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Abstract of the contribution: This contribution discussed on the different alternatives to deliver UE policies, related to the LS from CT1 on UE policies.
1.
Discussion
Background

The procedures to update UE configuration are defined in TS 23.502 clause 4.2.4. Two different procedures are defined, one procedure to update UE configuration for Access and Mobility Management decided and provided by the AMF and a second procedure to update UE configuration for Access and PDU session selection decided and provided by the PCF. 
The first procedure updates UE configuration for Access and Mobility Management, such as 5G-GUTI, registration area or service area restrictions and the UE behaviour when receiving and storing these information is defined, e.g. UE considers itself registered in the configured registration area and does no need to trigger mobility registration update as long as it stays within the registration area. and requires that the UE confirms that that these configuration parameters are stored and later used while registered, these UE configuration information is also included in the UE context stored in the AMF as described in TS 23.502 clause 5.2.2.2.2. The AMF transferred the UE context while registered.
The second procedure updates UE configuration for UE Access and PDU session selection information such as criteria to select a WLAN access network and criteria to route application traffic over a PDU session with certain characteristics e.g. an access type, DNN or S-NSSAI. The PCF provides the UE configuration for Access and PDU session selection info to the AMF and then the AMF sends it in a transparent container in a NAS transport message for UE policy delivery to the UE. The NAS message is not defined but left for stage 3 definition. Last SA2 meeting, it was discussed that the UE also confirms the reception and storage of the UE Access and PDU session selection information (that includes implicit operations). There was a common understanding that the UE should confirm that the operations are performed so that the PCF has accurate information on what the UE configuration is and can modify it if needed.
The open issue is how the UE to PCF communication is performed. Here, we analyse two alternatives either the UE Access and PDU session related information is delivered to the UE as any other Access and Mobility Management information using UE configuration update procedure so that AMF ensures the delivery of the message or Policy Management is an application on top of NAS-MM so that PCF ensures the delivery of the message.
Alternative A: UE policies are delivered to the UE using UE configuration Update procedure 
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Figure 1. Access and PDU session related information delivered in NAS-MM
In this alternative, the functionality to create/remove/update UE configuration for Access and PDU session selection is a two steps process, first the PCF provides the Access and PDU session selection information to the AMF as part of the provisioning of information for a Policy Association, including e.g. Access and PDU session selection and Access and Mobility Management information and then AMF confirms reception and checks if the UE Access and PDU session selection was received, then configures the UE. The UE confirms the reception of the message and includes the result of the operation and optionally the list of UE policies in the UE (PSIs) with UE Configuration Update Complete. The AMF forwards the list of stored UE Access and PDU Session related information to the UE to the PCF. 
The AMF tries to deliver the UE Access and PDU Session related information to the UE both in CM-IDLE and CM-CONNECTED. The PCF does not need to handle the communication with the UE so that timers are not needed but the AMF handles the timers as for other configuration parameters such as Service Area Restrictions.

In addition, the UE may report the stored UE Access and PDU Session related information to the UE to the PCF under one of the triggers defined in 23.503 at Initial Registration to the AMF. The AMF forwards the list of stored UE Access and PDU Session related information to the UE to the PCF. 

This alternative is realised with the existing information flows in TS 23.502 that uses Npcf_AMPolicyControl to create/update/delete or report UE Access and PDU session related information to the AMF and then the AMF delivers the UE Access and PDU session related information using UE configuration Update message. In this case, the content of the UE Access and PDU session related information is not understood by the AMF needs to check if the UE should be contacted. The AMF stores the UE Access and PDU session related information as part of the UE context and then handles them as other UE configuration information, so that ensures that the information is delivered when UE in CN-CONNECTED and is transferred to a new AMF at mobility.
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This alternative simplifies the management of the Access and PDU session information in the PCF, since the PCF provides all relevant information for a Policy Association to the AMF only and then the AMF handles the communication with the UE using the procedure defined for UE configuration update. In addition, the PCF uses existing procedures defined in 23.502 to provision information for a Policy Association between the PCF and the AMF.
Alternative B: Policy Management is an application on top of NAS-MM 
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Figure 1. Policy Management Application in the PCF and the UE

