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Abstract of the contribution: updates the service operations between AMFs in different procedures
Discussion
Discussion 1: service operations for inter-AMF N2 Handover procedure
For IDLE mode inter-AMF mobility in clause 4.2.2.2.2, Namf_Communicaiton_RegistrationCompleteNotify is used by new AMF to notify the old AMF after successful UE validation.
However, for CONNECTED mode inter-AMF N2 handover procedure in clause 4.9.1.3.3, Namf_Communication_N2Notify is used by target AMF to notify the source AMF after UE connected to the target side. Note, this is the only place where the service operation Namf_Communication_N2Notify is used in rel-15
It’s not necessary to have 2 different service operations for the new/target AMF to inform the old/source AMF after UE context are transferred.

Proposal 1: Update the CONNECTED mode inter-AMF NW handover procedure execution phase step 6 with service operation Namf_Communicaiton_RegistrationCompeleteNofity used in IDLE mode mobility procedure.
Discussion 2: Service operation for Registration with AMF re-allocation 
For CONNECTED mode inter-AMF HO procedure in clause 4.9.1.3.2, new service operation Namf_Communication_CreateUEContext has been defined in TS 23.502 for source AMF to send UE context to target AMF in handover preparation phase.
For Registration with AMF re-allocation procedure defined in clause 4.2.2.2.3, the service operation used for initial AMF to pass UE context and N1 message to target AMF is Namf_Communication_N1MessageNotify. Note, this is the only place where the service operation Namf_Communication_N1MessagNotify is used in rel-15
In this Registration with AMF re-allocation case, it’s also about create a UE context in the target AMF to handle the N1 registration message. There are cases that the initiate AMF does not have UE context, and there are also cases the initial AMF has UE context or partial UE context. So using Namf_Communicaiton_CreateUEContext service operation is more suitable to just extend the possibility to include the N1 message. 
There are also other possible AMF re-allocation cases, e.g. AMF removal without UDSF as specified in TS 23.501 clause 5.21.2.2.2 where the existing AMF can initiate the UE context transfer to target AMF. In such case, the Namf_Communication_CreateUEContext service operation shall be used.
Proposal 2: Update the Registration with AMF re-allocation procedure to use the Namf_Communication_CreateUEContext service operation, and remove the unnecessary AMF service operations for rel-15.
Proposal
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** 1st Change *****
[bookmark: _Toc498414078]4.9.1.3.3	Execution phase





Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase
NOTE:	Registration of serving AMF with the UDM is not shown in the figure for brevity.
1.	S-AMF to S-RAN:  Handover Command (Target to Source transparent container, PDU Sessions failed to be setup list, SM forwarding info list).
	Target to Source transparent container is forwarded as received from S-AMF.
	The SM forwarding info list includes T-RAN SM N3 forwarding info list for direct forwarding or S-UPF SM N3 forwarding info list for indirect data forwarding
	S-RAN uses the PDU Sessions failed to be setup list and the indicated reason for failure to decide whether to proceed with the N2 Handover procedure.
2.	S-RAN to UE:  Handover Command (UE container).
	UE container is a UE part of the Target to Source transparent container which is sent transparently from T-RAN via AMF to S-RAN and is provided to the UE by the S-RAN.
3.	Uplink packets are sent from T-RAN to T-UPF and UPF (PSA). Downlink packets are sent from UPF (PSA) to S-RAN via S-UPF. The S-RAN should start forwarding of downlink data from the S-RAN towards the T-RAN for QoS Flows subject to data forwarding. This may be either direct (step 3a) or indirect forwarding (step 3b).
4.	UE to T-RAN: Handover Confirm.
	After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.
5.	T-RAN to T-AMF: Handover Notify.
	Handover is by this message considered as successful in T-RAN.
6a.	[Conditional]T-AMF to S-AMF: Namf_Communication_N2InfoNotifyRegistrationCompleteNotify.
	The T-AMF notifies to the S-AMF about the N2 handover notify received from the T-RAN by invoking the Namf_Communication_N2InfoNotifyRegistrationCompleteNotify.
