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1	Background
During the last SA2, following was agreed:
· NF services are derived from the information flows that describe end to end functionality, where applicable (see 3GPP TS 23.502 [3], Annex B drafting rules).
· Complete end to end message flows can be described by a sequence of NF service invocations.
NOTE:	While the use of NF services is not restricted to the identified consumers, no specific effort will be made in this release of the specification, to develop the description of NF services beyond what is necessary to support their use in information flows.
It was also agreed that:
“Each of the NF services offered by a Network Function shall be self-contained, reusable and use management schemes independently of other NF services offered by the same Network Function (e.g. for scaling, healing, etc).”
“NF service: a functionality exposed by a NF through a service based interface and consumed by other authorized NFs. 
NF service operation: An elementary unit a NF service is composed of. “
It is proposed that we summarize the NF services in a table with service description, input/output parameters, other relevant information and have a column to determine whether the given call flow is referring to NF service operation or NF service.
2	Criteria
We consider the following set of criteria for defining the services:
· each NF service operates on its own set of context(s)
· services operations that operate on a common context data shall be defined within a single service. Any direct access of a context owned by a NF service are only made by the service operations of that NF service.
· One non-service based interface shall be part at most one NF service in an NF.
3	Considerations for identifying AMF services and service operations
Some functionalities are mandatory while some functionalities are optional. Some optional functionalities are essential for other NFs to use for both network internal operation (e.g. SMF, PCF, SMSF) and to manage network external requests (e.g. NEF). The services that are mandatory for an AMF should mainly include those that are always or frequently used by other NFs as described in e2e call flows in section 4. Services that are optional for an AMF should include those that in some scenarios are not used, and hence need not be included in some AMF instantiations.
To start with, the list of functions that AMF performs need to be considered. From 3GPP TS 23.501 section 6.2.1 the following are the list of AMF functions:
-	Termination of RAN CP interface (N2).
-	Termination of NAS (N1), NAS ciphering and integrity protection.
-	Registration management.
-	Connection management.
-	Reachability management.
-	Mobility Management.
-	Lawful intercept (for AMF events and interface to LI System).
-	Provide transport for SM messages between UE and SMF.
-	Transparent proxy for routing SM messages.
-	Access Authentication.
-	Access Authorization.
-	Provide transport for SMS messages between UE and SMSF.
-	Security Anchor Function (SEA). It interacts with the AUSF and the UE, receives the intermediate key that was established as a result of the UE authentication process. In case of USIM based authentication, the AMF retrieves the security material from the AUSF.
-	Security Context Management (SCM). The SCM receives a key from the SEA that it uses to derive access-network specific keys.
NOTE:	Regardless of the number of Network functions, there is only one NAS interface instance per access network between the UE and the CN, terminated at one of the Network functions that implements at least NAS security and mobility management.
In addition to the functionalities of the AMF described above, the AMF may include the following functionality to support non-3GPP access networks:
-	Support of N2 interface with N3IWF. Over this interface, some information (e.g. 3GPP cell Identification) and procedures (e.g. Hand-Over related) defined over 3GPP access may not apply, and non-3GPP access specific information may be applied that do not apply to 3GPP accesses.
-	Support of NAS signalling with a UE over N3IWF. Some procedures supported by NAS signalling over 3GPP access may be not applicable to untrusted non-3GPP (e.g. Paging) access.
-	Support of authentication of UEs connected over N3IWF.
-	Management of mobility, authentication, and separate security context state(s) of a UE connected via non-3GPP access or connected via 3GPP and non-3GPP accesses simultaneously.
-	Support as described in clause 5.3.2.3 a co-ordinated RM management context valid over 3GPP and Non 3GPP accesses.
-	Support as described in clause 5.3.3.4 dedicated CM management contexts for the UE for connectivity over non-3GPP access.
It is proposed to update TS 23.502 to include the following services for AMF:
If this is agreeable, then it is proposed to update the call flows in section 5 accordingly (i.e. remove the ones that are not relevant as per e2e call flows in section 4).
* * * * Start Change * * *.*

[bookmark: OLE_LINK53][bookmark: OLE_LINK54]5.2.2	AMF Services
Table 5.2.2-1: NF Services provided by AMF
	NF service
	Description
	NF service operations
	Consumer
	Ref.

