communication analytics. It is, therefore, expected that the output of the UE Mobility analytics includes the parameters defined in clause 6.10.3; similarly, the output of UE Communication analytics should include the parameters defined in clause 6.11.3. It seems reasonable to conclude that the MICO mode analytics is effectively a subset of the UE Communication analytics. As such, there is no need to define a new Analytics ID for requesting this type of analytics. 
The following table shows the data collection for MICO Mode Parameters related analytics
Table 6.9.2-1: Network data collection for the  MICO Mode Parameters related analytics
	Information
	Source
	Description

	Location Info
	AMF
	The location information of the UE.

	DNN
	SMF or PCF
	To identify the DNN

	S-NSSAI
	SMF or AMF
	To identify the S-NSSAI for the PDU Session which contains the QoS flow

	UE ID
	AMF
	To identify UE

	Internal Group ID
	SMF
	To identify UE group if available

	Traffic usage report
	UPF or SMF
	To extract traffic characteristics such as flow length, size, and inter packet arrival time.

	Expected UE Behaviour parameters
	UDR/UDM
	To extract the Expected UE Behaviour parameters. 

	Service experience
	AF
	User or service provide feedback on service experience such as MOS.



From the above list Location Info is covered by the input described in clause 6.10
Table 6.10.2-1: UE location information collected from 5GC 
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters

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


 
From the above list traffic usage and Expected UE behavior are covered by the input described in clause 6.11

Table 6.11.2-1: Service Data from AF related to UE communication
	Information
	Description

	UE ID
	Could be GPSI or external UE ID

	Correlation information
	Identifying the application generating the traffic

	Application ID
	Identifying the application providing this information

	Communication pattern parameters
	Same as communication pattern specified in TS 23.502

	UE communication (1..max)
	Communication description per application

	   >Communication start
	The time stamp that this communication starts

	   >Communication stop 
	The time stamp that this communication stops

	   >UL data rate 
	UL data rate of this communication expected by the application

	   >DL data rate 
	DL data rate of this communication expected by the application




And the communication pattern are further described in 23.502 according to below table.

Table 4.15.6.3-1: Description of Expected UE Behaviour parameters
	Expected UE Behaviour parameter
	Description

	Expected UE Moving Trajectory
	Identifies the UE's expected geographical movement
Example: A planned path of movement

	Stationary Indication
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.
Example: 5 minutes.
[optional]

	Periodic Time
	Interval Time of periodic communication
Example: every hour.
[optional]

	Scheduled Communication Time
	Time and day of the week when the UE is available for communication.
Example: Time: 13:00-20:00, Day: Monday.
[optional]

	Battery Indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.
[optional]

	Traffic Profile
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission
[optional]

	Scheduled Communication Type
	Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]
Example: <Scheduled Communication Time>, DL only.
[optional] 



So, in summary Location Info, traffic usage and Expected UE behavior and are covered already as input data for Expected UE behavior.  
The rest of the input parameters are brought into table Table 6.7.2-2: UE behavioural information collected from 5GC NF(s).
Observe if Service experience is used for MICO mode decisions this can be retrieved by AMF via clause 6.4 Observed Service experience related network data analytics. 
In conclusion, the MICO mode analytics can utilize more general, already available analytics. Therefore, clause 6.9 MICO Mode Parameters related analytics can be combined with clause 6.11.
The Editor’s Note in the Output chapter is also moved the Output chapter in 6.11
2. Proposal
Combine clause 6.9 MICO Mode Parameters related analytics with clause 6.7.
**** First Change ****
[bookmark: _Toc6986649][bookmark: _Toc6986623][bookmark: _Toc3539440]6.9	MICO Mode Parameters related analytics
[bookmark: _Toc6986650]6.9.1	General
To enhance the CIoT UE's battery lifetime, the proper configuration of MICO mode related parameters are required. The NWDAF may provide analytics information to the AMF to assist the AMF to decide configuration parameters for MICO mode such as 1) Allow/disallow MICO mode, 2) periodic registration timer, 3) Active Time and Connected Time.
Editor's note:	The exact parameters for MICO mode configuration may be further updated based on CIoT conclusion.
The AMF may utilize the external parameters provisioned by AFs such as expected UE behaviour parameters as defined in TS 23.502 [3]. The AMF may request the NWDAF to provide analytics for any missing expected UE behaviour parameters.
[bookmark: _Toc6986651]6.9.2	Input Data
The information to be collected by the NWDAF for generation of analytics data related to MICO mode parameter optimization can be classified into two groups, 1) network data from NFs and 2) service data from AFs.
The network data to collect from NFs in the 5GC is defined in Table 6.9.2-1. The input data consist of data for identification of a specific target and data for extracting analytics estimation from the similar past situations or the similar group of targets.
The data to collect from the AF in Table 6.9.2-1 includes service experience information, which is reported by the application server.
Table 6.9.2-1: Network data collection for the  MICO Mode Parameters related analytics
	Information
	Source
	Description

	Location Info
	AMF
	The location information of the UE.

