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Abstract of the contribution: This paper proposes to update solution #12.
1	Discussion
 This contribution proposes to update solution #12.
2	Proposal
[bookmark: OLE_LINK54]-----------------------------------------------------------------Start of the change--------------------------------------------------------------
[bookmark: _Toc531693147]6.12	Solution #12: Bulk Provisioning of UE Radio Capability from AF
[bookmark: _Toc531693148]6.12.1	Introduction
The solution addresses key issue #2. It proposes that the AF provisions to the AMF via NEF the representation of UE radio capability (e.g., UE Radio Capability ID) and corresponding UE radio capabilities. In this solution, UE Radio Capability Information is composed of the UE Radio Capability and corresponding UE Radio Capability ID. The NEF provisions the UE Radio Capability Information to the AMFs in the PLMN by using bulk provisioning method. The AMF can retrieve the UE Radio Capability information from AF via NEF if AMF has no UE Radio Capability Information stored.
[bookmark: _Toc531693149]6.12.2	Functional Description
This solution has the following characteristics:
-	The AF is integrated with the data base for UE Radio Capability Information, in which the information can be provided by UE manufacture or operator. The AF is able to provision UE Radio Capability Information (UE Radio Capability ID and corresponding UE Radio Capabilities) to the AMF(s). The AMF can trigger the API for UE Radio Capability provisioning if the UE Radio Capability information is updated.
-	The NEF exposes API for UE Radio Capability provisioning to the AF. The NEF authorizes that the AF provisions the UE Radio Capability Information.
-	The NEF retrieves AMF address from the NRF.
-	The NEF performs bulk provisioning to all AMFs in the PLMN.
-	The AMF exhibits service operation for UE Radio Capability Provisioning. Consumer of this service operation is NEF.
-	The AMF can retrieve the UE Radio Capability information from AF via NEF if AMF has no UE Radio Capability Information stored.
[bookmark: _Toc531693150]6.12.3	Procedures
[bookmark: _Toc531693151]6.12.3.1	Bulk provisioning of UE Radio Capability
[bookmark: OLE_LINK156][bookmark: OLE_LINK157]In this clause, the procedure for bulk provisioning of UE Radio Capability is described.


[bookmark: OLE_LINK163][bookmark: OLE_LINK164][bookmark: OLE_LINK165][bookmark: OLE_LINK166]Figure 6.12.3-1: Bulk Provisioning of UE Radio Capability information to AMFs
1.	The AF triggers Nnef_RadioCapability_Provisioning Request service operation to the NEF. The AF includes UE Radio Capability Information in this message. The UE Radio Capability information is composed of UE Radio Capabilities and the corresponding identifier (e.g., UE Radio Capability ID). The AF can include multiple sets of UE Radio Capability Information.
	If CAPIF is not supported, the AF is locally configured with the API termination points for this service operation. If CAPIF is supported, the AF obtains the service API information from the CAPIF core function as specified in TS 23.222 [4].
2.	The NEF authorized the AF request based on the operator policy. 
3.	The NEF acknowledges the execution of Nnef_RadioCapability_Provisioning_request. The NEF stores the received UE Radio Capability Information in order to provision to AMFs in the PLMN after invoking NF discovery service operation. The NEF may cache the UE Radio Capability Information provisioned by the AF.
4.	The NEF invokes Nnrf_NFDiscovery_Request to the NRF. In this message, the NEF indicates NF Type as AMF. The NEF includes the expected NF service name for the provisioning request (i.e., Namf_Provisioning service operation).
5.	The NRF authorizes the Nnrf_NFDiscovery_Request. If allowed, the NRF provides the set of address of discovered AMFs to the NEF via Nnrf_NFDiscovery_Request Response message. The NEF stores the set of address of AMFs.
	The NEF can register with the NRF for any newly registered AMF by invoking Nnrf_NFStatus_Subscribe. If NEF gets notified from the NRF for the newly registered AMF in the PLMN, the NEF can trigger Namf_Provisioning_Request service operation in order to provide the cached UE Radio Capability Information to the AMF.
