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[bookmark: _GoBack]Abstract of the contribution: It is proposed to provisioning/sharing method of UE Radio Capabilities using UDR.
· Discussion
This proposal addresses key issue #2 “Where are the UE radio capabilities stored”.
As proposed in S2-18xAJB, we anticipate in case of identifiers aren’t always distributed to all networks before UEs start to use them. This means that networks would still need the capability to handle identifiers that they don’t recognise. Here’s how this might work:
1. UE sends its assigned identifier
2. The network doesn’t recognise the identifier and retrieves the full capabilities from the UE
3. The network stores the capabilities, the identifier, and the association between them
For any subsequent UEs that use the same identifier the association of identifier to capabilities will already be known by the network. This solution proposes how network stores the capabilities, the identifier, and the association between them in the network. Also it can be shared to the other network entities.
This solution proposes to use UDR for storing and providing the UE Radio Capability. The AF requests to the NEF for provisioning of Radio Capability information (Identifier and corresponding Radio Capabilities) to the network. The NEF performs provisioning to UDR in a PLMN. The UDR can notify the updated UE Radio Capability Information to the AMF if the AMF is subscribed. Also the AMF can update UE Radio Capability Information to UDR after the AMF assigns the UE Radio Capability Information. Proposed methods allows to store UE Radio Capability in UDR, and AMF can be provisioned by subscription service operation, or can update to the UDR if unknown UE Radio Capability ID is requested from the UE. This solution improves the reliability the process, and minimise the chances that a network receives an unknown identifier.  
· Proposal
[bookmark: _Toc519102406]6.X	Solution #X: Provisioning of UE Radio Capability using UDR
[bookmark: _Toc519102407]6.X.1	Introduction
The solution addresses key issue #2. It proposes that UE manufacturer provisions to the UDR the representation of UE radio capability (e.g., UE Radio Capability ID) and corresponding UE radio capabilities. In this solution, the UE Radio Capability and corresponding UE Radio Capability ID compose the UE Radio Capability Information. The UDR can notify the UE Radio Capability Information to the AMF if the AMF subscribes change event of UE Radio Capability. Also this solution allows the AMF updates the UE Radio Capability Information to the UDR after the AMF resolves the capabilities, the identifier, and the association between them.
[bookmark: _Toc519102408]6.X.2	Functional Description
This solution has the following characteristics:
· AF is managed by UE manufacture which is able to provision UE Radio Capability ID and corresponding UE Radio Capabilities to the Network.
· NEF exposes API for UE Radio Capability provisioning to the AF.
· NEF updates the UE Radio Capability Information to the UDR
· UDR can notify the updated UE Radio Capability Information to the subscribed AMF
· AMF is able to associate the UE Radio Capability ID and the full UE Radio Capabilities from the UE. AMF is also able to update the UE Radio Capability Information to the UDR
[bookmark: _Toc519102409]6.X.3	Procedures
6.X.3.1	Provisioning UE Radio Capability Information to UDR
In this clause, the procedure for provisioning of UE Radio Capability is described.


Figure 6.X.3-1: Provisioning of UE Radio Capability information to UDR
Editor’s Note: 	It is FFS whether to use existing service operation for this procedure.
1.	The AMF triggers Nudr_DM_Subscribe service operation to the NEF in order to subscribe notification of the UE Radio Capability Information from the UDR. The UE Radio Capability Information is composed of the UE Radio Capability and corresponding UE Radio Capability Identifier. In the Nudr_DM_Subscribe service operation, the AMF indicates the type of data is for UE Radio Capability Information and includes its AMF ID to be identified by the UDR.
NOTE 1:	If the AMF is able access to the UDR directly, the AMF can invoke the service operation directly to the UDR.
2.	The NEF triggers Nudr_DM_Subscribe service operation based on the information received in the step 1. The UDR stores received subscription request. If the UDR detects the AMF hasn’t been notified any UE Radio Capability Information, the UDR may decide to provision all the UE Radio Capability Information stored in the UDR. In this case, the UDR can notify to the AMF with UE Radio Capability Information as in the step 8.