	DNN
	SMF or PCF
	To identify the DNN

	S-NSSAI
	SMF or AMF
	To identify the S-NSSAI for the PDU Session which contains the QoS flow

	UE ID
	AMF
	To identify UE

	Internal Group ID
	SMF
	To identify UE group if available

	Traffic usage report
	UPF or SMF
	To extract traffic characteristics such as flow length, size, and inter packet arrival time.

	Expected UE Behaviour parameters
	UDR/UDM
	To extract the Expected UE Behaviour parameters. 

	Service experience
	AF
	User or service provide feedback on service experience such as MOS.



NOTE:	The correlation of analysed traffic information per DNN, per Slice, per service, per group of UE is dependent on usage of the information. Timestamp can be used to correlate the collected data from different sources.
[bookmark: _Toc6986652]6.9.3	Output Analytics
The AMF may consult NWDAF to obtain the analytics information for MICO mode parameter optimization. The NWDAF may respond to the AMF request with the analytics estimation of any missing external parameter values. The examples of parameters include expected UE behaviour parameters as defined in TS 23.502 [3].
Editor's note:	The exact analytics information for MICO mode parameter optimization is FFS.
[bookmark: _Toc6986653]6.9.4	Procedures
Editor's note:	Procedures for MICO Mode Parameters related analytics need to be defined.

**** End First Change ****

**** Second Change ****
[bookmark: _Toc6986662]6.11	UE Communication Analytics
[bookmark: _Toc6986663]6.11.1	General
In order to support some optimized operations, e.g. customized mobility management or QoS improvement, in 5GS, an NWDAF may perform data analytics on UE communication pattern and user plane traffic, and provide the analytics results (i.e. UE communication statistics or prediction) to NFs in the 5GC.
An NWDAF supporting UE Communication Analytics collects per-application communication description from AFs. If consumer NF provides an Application ID, the NWDAF only considers the data from AF and SMF that corresponds to this application ID. 
[bookmark: _Toc6986664]6.11.2	Input Data
The NWDAF supporting data analytic on UE communication shall be able to collect communication information for the UE from AFs or SMFs. The detailed information collected by the NWDAF includes service data related to UE communication as defined in the Table 6.11.2-1.
Table 6.11.2-1: Service Data from AF related to UE communication
	Information
	Description

	UE ID
	Could be GPSI or external UE ID

	Internal Group ID
	To identify UE group if available

	Correlation information
	Identifying the application generating the traffic

	Application ID
	Identifying the application providing this information

	Communication pattern parameters
	Same as communication pattern specified in TS 23.502

	UE communication (1..max)
	Communication description per application

	   >Communication start
	The time stamp that this communication starts

	   >Communication stop 
	The time stamp that this communication stops

	   >UL data rate 
	UL data rate of this communication expected by the application

	   >DL data rate 
	DL data rate of this communication expected by the application



The correlation information may be used to correlate the communication information collected from an AF with the communication information collected from SMF(s). Other correlations can be made within the NWDAF using UE communication time pattern.
Editor's Note:	the exact nature of correlation information (e.g. IP address 5-tuple) is FFS. 
[bookmark: _Toc6986665]6.11.3	Output Analytics
The NWDAF supporting UE Communication Analytics provides the analytics results to consumer NFs. The analytics results provided by the NWDAF includes the UE communication statistics or predictions as defined in the Table 6.11.3-1.
Table 6.11.3-1: UE Communication Analytics
	Information
	Description

	UE ID
	Internal UE ID, i.e., SUPI

	UE communications (1..max)
	

	  > Periodic communication indicator
	Identifies whether the UE communicates periodically or not.

	  > Periodic time
	Interval Time of periodic communication (may be used together with 1).
Example: every hour

	  > Scheduled communication time
	Time zone and Day of the week when the UE may be available for communication.
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).
Example: 5 minutes

	  > Traffic characterization
	Estimated UL/DL traffic volume

	  > Traffic volume 
	Volume UL/DL 

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



**** End Second Change ****