	UE location reporting and subscriber state
	Provides subscriber state, change in state and the current location (e.g. TAI) of the UE
· 3GPP access or non-3GPP access
· Registered or Deregistered
· IDLE or CONNECTED
· TAI,
· Cell ID
(Subscribe/Notify)
	UE Mobility event subscribe/notification
	NEF
	Section 4.10
FFS

	
	
	
	
	

	Collection of AMF Statistics
	Provides the stats to the Requester NF may subscribed to the stats event before.
	Mobility stats event Subscribe/notification
	NEF
	Section 5.2.2.6-1

	
	
	
	
	

	Communication service 
	This service supports delivery of messages over N2.
This service supports delivery of NAS message for relevant functions (e.g. SMS, Device triggering, SM message delivery)
	SMS transport request/response
	NEF, SMSF, SMF
	 Many call flows in section 4

	
	
	Device triggering request/response
	
	

	
	
	SM message delivery
	
	

	
	
	N2 Session Request/Response
	
	

	Context transfer
	Provides UE Context information
	Context Request/response
	AMF
	AMF relocation

	
	
	
	
	

	
	
	
	
	



Editor's note:	The identified NF service(s) in this clause are to be evaluated.

* * * * Next Change * * *.*
[bookmark: _Toc480389755]5.2.2	AMF Services
Editor's note:	The identified NF service(s) in this clause are to be evaluated.
[bookmark: _Toc480389756][bookmark: OLE_LINK77][bookmark: OLE_LINK78]5.2.2.1	The procedure of "Get UE Context" service
Service description: Provides the UE MM context to the requester NF.
Input: Request the MM context associated with the UE temporary ID.
Output: The MM context of the identified UE.
Service procedure:


Figure 5.2.2.1-1: Get UE Context Service
1.	The requester NF sends a Get UE Context Request (UE Temporary ID, Reason) message to the AMF which has served the UE. The UE Temporary ID is used to identify the MM context entry in the AMF, and the reason indicates why the requester NF requests the UE context, e.g. registration.
2.	The AMF accepts the service request and verifies the UE to determine whether this request is permitted to retrieve the MM context. If it is permitted, the AMF provides UE MM context to the requester NF. The MM context includes: the UE permanent ID, the accepted NSSAI (optional), and the AM policy information.
Editor's note:	It is FFS how the AMF verify the UE to authorize the service request for the MM context retrieval.
	[bookmark: _Toc480389757]NF service operation
	Description
	Input parameters
	Output parameters

	Context Request/response
	Context retrieval
	UE Temporary ID, Reason
	UE MM context (UE permanent ID, the accepted NSSAI(optional), AMF policy information.



5.2.2.2	UE location reporting and subscriber stateThe procedure of "UE Mobility Event Notification" service
Service description: Provides the UE mobility event to the Requester NF which has subscribed to the UE mobility event before. The mobility event includes: Location change (serving cell change when UE is in CM-CONNECTED state, serving AMF change), CM state change.
Editor's note:	The full list of the events that can be reported by Event Report service will be defined later.
Input: UE ID, Event filter
Output: The requester has been notified the UE mobility event.
Service Procedure:


Figure 5.2.2.2-1: UE Mobility Notification service
1.	The requester NF subscribes to the UE mobility notification service by sending UE mobility event notification subscribe (UE ID, Event filter) to the AMF. UE ID identifies the UE, a valid UE ID includes SUPI. Event filter identifies the events that the requester NF is interested with. If the UE mobility event notification subscription is authorized by the AMF, the AMF record the association of the event trigger and the requester identity. The subscription can be implicit or explicit, if the subscription is implicit, this step is skipped.
2.	The AMF detects the UE mobility event happens and sends the UE Mobility Event Notification ( mobility event container) message to the Requester NF which has subscribed to the UE mobility event before. The mobility event container indicates the type of mobility event and related information, e.g. Registration Area Update/new Registration Area.
	NF service operation
	Description
	Input parameters
	Output parameters

	UE Mobility event subscribe/notification
	Support UE mobility event notification for UE(s) that have changed location and/or changed CM states
	UE ID, Filter
	UE mobility event



[bookmark: _Toc480389758]5.2.2.3	Namf_N1N2Message_NotifyCommunication service
[bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: _Toc480389759]5.2.2.3.1	Description

Service or service operation name: Namf_N1N2Message_Notify
Description: AMF notify N1 and N2 information from UE/AN to a destination CN NF.
Known NF Consumers: SMF, SMSF, PCF, NEF
Concurrent use: No.
Pre-requisite conditions: None
Post conditions: AMF transfers the received N1/N2 message to the destination CN NF.
Inputs, Required: AMF ID, N1/N2 Message(s)
Inputs, Optional: local time zone, UE's current location, AN type.
Outputs, Required: None.
Outputs, Optional: None.
[bookmark: _Toc480389760]5.2.2.3.2	Service/service operation information flow