3.	If there is new type of UE with different UE Radio Capabilities combination, the AF invokes Nnef_RadioCapability_Provisioning Request service operation to the NEF. The AF includes UE Radio Capability Information in this message. The AF can include set of UE Radio Capability Information if there are various type of UEs to provision UE Radio Capability Information.
	In the case of architecture without CAPIF support, the AF is locally configured with the API termination points for this service operation. In case of architecture with CAPIF support, the AF obtains the service API information from the CAPIF core function as specified in TS 23.222 [xx].
4.	The NEF authorized the AF request based on the operator policy. 
5.	The NEF acknowledges the execution of Nnef_RadioCapability_Provisioning_request.. 
6. 	The NEF invokes Nudr_DM_Update to the UDR. In this message, NEF includes the received UE Radio Capability Information from the step 3. 
7.	The UDR updates the UE Radio Capability. The UDR sends Nudr_DM_Update response to the NEF.
8.	The UDR detects that the related subscription for notification of the updated UE Radio Capability Information. The UDR notifies to the NEF of the update UE Radio Capability Information by invoking Nudr_DM_Notify service operation. In this message, the UDR includes the update UE Radio Capability Information, and the AMF ID which needs to be notified.
NOTE 2:	If the AMF is able access to the UDR directly, the UDR can invoke the service operation directly to the AMF.
9.	The NEF triggers Nudr_DM_Notify service operation based on the information received in the step 8.
[bookmark: _Toc519102410]6.X.3.2	Update and sharing of UE Radio Capability Information using UDR
In this clause, the procedure for update and sharing of UE Radio Capability is described.


Figure 6.X.3-2: Update of UE Radio Capability information to UDR and sharing to other AMF
1.	The UE performs registration procedure. If the UE is configured with the UE Radio Capability IDs, it provides it in initial access stratum signalling. The UE Radio Capability ID is conveyed to the AMF in an N2 message.
Editor’s Note:	Whether the UE sends the UE Radio Capability ID in NAS message depends on other solution. 
2.	The AMF determines there is association with the UE Radio Capability ID received in the step 1 in order to retrieve the explicit set of the UE Radio Capabilities. If the AMF cannot figure out its explicit set of the UE Radio Capabilities corresponding to the UE Radio Capability ID, the AMF decides to perform UE Capability Match procedure to the NG-RAN.
3.	The AMF performs UE Capability Match procedure to the NG-RAN to retrieve explicit set of UE Radio Capabilities for the UE.
4.	The NG-RAN performs RRC procedure to retrieve the explicit set of UE Radio Capabilities.
5.	The NG-RAN provides the UE Radio Capabilities retrieved in the step 4 to the AMF. The AMF associates the UE Radio Capabilities to the UE Radio Capability ID received from the UE. The AMF stores this information.
6.	The AMF performs rest of registration procedure.
7. 	The AMF invokes Nudr_DM_Update to the NEF. In this message, AMF includes the stored UE Radio Capability Information in the step 5. The NEF invokes Nudr_DM_Update service operation based on the received information from the AMF. If the AMF is able to access UDR directly, the AMF invokes Nudr_DM_Update service operation to the UDR. The UDR updates the received UE Radio Capability Information. The UDR sends Nudr_DM_Update response.
8.	The UDR detects that AMF 2 has subscribed for notification of the updated UE Radio Capability Information. The UDR notifies to the AMF 2 of the update UE Radio Capability Information by invoking Nudr_DM_Notify service operation to the NEF. In this message, the UDR includes the update UE Radio Capability Information. The NEF invokes Nudr_DM_Notify service operation to the AMF based on the received information from the UDR.	If the AMF is able access to the UDR directly, the UDR can invoke the service operation directly to the AMF.
6.X.4	Impacts on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
[bookmark: _Hlk500857602]NEF: new API exposure to AF for UE Radio Capability Information provisioning. 
AMF: AMF may be able to access UDR directly for subscription or update of the UE Radio Capability Information.
The AMF is able to associate unknown UE Radio Capability ID received from the UE with explicit set of the UE Radio Capabilities.
UDR: UDR supports subscription/notification and update of the UE Radio Capability information.
[bookmark: _Toc519102411]6.X.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
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