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Abstract of the contribution: this contribution discusses the issue for providing the UE Information by external party via NEF.
1. Introduction
After SA2 #122bis meeting, the Editor's note in Core Network assisted RAN parameters tuning still left for resolution: 

Editor's note: How to provide the communication pattern by external party via the NEF is FFS.

The above EN was deleted in the e-meeting due to the rationale that “since normative text related to this EN is expected to be included in TS 23.502. There is already a placeholder in TS 23.502 for this.”, and the placeholder in TS 23.502 is: “Service operations information flow is specified in clause 4.x.”
Therefore, the provision of CP by external party via NEF still needs to be considered. 
2. Analysis
2.1 Problem

In general, the problem can be categorized into three aspects:
Problem 1: Whether the Communication Pattern is an MM-related information or an SM-related information, or both of them.
In TS 23.501, clause 5.20, it says that “For the session management of the UE, communication pattern can be provisioned such as periodic communication time, communication duration time, and scheduled communication time.” 
Meanwhile, in clause 5.4.6, it says that “The communication pattern parameters and the Mobility Pattern information are used by the AMF as input to derive the CN-assisted RAN parameter values. The communication pattern parameters can be provisioned by external party via the NEF, as described in clause 5.20.” 
Analysis: Although the description in 5.20 mentioned for the SM-related usage, it is argued that the Communication Pattern is an MM info since it will be only used for the AMF to determine the MICO mode, or the parameters to RAN. Moreover, the mobility pattern provision is not addressed in the current version, therefore we would like to delete the following sentence:

For the mobility management of the UE, Mobility Pattern can be provisioned. For the session management of the UE, communication pattern can be provisioned such as periodic communication time, communication duration time, and scheduled communication time.
Proposal 1: the CP is an MM-related information and the description of CP touches SM treatment will be deleted. Furthermore, the above-mentioned description will be deleted. 
Problem 2: At which NF the Communication Pattern will be stored.
For re-using the existing NF services, we consider to use UDR to store the CP parameters (i.e., via Nudr_UnifiedDataManagement_Update service). In addition, in TS 23.682, it says that “The HSS resolves the External Identifier or MSISDN to an IMSI or resolves the External Group Identifier to an IMSI-Group Identifier and stores the CP parameter set(s) and their validity time(s) as part of UE subscription data identified by the IMSI or IMSI-Group Identifier….”, and UDM is always in HPLMN and it can directly update AMF in VPLMN for roaming case, therefore, it is suggested to use UDM FE to notify the AMF the update notification of CP. 

Proposal 2: there is a preference that the UDR will deal with the Communication Pattern storage issue, and the AMF will be notified via UDM FE.  
Problem 3: Whether a new service of NEF shall be defined to realize the CP-provision
Since we already have the related NEF service for monitoring, and the NEF can be used for three objectives (i.e., Monitoring capability, Provisioning capability and Policy/Charging capability), we prefer defining a new NEF service for dealing with provisioning capability (e.g., external application providing the UE-related parameters). 
Proposal 3: it is suggested that the following procedure can be used for AF providing CP to NEF.   
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Figure 1: Signalling sequence for provisioning of CP Parameters.
2.3 Solution

It is proposed to adopt the proposal mentioned in previous sub-section, and modify the TS 23.502 in three aspects:

1. Adding the External Parameter Provision procedure in clause 4.15 which is similar to Figure 1.

2. Adding a new service for NEF for enabling the provisioning capability. 

3. Adding the information provisioning description in clause 5.4.
3.     Proposal
It is proposed to modify the related parts in TS 23.502.
* * * * Begin of the 1st Changes * * * *

4.15.X
External Parameter Provision
4.15.X.1
NEF service operations information flow
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Figure 4.15.X.3-1: Nnef_ParameterProvision_update request/response operations

1.
AF provides one or more parameter(s) to be updated (identified by Transaction Reference ID) to the NEF.

The Transaction Reference ID identifies the transaction request between NEF and AF. If the provision of parameter(s) is authorized by the NEF, the NEF may modify the provisioned data based on local policy or configuration, and derives the NEF reference ID based on the Transaction Reference ID.

2.
The NEF requests to update the UE context in UDR via Nudr_UnifiedDataManagement_Update request message, the message includes the provisioned data and NEF reference ID. 

3.
UDR depending on authorization result, responds the execution with Nudr_UnifiedDataManagement_Update response message.

4.
NEF responds the request with Nnef_ParameterProvision_update response.
5.
UDR notifies UDM FE the update of UE context via Nudr_UnifiedDataManagement_notify Notify message.

6. 
UDM notifies the related Network Function (e.g., AMF, SMF) via Nudm_SubscriberDataManagement_UpdateNotification Notify message.
* * * * Begin of the 2nd Changes * * * *
5.2.6.X
Nnef_ParameterProvision service
5.2.6.X.1
Service description

This service is for allowing external party to provision of information which can be used for the UE in 5GS.
5.2.6.X.2
Service operations

5.2.6.X.2.1
Nnef_ ParameterProvision_update operation

Service operation name: Nnef_ ParameterProvision_update
Description: the consumer updates the UE related information (e.g., Communication Pattern, NIDD configuration).
NF Consumers: AS.
Inputs (required): UE ID, AS ID, Transaction Reference ID(s), UE related information. 

Inputs (optional): Provision options (e.g. validity times(s) for Communication Pattern provision).
Outputs (required): Transaction Reference ID(s), Operation execution result indication.
Outputs (optional): Transaction specific parameters, if available (e.g. Maximum Packet Size for NIDD configuration).
* * * * Begin of the 3rd Changes * * * *
5.4
External exposure of network capabilities
Editor's note:
Including procedures required to support exposure outside 5GC, via NEF.
5.4.1
General

The Network Exposure Function (NEF) supports external exposure of capabilities of network functions. External exposure can be categorized as Monitoring capability, Provisioning capability, and Policy/Charging capability. The Monitoring capability is for monitoring of specific event for UE in 5GS and making such monitoring events information available for external exposure via the NEF. The Provisioning capability is for allowing external party to provision of information which can be used for the UE in 5GS. The Policy/Charging capability is for handling QoS and charging policy for the UE based on the request from external party. 
The communication pattern provision procedure is realized by clause 4.5.1 and 4.15.X. 
Service operations information flow is specified in clause 4.x.
* * * * Begin of the 4th Changes * * * *
5.4.X
Information Provisioning
The information provisioning feature is intended for exposing the information from external party to the 5GS, and making such information available for the NFs via the NEF. It is comprised of means that allow the identification of the 5G network function responsible for adopting the provisioning information from the external party, receive the provisioning information, and use the provisioning information for the UE.
Information Provisioning via NEF enables external party to configure the UE related information at UDM, or further at AMF or SMF. Depending on the specific provisioning information, it is either the AMF or the SMF that is aware of the information change via UDM, and makes use of the related information.
* * * * End of the Changes * * * *
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