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1.	Introduction
SA2 has specified the following NF services for a UCMF:
Table 5.2.18.1-1: NF services provided by UCMF
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nucmf_Provisioning
	Create
	Request/Response
	AF, NEF

	
	Delete
	Request/Response
	AF, NEF

	Nucmf_UECapabilityManagement
	Resolve
	Request/Response
	AMF

	
	Assign
	Request/Response
	AMF

	
	Subscribe
	Subscribe/Notify
	AMF

	
	Unsubscribe
	Subscribe/Notify
	AMF

	
	Notify
	Subscribe/Notify
	AMF


 
CT4 is responsible for UE Radio Capability Management Service, this paper proposes the realization on stage 3 based on the SA2 requirements.  

2.	Discussion
2.1	Stage 2 Requirements:



Figure 1: 5GS RACS architecture

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RACS 5GS, the UCMF (UE radio Capability Management Function) stores all the mapping between the UE Radio Capability ID and its corresponding UE Radio Access Capabilities information, i.e. a dictionary entry, in a PLMN and is responsible for assigning every PLMN-assigned UE Radio Capability ID in this PLMN. See also subclause 6.2.21 in TS 23.501[1]. The following requirements are relevant for interworking between a AMF and a UCMF:

1. When the AMF needs to retrieve a PLMN-assigned UE Radio Capability ID for a UE from the UCMF, it provides the UE Radio Capabilities Information, IMEI/TAC(Type Allocation Code) and SV(software version) for the UE. The UE Radio Capabilities Information is associated with IMEI/TAC and SV. The UCMF stores the association of this IMEI/TAC and SV with this UE Radio Capability ID.

2. When the AMF retrieves the UE Radio Capability Information associated to a UE Radio Capability ID it provides the UE Radio Capability ID it to UCMF in order to obtain a mapping of a UE Radio Capability ID to the corresponding UE Radio Capabilities information.

3. An AMF may subscribe with the UCMF to obtain from the UCMF new values of UE Radio Capability ID that the UCMF assigns for the purpose of caching them locally.
· The UCMF sends a Nucmf_UECapabilityManagement_Notify message of "deletion" type to the AMF including a list of UE Radio Capability IDs that need to be purged.


Correspondingly, SA2 specified the following service operations:

Service or service operation name: Nucmf_UECapabilityManagement_Assign
Description: The NF consumer sends the UE radio access capability in the UCMF and obtains a PLMN-assigned UE Radio Capability ID in return.

Service Operation name: Nucmf_UECapabilityManagement_Resolve
Description: Consumer NF gets the UE radio access capability corresponding to a specific UE Radio Capability ID (either Manufacturer-assigned or PLMN-assigned).

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Service operation name: Nucmf_UECapabilityManagement_Subscribe
Description: The NF consumer subscribes for updates to UCMF dictionary entries. The UCMF shall check the requested consumer is authorized to subscribe to requested updates.

Service operation name: Nucmf_UECapabilityManagement_Unsubscribe
Description: The NF consumer unsubscribes from updates to UCMF dictionary entries.

Service Operation name: Nucmf_UECapabilityManagement_Notify
Description: Producer NF provides notifications about creation or deletion of UCMF dictionary entries to subscribed consumer NF.

The RACS related signalling procedures between the AMF and the UCMF:

· If the UE doesn't provide any PLMN-assigned nor Manufacturer-assigned UE Radio Capability ID, and if RACS feature is deployed in the PLMN, the AMF need retrieve UE Radio Access Capability Information from UE via RAN and provide it to the UCMF, to get a PLMN-assigned UE Radio Capability ID and store it in the UE context;

· If the UE provides only Manufacturer-assigned UE Radio Capability ID, and if the AMF has no such mapping between UE Radio Capability ID and UE Radio Access Capability Information, need provide Manufacturer-assigned UE Radio Capability ID to the UCMF, to get the corresponding UE radio capabilities information, and provide it to the RAN and store the UE Radio Capability ID in the UE context;
· [bookmark: OLE_LINK8]If PLMN assigned UE Radio capability ID is used in the PLMN, the AMF may receive PLMN Assigned UE Radio Capability ID from the UCMF in addition to the UE Radio Access Capability Information, and this ID need to be provided to the UE to be used in the future; (to be discussed and confirmed, agreed during CT4 teleconference on 31th of July)
· If the UCMF doesn't recognize the Manufacturer-assigned UE Radio Capability ID, e.g. when the UCMF has not been provisioned with UE Radio Access Capabilities Information for this ID, in such case, the AMF may need to retrieve UE Radio Access Capabilities Information and provide it to the UCMF. (to be discussed and confirmed, agreed during CT4 teleconference on 31th of July)