Figure 5.2.2.3.2-1: Namf_N1N2Message_Notify service
0.	Destination CN NF selection. The AMF determine which destination CN NF is to be notified of the received message.
1.	The AMF sends Message Notify (AMF ID, Message Info, Message Container) to CN NF. The Message Info and Container provide corresponding information for subsequent handling. Message Info contains message type. Message Container is CN NF specific (e.g., NAS SM information, N2 SM information etc.) and may not be readable for AMF. According to message type, AMF may provide other information such as local time zone, UE's current location, AN type.
NOTE: whether notification Ack need a separate message or be realized in the transport layer will be determined in stage 3.
[bookmark: _Toc480389761]5.2.2.4	Namf_N1N2Message_Transfer service
[bookmark: _Toc480389762]5.2.2.4.1	Description
Service or service operation name: Namf_N1N2Message_Transfer
Description: CN NF request to transfer downlink N1 and N2 message to UE or AN through AMF.
Known NF Consumers: SMF, SMSF, PCF, NEF
Concurrent use: Yes, when the Notification indication is indicated, the Namf_N1N2Message_Notify is to be invoked for later response notification sent back to CN NF.
Pre-requisite conditions: None
Post conditions: CN NF transfers the N1/N2 message to UE and/or AN through AMF.
Inputs, Required: CN NF ID, Message Container (s)
Inputs, Optional:  One Notification Indication on whether the transferring creates a temporary binding on the AMF for later notification of response message.
Outputs, Required: Result indication.
Outputs, Optional: None.
[bookmark: _Toc480389763]5.2.2.4.2	Service/service operation information flow


Figure 5.2.2.4.2-1: Namf_N1N2Message_Transfer service
1.	The CN NF sends Message transfer Request (CN NF ID, Message Container, [Optional]Target Info, Notification Indication) to AMF. The Message Container contains the message (e.g., N2 SM information, N1 SM information) to be send to AN/UE. The AMF determines the target of the message using the Target Info if included. The Notification indicates to the AMF that it creates a temporary binding between the CN NF ID and the transferring message for later notification of response message. After the notification is sent back to the CN NF, the temporary binding is released.
NOTE: whether notification Ack need a separate message or be realized in the transport layer will be determined in stage 3.
Editor's note: It is for FFS on whether the notification indication is needed.
[bookmark: _Toc480389764]5.2.2.5	The procedure of "Get UE Mobility Information" service
Service description: Provide UE mobility information to the requester NF. No further information update from AMF is expected.
Editor's note: whether this service can be combined with the "UE Mobility Event Notification" is FFS.
Input: UE identity, information type.
Output: the requester has been notified of the UE mobility information.
Service Procedure:


Figure 5.2.2.5-1: Get UE mobility information Service
1.	The requester NF sends Get UE mobility information request (UE ID, information type) to AMF. The UE ID is a unique UE identity, e.g. SUPI, the information type indicates the type of requested mobility information, e.g. UE's location.
2.	The AMF reports UE mobility information to the requester NF according to information type.
	NF service operation
	Description
	Input parameters
	Output parameters

	SMS transport request/response
	SMS transport to the UE
	UE ID, SMS Payload
	ACK

	Device triggering request/response
	Device trigger the UE when it is in IDLE mode
	UE ID
	ACK

	SM message delivery
	Deliver SM message to the UE
	UE ID, SM Message payload
	

	N2 Session Request/Response
	
	
	



[bookmark: _Toc480389765]5.2.2.6	The procedure of "Mobility Stats Event Notification" service
Service description: Provides the mobility stats event to the Requester NF which has subscribed to the mobility stats event before. The mobility stats event includes mobility information based on 3GPP TS 23.682, e.g. location changes.
Editor's note: The full list of the events that can be reported by Event Report service will be defined later.
Known NF Consumers: NEF
Concurrent use: Supported. There are no interactions or state change dependencies between concurrent procedures.
Pre-requisite conditions: AMF has the UE contexts for which information is requested
Post conditions: AMF notifies requestor about events per the reporting options. No AMF state changes impacting other procedures are incurred.
Input: SUPI or External ID, Event filter (e.g. provide location changes), Reporting options (e.g. periodic reporting, event based reporting)
Output: Notifications of the mobility stats event.
Service Procedure:


