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Abstract of the contribution: Defines procedures for N1 policy provisioning over N1.
1.
Discussion
In S2_171719 Generic NAS transport was presented that can be used for various network functions such as SMF, SMSF etc.   In SA2#119 the following was agreed:

“The SSCMSP and NSSP shall be provided from the PCF to the UE via the N1 interface.”
In this document we present procedures between the UE, AMF and PCF for PCF message transport over NAS transport including the case of UE roaming.
2.
Proposal
It is proposed to adopt the procedures for sending PCF messages over NAS transport as described below in TS 23.502.

3. 
Changes to TS 23.502

4.13.X
UE policy provisioning over N1
4.13.X.1
UE initiated UE policy provisioning, non-roaming scenario
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Figure 4.13.X.1-1 UE initiated policy provisioning over NAS
1. When the UE needs to be provisioned UE policies via N1, the UE sends a UE policies request to the AMF using a NAS message. If it is a standalone request, the request can be sent over a NAS transport message. It can also be sent as part of a Registration request, service request message. The UE Policies request can be comprised of a request with no further information, or it may contain specific policies or policy types that the UE is requesting. The UE may have been previously configured (via USIM/via NAS signaling or other means)  which policies can be requested via NAS. 

2. When the AMF receives the request, it determines if the UE is allowed to request UE policies, and then forwards the UE policies request to the PCF corresponding to the UE.

3. When the PCF receives the request, it determines which policies to provide to the UE, based in part on the content of the UE request, local configuration, the location of the UE, and available information in the PCF. It then sends the UE policies information in an N15 message to the AMF.

4. The AMF includes the UE policies information received from the PCF in a NAS message and sends it to the UE. The NAS message may be a NAS transport message, or reply NAS message if the UE policy information is being provided during another NAS procedure, e.g. registration procedure, service request procedure, etc. 

5. The UE may confirm reception of the UE policies and send a UE policies ACK over NAS message. 

6. The AMF forwards the UE policies ACK to the PCF via N15 message.
4.13.X.1
Network initiated UE policy provisioning, non-roaming scenario
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Figure 4.13.X.1-1 Network initiated policy provisioning over NAS
The following procedure applies to the case when the UE is in CM_CONNECTED mode.
1. When the PCF needs to send policy information to the UE, for e.g., when some policies have been updated, it then sends the UE policies information in an N15 message to the AMF.

2. The AMF includes the UE policies information received from the PCF in a NAS message and sends it to the UE. The NAS message may be a NAS transport message, or reply NAS message if the UE policy information is being provided during another NAS procedure, e.g. registration procedure, service request procedure, etc. 

3. The UE may confirm reception of the UE policies and send a UE policies ACK over NAS message. 

4. The AMF forwards the UE policies ACK to the PCF via N15 message.

Editor’s Note:  Procedures for delivery of policies information to the UE in idle mode are FFS.
4.13.X.1
UE initiated UE policy provisioning, roaming scenario

In the roaming scenario, some parts of the UE policy may need to be obtained from the hPCF.  
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1. When the UE needs to be provisioned UE policies via N1, the UE sends a UE policies request to the AMF over a NAS message. If it is a standalone request, the request can be sent over a NAS transport message. It can also be sent as part of a Registration request, service request message. The UE Policies request can be comprised of a request with no further information, or it may contain specific policies or policy types that the UE is requesting. 

2. When the AMF receives the request, it determines if the UE is allowed to request UE policies, and then forwards the UE policies request to the vPCF corresponding to the UE.

3. When the vPCF receives the request, it may decide that home UE policies are needed. This decision may be based in part on the UE request, service level agreement, and/or local configuration.  It then forwards the request to the hPCF.   If the vPCF can directly respond to the request to policy request, then it follows the procedure that are given in 4.1.3X.1 and the following steps do not apply.
4. The hPCF determines which policies to provide to the UE, based in part on the content of the UE request, local configuration, the location of the UE, and available information in the PCF. It then sends the UE policies information in an N7r message to the vPCF.

5. The vPCF sends a UE policies information message over N15 to the AMF. The content of the UE policies information message may be:

a. The UE policies information sent by the hPCF. 

b. The UE policies information sent by the hPCF (with no modification) and UE policies information added by the vPCF. 

c. The UE policies information sent by the hPCF modified by overruling some of them with UE policies information from the vPCF. 

6. The AMF includes the UE policies information received from the PCF in a NAS message and sends it to the UE. The NAS message may be a NAS transport message, or reply NAS message if the UE policy information is being provided during another NAS procedure, e.g. registration procedure, service request procedure, etc. 

7. The UE may confirm reception of the UE policies and send a UE policies ACK over NAS message. 

8. The AMF forwards the UE policies ACK to the vPCF via N15 message.
9. The vPCF forwards the UE policies ACK to hPCF via N7r message.

4.13.X.4
Network initiated UE policy provisioning, roaming scenario
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1. When the hPCF needs to send policy information (e.g. updates) it sends the information in an N7r message to the vPCF.

2. The vPCF sends a UE policies information message over N15 to the AMF. The content of the UE policies information message may be:

a. The UE policies information sent by the hPCF. 

b. The UE policies information sent by the hPCF (with no modification) and UE policies information added by the vPCF. 

c. The UE policies information sent by the hPCF modified by overruling some of them with UE policies information from the vPCF. 

3. The AMF includes the UE policies information received from the PCF in a NAS message and sends it to the UE. The NAS message may be a NAS transport message, or reply NAS message if the UE policy information is being provided during another NAS procedure, e.g. registration procedure, service request procedure, etc. 

4. The UE may confirm reception of the UE policies and send a UE policies ACK over NAS message. 

5. The AMF forwards the UE policies ACK to the vPCF via N15 message.
6. The vPCF forwards the UE policies ACK to hPCF via N7r message.
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