In this alternative, the functionality to create/remove/update and report UE configuration for Access and PDU session selection information is supported by the PM application in the both the UE and the PCF. Operations for Policy Management in the UE are transferred from the PCF to the AMF in Namf_communication service operation in a transparent container and then transferred via the AMF on a NAS message. as represented in Figure 1, showing a control plane protocol for Policy Management.
In particular, one possible handling of this protocol can be according to the service operations for Namf_communication described in TS 23.502 that includes support to:

-
Provide service operations for transporting N1 messages to the UE;

-
Allow NFs to subscribe and unsubscribe for notifications of specific N1 messages from the UE;

The PCF subscribes to AMF to be notified on N1 “PolicyManagement” and then PCF request the AMF to deliver a N1 message to the UE using Namf_communication service operations. The PCF may also be notified on whether the UE is reachable so that the PCF does not intent to communicate with the UE. 

The AMF does not understand the contents of “N1PolicyInformation” but places it in a N1 message on NAS transport then send it to the UE if UE in CM-CONNECTED, perform paging if UE CM-IDLE or notify the PCF if UE is not reachable. 
The UE acknowledges the storage of the UE configuration by sending a “N1PolicyInformationAck” on a N1 NAS message. The AMF forwards the “N1PolicyInformationAck” to the PCF in a Namf_communicationN1messageNotify.
In addition, the UE may report to the PCF the stored Access and PDU session selection information under one of the triggers defined in 23.503 while CM-CONNECTED by sending a “N1PolicyInformation (list of stored PSIs)” on a N1 NAS message. The AMF forwards the “N1PolicyInformation (“list of stored PSIs”) to the PCF using Namf_communication service.

Note that none of the Policy Information flows listed in 23.502 shows the PCF as consumer of Namf_communication service, even if the procedures to deliver the UE Access and PDU session information were agreed in SA2#123 and are included in TS 23.502.

Therefore, taking the Policy Association information flows as they are in TS 23.502, the information flows to show the protocol for policy management between the UE and the PCF could be realized by encapsulating the protocol operations in a N1 container: N1PolicyManagement.
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This alternative allows a transparent delivery of Policy Management operations to create/update/report and delete UE Access and PDU selection information between the UE and the PCF, the AMF just forwards the N1 container. The AMF tries to deliver the N1PolicyInformation to the UE both in CM-IDLE and CM-CONNECTED. The AMF forwards the N1message delivered to the UE . The PCF needs to handle the communication with the UE so that timers are needed to check that response from the UE is received (e.g.timer set at step 5 and reset at step 8 above).
Comparation of Alternative A and B
Criteria 1: Level of specification in stage 2: 

· Alternative A is defined in 23.503 and 23.502, in the communication between the PCF and the AMF. This was agreed back in SA2#123 meeting. 

· Alternative B has not been explained so far, no information flow for Policy Management shows how to implement an end to end protocol supported by Namf_communication service.

Criteria 2: Complexity

· Alternative B requires that the PCF support a specific mechanism for UE Policy delivery totally unrelated with Npcf services, so it would increase the complexity of the solution. This requires handling timers in PCF to manage the delivery of the UE policies and the knowledge of whether the UE is reachable so that the UE policy can be delivered
· Alternative A is reusing existing Policy procedures for a Policy Association with the AMF and then UE configuration update as it is used for Access and Mobility information in the AMF, so the existing timers in the AMF to control the communication with the UE and the knowledge of the UE CM state is there.
Proposal
We propose the following:

· Select Alternative A.

· Update information flow for UE configuration Update for Policy in 23.502 to show alternative A. 
· Remove the PCF as consumer of Namf_Communication and Namf_MT EnableUEReachability in 23.502.

The proposal is described in Tdoc: S2-181687.
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