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Abstract of the contribution: Clarifies how UE Policy is delivered to the UE via the AMF
1. Discussion
**** 23.503 changes ****

According to section A.3.1.8 within 23.503, the UE Policy includes:

· Access Network Discovery & Selection Policy that is used by the UE for selecting WLAN accesses

· UE Route Selection Policy (URSP) that is used by the UE to determine how to route outgoing traffic. The URSP includes the SSC Mode Selection Policy (SSCMSP), the Network Slice Selection Policy (NSSP), the DNN Selection Policy and the Non-seamless Offload Policy

It is currently specified that the UE policy is provided by the PCF to the AMF under the following cases:

· During UE registration where the AMF decides to establish a UE context with the PCF (section 4.1.6.1.2 of 23.502). 

· During UE context modification due to policy subscription related information changes (section 4.16.2.2 of 23.502)

Currently, it is not specified how the AMF provisions the UE with UE Policy information. 

During UE registration possible options on how the AMF can provide the UE policies via N1 are: 

1. In the Registration Accept message

2. In a dedicated NAS message

Option 1 whilst more signalling efficient has the disadvantage that the Registration Accept message will be heavily burdened given that UE Policy information can contain a number of policies from both HPLMN (and VPLMN when roaming).

In order to simplify the UE registration procedure it is suggested to introduce a dedicated NAS message for UE policy provisioning. The AMF may trigger such dedicated NAS message after the UE successfully registers with the network. It is suggested to re-use the UE Configuration Update NAS procedure to convey UE policy information via N1 during registration.

When the PCF updates the AMF with new UE policies (due to a subscription change) the AMF can again use the UE Configuration Update NAS procedure to convey the UE policies.

In addition, currently only network-triggered procedures are specified for UE configuration. It is beneficial to support the functionality where the UE can request from the AMF new configuration policies. The advantage of the UE triggered approach is that the UE can request only the policies/configuration it requires. Furthermore, the UE-triggered approach reduces the signalling burden over N1 as the AMF does not need to provide UE policies in every UE registration update procedure (unless there is a subscription change at the UDR). The UE triggered approach can be supported by supporting a new NAS message (UE Configuration Update Request).

Proposal 1: UE policies are provisioned to the UE via N1 using the UE Configuration Update procedure

Proposal 2: Support the functionality where the UE can request for updated UE policies by enhancing the UE Configuration Update procedure
2. Proposed changes
The following changes are proposed in TS 23.503 v0.3.0
*/ Start of 1 st change
6.1.2.2
UE policy control

Editor's note:
This clause will cover functionality that is independent from PCC related functionality.

6.1.2.2.x UE Policy Provisioning

6.1.2.2.x.1 General

This clause describes the procedure required to provide UE policies to the UE. UE Policies include URSP and Access Network Discovery and Selection policies as described in section x.y.z.

UE policies are provisioned to the UE from the AMF via N1 reference point using the UE configuration update procedure.

The UE may request for UE policies from the AMF. The PCF may also provide updated policies to the UE, via the AMF due to subscription changes.

6.1.2.2.x.2 Non-roaming procedures
6.1.2.2.x.2.1 UE initiated UE Policy request

The UE may request for UE policies from the AMF using the Configuration Request update procedure
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Figure X: UE-initiated UE Policies request – Non-roaming
1. UE sends a Configuration Update Request (UE ID, Reason Code) to the AMF. The reason code notifies the AMF for the reason the UE requested for a configuration update, e.g. UE Policy request.

2. The AMF sends an Npcf_AMPolicyControl_Get service operation to retrieve UE policies. The request includes the UE ID, Reason Code and may also may include access type and RAT, PEI, ULI, UE time zone, service network. 
3. If the PCF has no stored UE Policies the PCF sends an Nudr_UnidifedDataManagement_Query service operation to retrieve the policies from the UDR

4. PCF makes a policy decision

5. The PCF provides the UE policies in the response of the Npcf_ANPolicyControl_Get message

6. The AMF forwards the UE policies to the UE using a Configuration Update Command message as described in section 4.2.4.2 of 3GPP TS 23.502.

6.1.2.2.x.2.2 Network triggered UE policy provisioning

The AMF may provide updated UE policies to the UE under the following conditions:

-
UE registration

-  UE subscription change 
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Figure Y: Network triggered UE policy provisioning due to UE registration – Non-roaming
0. The AMF is triggered to request UE policies from the PCF, e.g. due to a UE Registration Request

1. The AMF sends an Npcf_AMPolicyControl_Get service operation to retrieve UE policies. The request includes the UE ID, Reason Code and may also may include access type and RAT, PEI, ULI, UE time zone, service network. 
2. If the PCF has no stored UE Policies the PCF sends an Nudr_UnidifedDataManagement_Query service operation to retrieve the policies from the UDR

3. The PCF makes a policy decision

4. The PCF provides the UE policies in the response of the Npcf_ANPolicyControl_Get message

5. The AMF may provide the UE policies to the UE using a Configuration Update Command message as described in section 4.2.4.2 of 3GPP TS 23.502.
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Figure Y: Network triggered UE policy provisioning due to subscription change – Non-roaming
0. The UDR detects a change in a subscription profile, e.g. new UE policies.

