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Abstract of the contribution: This paper proposes the text for clause 7.6 of TS 23.288, based on the conclusions in TR 23.791.
1. Introduction
Based on the conclusions in the SA2 #129bis meeting and Solution 29 of TR 23.791, the contribution proposes a text for the eNA feature on the support of battery lifetime enhancement of mIoT devices. The proposed text is imported from the Solution 29 of TR 23.791, with adaptation to the normative specification and proper editorial corrections.

2. Proposal
It is proposed to adopt the following text changes in TS 23.288.
**** Start of 1st Changes ****
[bookmark: _Toc529001023][bookmark: _Toc531932681]7.6	NWDAF-Assisted MICO Mode Parameter Optimization for mIoT Terminals
[bookmark: _Toc531932680]7.6.1	General
To enhance the mIoT terminal'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) minimal reachable time before entering MICO mode, 4) the buffering duration and size for downlink data packets.   
Depending on the decision algorithm in the AMF, the AMF may utilize the external parameters provisioned by AFs such as the behavioural pattern in TR 23.724 and the communication pattern in TS 23.682. The AMF may request the NWDAF to include recommended values for any missing or non-optimized external parameters in the analytics information.
7.6.2	Information related to NWDAF-assisted MICO mode for mIoT terminals
7.6.2.1	Input Information to NWDAF
The information to be collected by the NWDAF for generation of analytic data related to MICO mode parameter optimization can be classified into three groups, 1) network data from NFs, 2) service data from AFs, and 3) management data from the OAM. 
The network data to collect from NFs in the 5GC is defined in Table 6.29.1.2.1-1. The input data consist of data for identification of a specific target and data for extracting analytic estimation from the similar past situations or the similar group of targets. The algorithms used by the NWDAF for generating analytic data depends on vendors’ implementations.

Table 7.6.2.1-1: Network data collection for the analysis
	Information
	Source
	Description

	Location Info
	AMF or SMF
	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 or SMF
	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.

	Subscription data
	UDR/UDM
	To extract the specific UE related information. To extract UE's service contract, UE context, application data, UE specific policy data, and etc.

	External provisioned parameters
	UDR/UDM
	To extract the provisioned external parameters such as network configuration parameters, provisioned communication and behavioural patterns.

	NF resource status
	OAM/NRF
	The status of assigned resources such as CPU and memory.

	NF load
	OAM/NRF
	The load of specific NFs.

	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.
7.6.2.2	Output Information to AMF
The AMF may consult NWDAF to obtain the analytic assistant information. The NWDAF may respond to the AMF request with the analytic estimation of necessary parameter values and any missing external parameter values. The accuracy and confidence interval related to the analytic assistant information can be optionally contained together in the response. It provides that the confidence on the results of the NWDAF compared to the past observed data. The examples of parameters include behavioural pattern in TR 23.724 and communication pattern in TS 23.682. 
After receiving the analytic assistant information from the NWDAF, the AMF can use it for the calculation of MICO mode parameters such as Allow/Disallow MICO mode, Periodic Registration timer, Minimal Reachable Time before entering MICO mode, Buffering Duration and Size for DL packets.

7.6.3	Procedure to support NWDAF assisted MICO mode configuration



Figure 6.29.1.2.3-1: NWDAF assisted MICO mode configuration
0.	The NWDAF may collect and analyse data from various sources described in the clause 7.6.2.1.
1.	A UE sends a Registration Request message including MICO preference.
2.	The AMF fetches UE related data from the PCF and the UDM as specified in step 14 of Figure 4.2.2.2.2-1 Registration procedure in TS 23.502 [3].
3.	The AMF detects any missing external provisioned parameters that are necessary for decision of MICO mode configuration parameters.
4.	The AMF sends an Nnwdaf_AnalyticsInfo_request message including event IDs and event filters for the UE.
5.	The NWDAF responds to the AMF with an Nnwdaf_AnalyticsInfo_response message which contains analytic assistant information including estimated external parameter values and accuracy (and/or confidence interval) values. The accuracy and confidence interval values can optionally be provided to indicate the confidence on the analytic results offered by the NWDAF.
6.	The AMF decides the MICO mode configuration parameters for the UE.
7.-8. The AMF responds to the UE with a Registration Accept message which contains the MICO mode indication and the periodic registration timer value. And, optionally, the AMF may send minimum reachable time value in the Registration Accept message to the UE and/or in an N2 message to the RAN. The minimum reachable timer value may be transformed into the active timer or connected timer value according to the TR 23.724 [6] to make the UE wait for a certain amount of time before (re)entering the MICO mode. The detailed mechanism can be referred to in TR 23.724 [6].
9. Step 1-3 of Figure 4.2.3.3-1 Network Triggered Service Request procedure in TS 23.502 with the following modifications:
  a. The AMF may include MICO mode configuration parameters, i.e., extended buffering indication, suggested buffer size and duration, in an Namf_Communication_N1N2MessageTransfer Response message, and send it to the SMF.
  b. The SMF sends the MICO mode configuration parameters to the UPF.
10. The UPF buffers data packets for the UE using the received buffer size and duration information.

**** End of 1st Changes ****
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