Figure 5.2.2.6-1: Mobility stats event notification service
1.	The requester NF subscribes to the mobility stats notification service by sending mobility stats event notification subscribe (Event filter, Reporting options) to the AMF. Event filter identifies the events that the requester NF is interested with. Reporting options defines the type of reporting requested (e.g. periodic reporting, event based reporting). If the mobility stats event notification subscription is authorized by the AMF, the AMF records the association of the event trigger and the requester identity.
2.	The AMF detects the mobility event happens and sends the Mobility Event Notification (mobility event container) message to the Requester NF which has subscribed to the mobility event before. The mobility event container indicates the type of mobility event and related information, e.g. Registration Area Update/new Registration Area.
Editor's note: The relationship between this service and the UE Mobility Event Notification Service is FFS.
	NF service operation
	Description
	Input parameters
	Output parameters

	UE Mobility event subscribe/notification
	Provides Mobility stats event to requester NF.
	SUPI or External ID, Event filter, Reporting Options
	Mobility stats event



[bookmark: _Toc480389766]5.2.2.7	Namf_N1N2Message_Release service
[bookmark: _Toc480389767]5.2.2.7.1	Description
Service or service operation name: Namf_N1N2Message_Release
Description: CN NF notices AMF that the message transfer service between UE and CN NF is to be terminated as the CN NF completes the transaction with the UE.
Known NF Consumers: SMSF
Concurrent use: No.
Pre-requisite conditions: AMF maintains the context to transfer the message between UE and CN NF.
Post conditions: AMF removes the context to transfer the message between UE and CN NF.
Inputs, Required: CN NF ID
Inputs, Optional: None
Outputs, Required: Result indication.
Outputs, Optional: None.
[bookmark: _Toc480389768]5.2.2.7.2	Service/service operation information flow


Figure 5.2.2.7.2-1: "Message Transfer Release" service
1.	The CN NF sends Message Transfer Release Request (CN NF ID) to AMF when this CN NF complete the service transaction for one UE, e.g. UE triggering or MT SMS over NAS.
2. The AMF acknowledges the request and performs the related handling.
[bookmark: _Toc480389769]5.2.2.8	Namf_Session_Registration service
[bookmark: _Toc480389770]5.2.2.8.1	Description
Editor's note: the procedure of this service need to be aligned with the call flow.
Service or service operation name: Namf_Session_Registration
Description: CN NF registers one UE's data session i.e. PDU session to AMF in order to further receive the session message and mobility event related to this data session from AMF.
Known NF Consumers: SMF
Concurrent use: No.
Pre-requisite conditions: None.
Post conditions: AMF creates the binding between the CN NF ID and the indicated Session ID.
Inputs, Required: CN NF ID, Session ID
Inputs, Optional: None
Outputs, Required: Result indication.
Outputs, Optional: None.
[bookmark: _Toc480389771]5.2.2.8.2	Service/service operation information flow


Figure 5.2.2.Z.2-1: "Namf_Session_Registration" service
1.	The CN NF as NF consumer sends Session Registration Request (CN NF ID, Session ID) to AMF in case that this CN NF establishes the session for this UE.
2. The AMF acknowledges the registration request and creates the binding between the CN NF ID and the indicated Session ID, i.e. notify the Session ID related message to the indicated CN NF ID.
[bookmark: _Toc480389772]5.2.2.9	Namf_Session_Deregistration service
[bookmark: _Toc480389773]5.2.2.9.1	Description
Service or service operation name: Namf_Session_Deregistration
Description: AMF removes the binding between the CN NF ID and the indicated Session ID, i.e. the CN NF notify AMF to not send the session message and mobility event related to the indicated Session ID.
Known NF Consumers: SMF
Concurrent use: No.
Pre-requisite conditions: AMF maintains the binding between the CN NF ID and the indicated Session ID.
Post conditions: AMF removes the binding between the CN NF ID and the indicated Session ID.
Inputs, Required: CN NF ID, Session ID
Inputs, Optional: None
Outputs, Required: Result indication.
Outputs, Optional: None.
[bookmark: _Toc480389774]5.2.2.9.2	Service/service operation information flow


Figure 5.2.2.9.2-1: "Namf_Session_De-registration" service
1.	The CN NF sends Session De-registration Request (CN NF ID, Session ID) to AMF when the UE's session is released.
2. The AMF acknowledges the request and removed the stored binding between the CN NF ID and the indicated Session ID.
* * * * End Change * * *.*
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