1. UDR provides updated UE policies using the Nudr)UnifiedDataManagement_Notify service operation

2. The PCF makes the policy decision.

3.
The PCF provides updated UE policies to the AMF using the Npcf_AMPolicyControl_UpdateNotify service operation(UE Policy).

4.
The AMF provisions the updated UE policies using the UE Configuration Update Command message as described in section 4.2.4 of 3GPP TS 23.502.
6.1.2.2.x.3 Roaming procedures
6.1.2.2.x.3.1  General

In the roaming scenario, the AMF provides UE policies either due to an explicit UE request, due to a UE registration procedure or due to subscription change. 

The request for UE Policies is always sent to the H-PCF via the V-PCF. The V-PCF may also add additional UE policies to the UE policies provided by the H-PCF.

6.1.2.2.x.3.2 UE initiated Policy Request

The UE may initiate a UE requested configuration update procedure requesting from the AMF for new/updated UE policies.
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Figure Z: UE-initiated UE Policies request – Roaming
1. UE sends a Configuration Update Request (UE ID, Reason Code) to the AMF. The reason code notifies the AMF for the reason the UE requested for a configuration update, e.g. UE Policies request.

2. The AMF requests for UE policies by invoking Npcf_AMPolicyControl_Get service message. The request includes the UE ID, Reason Code and may also may include access type and RAT, PEI, ULI, UE time zone, service network. 
3. The V-PCF identifies the UE as a roaming UE and selects a PCF in the HPLMN. The V-PCF retrieves HPLMN UE policies by sending an Npcf_AMPolicyControl_get message. The request includes the parameters provided by the UE in step 1.

4. The H-PCF responds to the V-PCF with UE policies using the Npcf_AMPolicyControl_UpdateNotify message.

5. The V-PCF retrieves the UE policies in the VPLMN and combines them with the policies received from the H-PCF.

6. The V-PCF responds to the AMF with the combined UE policies using the Npcf_AMPolicyControl_UpdateNotify message.

7. The AMF forwards the UE policies to the UE using a Configuration Update Command message as described in section 4.2.4.2 of 3GPP TS 23.502.

6.1.2.2.x.3.2 Network triggered UE policy provisioning

The network may provision UE policy to the UE either due to a trigger at the AMF or due to a subscription change at the UDR.


[image: image5.emf]UE

AMF V-PCF

7. Npcf_AMPolicyControl_Get 

response (UE Policies)

UDR

0. Trigger to 

request UE 

policies

4. Policy Decision

8. UE Configuration Update Command 

(UE Policies) 

1. Npcf_AMPolicyControl_Get(UE

ID,Reason Code) 3. 

Nudr_UnifiedDataManagement_

Query

H-PCF

2. Request UE policies

5. HPLMN UE policies

6. Add VPLMN UE 

policies


Figure Y: Network triggered UE policy provisioning due to UE registration – Roaming

0. The AMF is triggered to request UE policies from the PCF, e.g. due to a UE Registration Request

1. The AMF sends an Npcf_AMPolicyControl_Get service operation to the V-PCF to retrieve UE policies. The request includes the UE ID, Reason Code and may also may include access type and RAT, PEI, ULI, UE time zone, service network. 
2. The V-PCF identifies a roaming user and requests for UE policies from the H-PCF

3. If the H-PCF has no stored UE Policies the PCF sends an Nudr_UnidifedDataManagement_Query service operation to retrieve the policies from the UDR

4. The H-PCF makes a policy decision

5. The H-PCF sends the UE policies to the V-PCF

6. The V-PCF retrieves the UE policies in the VPLMN and combines them with the policies received from the H-PCF.

7. The V-PCF provides the combined UE policies in the response of the Npcf_ANPolicyControl_Get message

8. The AMF forwards the UE policies to the UE using a Configuration Update Command message as described in section 4.2.4.2 of 3GPP TS 23.502.
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Figure Y: Network triggered UE policy provisioning due to subscription change – Roaming
0. The UDR detects a change in a subscription profile, e.g. new UE policies.

1. UDR provides updated UE policies using the Nudr_UnifiedDataManagement_Notify service operation

2. The H-PCF makes the policy decision.
3. The H-PCF is aware that the UE is roaming and provides updated UE policies to the V-PCF

4.  The V-PCF retrieves the UE policies in the VPLMN and combines them with the policies received from the H-PCF.

5.  The V-PCF provides updated UE policies to the AMF using the Npcf_AMPolicyControl_UpdateNotify service operation(UE Policy).

6.
The AMF provisions the updated UE policies using the UE Configuration Update Command message as described in section 4.2.4 of 3GPP TS 23.502.
*/ End of changes
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