· If the UE provides PLMN-assigned UE Radio Capability ID, and if the AMF has no such mapping between UE Radio Capability ID and UE Radio Capability Information, it shall retrieve such mapping information from the UCMF;

2.2	Stage 3 protocol support for different service operations:

2.2.1Resource

Overview:



Corresponding information elements "UE Radio Capability Dictionary Entry" with TLV syntax:
Table 7.5.1.1-2: UE Radio Capability Dictionary Entry (URCDE) IE 
	Octet 1
	
	URCDE Type = 2 (decimal)
	
	

	Octets 2 and 4
	
	Length = n
	
	

	Octet 5
	
	Spare and Instance fields
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Dictionary Entries ID
	M
	The same as the resource ID in HTTP
	Dictionary Entries ID
	0

	UE Radio Access Capabilities Information
	C
	Binary information for UE Radio Access Capabilities information as defined in TS 38.331?
	UE Radio Access Capabilities information
	0

	PLMN-Assigned UE Radio Capability ID
	C
	Shall be present when PLMN assigned UE Radio Capability ID is available
	ID
	0

	Manufacturer-Assigned UE Radio Capability ID
	C
	Shall be present when Manufacturer assigned UE Radio Capability ID is available
	ID
	1

	TAC
	C
	Shall be present when requesting a PLMN-Assigned UE Radio Capability ID
	TAC
	0

	SV
	C
	Shall be present when requesting a PLMN-Assigned UE Radio Capability ID
	SV
	0


 
Table 2.2.1-1 provides an overview of the resources and applicable HTTP methods.
Table 2.2.1-1: Resources and methods overview
	Resource name
	Resource URI
	HTTP method or custom operation
	Description
(Mapped Service Operations)

	[bookmark: _GoBack]Dictionary Entries collection

	{apiRoot}/nucmf-ucm/<apiVersion>/dic-entries

	POST
	Nucmf_UECapabilityManagement_Assign

	
	
	GET
	Nucmf_UECapabilityManagement_Resolve


	Subscriptions collection

	{apiRoot}/nucmf-ucm/<apiVersion>/subscriptions

	POST
	Nucmf_UECapabilityManagement_Subscribe

	Individual subscription
	{apiRoot}/nucmf-ucm/<apiVersion>/subscriptions/{subscriptionId}
	DELETE
	Nucmf_UECapabilityManagement_Unsubscribe




GET
This operation retrieves the corresponding UE Radio Access Capabilities Information in a dictionary entry from the collection of dictionary entries (for the mapping of UE Radio Capability ID and its corresponding UE Radio Access Capability Information), satisfying a number of filter criteria, such as PLMN-Assigned UE Radio Capability ID or Manufacturer-Assigned UE Radio Capability ID. 

POST
This method creates an Individual dicEntry resource in the UCMF, with the UE Radio Access Capability Information, TAC and SV.

4. Conclusion
· It is proposed to discuss the open issues listed in chapter 2.1 and align the understanding.
· It is proposed to discuss and agree the HTTP methods and Resource for Nucmf_UECapabilityManagement service.


Microsoft_Visio_Drawing.vsdx
UE
NG-RAN
UPF
AMF
DN
N6
N1

N3
N2
Uu
UCMF

UDM
HPLMN
VPLMN

AF
NEF



SMF


Namf
Nucmf
Nnef
Naf

Nucmf



image2.emf
/dic-entries

/{dicEntryId}

/subscriptions

/{subscriptionsId}

//{apiRoot}/nucmf-ucm/<apiVersion>


Microsoft_Visio_Drawing1.vsdx
/dic-entries
/{dicEntryId}
/subscriptions
/{subscriptionsId}
//{apiRoot}/nucmf-ucm/<apiVersion>



image1.emf
UE NG-RAN

UPF

AMF

DN

N6

N3

N2

Uu

UCMF

UDM

HPLMN

VPLMN

AF

NEF

SMF

Namf Nucmf

Nnef

Naf Nucmf