6.	Based on the information of the discovered AMFs in the PLMN from step 5, the NEF invokes bulk Namf_Provisioning_Request to discovered AMFs in order to provision UE Radio Capability Information. In this message, one or set of UE Radio Capability Information received from the step 3 are included.
NOTE:	Namf_Provisioning service operation is not per UE operation.
7.	The AMF stores the received UE Radio Capability Information. The AMF acknowledges to the NEF by sending Namf_Provisioning_Response. The AMF uses the UE Radio Capability Information to identify UE Radio Capability when UE requests registration with UE Radio Capability ID.
8.	The NEF may notify to the AF that the UE Radio Capability Information is successfully provisioned to the all AMF in the PLMN, based on the local policy.
If the AF is trusted in the PLMN and allowed to invoke Namf_Provisioning service operation, the AF can directly use Nnrf service operation to discover AMFs and can directly use Namf service operation to provision the UE Radio Capability Information.
[bookmark: _Toc531693152]6.12.3.2	On-demand UE Radio Capability Information Retrieval from AF
[bookmark: OLE_LINK167][bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK170]This section applies the case that AMF has no UE Radio Capability Information for the AF information or cannot derive UE capabilities according to the capability ID received from the UE (e.g. the database is not up to date), the AMF acquires UE Radio Capability Information from the AF via NEF. This procedure ensures the AMF always has the up to date UE Radio Capability information.



Figure 6.12.3-2: On-demand UE Radio Capability from AF
[bookmark: _GoBack]1.	UE provides UE capability ID and AF information e.g. manufacture information or PLMN information to the AMF.
Editor's note:	Whether AF information is needed or not is FFS.
2.	AMF receives the UE capability ID and the AF information, e.g. manufacture information, and obtains UE capabilities according to the stored UE Radio Capability Information for the received UE Capability ID for this AF..;
3.	If AMF has no UE Radio Capability Information for the AF information or cannot derive UE capabilities according to the capability ID received from the UE, the AMF acquires UE Radio Capability information from the AF via NEF. The AMF requests from the NEF UE Radio Capability Information, and if the NEF has the UE Radio Capability Information, then NEF responses the AMF.
	Regardless of step 1 and step 2, if AMF determines that the stored UE Radio Capability Information is not up to date information, based on local configuration, the AMF can trigger step 3 to retrieve the up to date UE Radio Capability Information from the AF.
4-5.If the NEF has no the UE Radio Capability Information, the  NEF requests from the AF to provide the UE Radio Capability Information; the AF provide the UE Radio Capability Information based on the request.
NOTE: The NEF is expected to support CAPIF functions for external exposure if the AF is the third party.
6. The NEF stores the newly provisioned UE Radio Capability Information and responses to the AMF.
Editor's note:	Service operation for step 3 will be further specified.
74.  	AMF based on the newly provisioned UE Radio Capability Information, derives UE Radio Capability and          transfers UE capabilities to the RAN if applicable.
[bookmark: _Toc531693153]6.12.4	Impacts on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
NEF: new API exposure for UE Radio Capability Information provisioning. The NEF can cache the UE Radio Capability Information received by the AF to provision to the AMF. The NEF can store the address of AMFs in the PLMN after querying to the NRF.
AMF: new Namf service to allow for requesting and provisioning of UE Radio Capability Information. AMF can trigger service operation to retrieve UE Radio Capability Information from the AF.
[bookmark: _Toc531693154]6.12.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
The AF provides the UE Radio Capability Information to the related AMFs via bulk provisioning method when the AF generates or updates the UE Radio Capability Information. This method decreases the O&M configuration cost for the operator. And on-demand retrieval from AF can provide the AMF up to date UE Radio Capability Information if the AMF has no such information. Otherwise, the AMF will retrieve UE explicit radio capabilities form the UE, which will cost extra Uu and N2 interface signalling. In case the AF is fixed far away from the AMF, the time of retrieving UE Radio Capability Information may be larger than enquiring from UE; in case the AF is fixed close to the AMF, the time of retrieving UE Radio Capability Information may be shorter than enquiring from UE.
-----------------------------------------------------------------Start of the change--------------------------------------------------------------
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