	A timer in S-AMF is started to supervise when resources in S-RAN shall be release.
6b.	[Conditional]S-AMF to T-AMF: Namf_Communication_N2InfoNotify ACK.
	The S-AMF acknowledges by sending the Namf_Communication_N2InfoNotify ACK to the T-AMF.
7.	T-AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (Handover Complete indication for PDU Session ID).
	Handover Complete is sent per each PDU Session to the corresponding SMF to indicate the success of the N2 Handover.
	T-AMF also registers itself as the serving AMF with the UDM by using Nudm_UECM_Registration.
8a.	[Conditional] SMF to T-UPF (intermediate): N4 Session Modification Request.
	If new T-UPF is inserted or an existing intermediate S-UPF is relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the T-UPF.
8b.	[Conditional] T-UPF to SMF: N4 Session Modification Response.
	The T-UPF acknowledges by sending N4 Session Modification Response message to SMF.
9a.	[Conditional] SMF to S-UPF (intermediate): N4 Session Modification Request.
	If UPF is not relocated, the SMF shall send N4 Session Modification Request indicating DL AN Tunnel Info of T-RAN to the S-UPF.
9b.	[Conditional] S-UPF to SMF: N4 Session Modification Response.
	The S-UPF acknowledges by sending N4 Session Modification Response message to SMF.
10a.	[Conditional] SMF to UPF (PSA): N4 Session Modification Request.
	For non-roaming or local breakout roaming scenario, the SMF sends N4 Session Modification Request message to PDU Session Anchor UPF, UPF (PSA), providing N3 AN Tunnel Info of T-RAN or the DL CN Tunnel Info of T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. If the existing intermediate S-UPF terminating to N9 toward the H-UPF (PDU Session Anchor) is relocated for the home routed roaming scenario, the V-SMF invokes an Nsmf_PDUSession_Update Request service operation toward the H-SMF.
	If T-UPF is not inserted or an existing intermediate S-UPF is not relocated, steps 10a and step 10b are skipped.
10b.	[Conditional] UPF (PSA) to SMF: N4 Session Modification Response.
	The UPF (PSA) sends N4 Session Modification Response message to SMF. In order to assist the reordering function in the T-RAN, the UPF (PSA) sends one or more "end marker" packets each QoS Flow that require reordering on the old path immediately after switching the path, the source UPF shall forward the "end marker" packets to the source RAN. At this point, UPF (PSA) starts sending downlink packets to the T-RAN, via T-UPF if a new T-UPF is inserted or an existing intermediate S-UPF is relocated. In case of home routed roaming scenario, the H-SMF responds with the Nsmf_PDUSession_Update Response service operation once the H-UPF (PDU Session Anchor) is updated with the UL tunnel information of the T-UPF.
	When there are multiple UPFs(PSA), step 10a and step 10b are performed for each UPFs(PSA).
11.	SMF to T-AMF: Nsmf_PDUSession_UpdateSMContext Response (PDU Session ID).
	SMF confirms reception of Handover Complete.
12.	The UE may initiate mobility Registration procedure as described in clause 4.2.2.2.2.
	The target AMF knows that it is a Handover procedure and therefore the target AMF performs only a subset of the Registration procedure, specifically the step 5,6,10 for the context transfer between source AMF and target AMF are skipped.
13a.	[Conditional] SMF to S-UPF (intermediate): N4 Session Release Request.
	If there is a source intermediate UPF, the SMF initiates resource release, after timer in step 7 or indirect data forwarding timer expires, by sending an N4 Session Release Request (Release Cause) to source UPF. This message is also used to release the indirect data forwarding resource in S-UPF.
13b.	S-UPF to SMF: N4 Session Release Response.
	The S-UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.
	In case of indirect data forwarding, the resource of indirect data forwarding is also released.
14a.	AMF to S-RAN: UE Context Release Command ().
	After the timer in step 6a expires, the AMF sends UE Context Release Command.
14b.	S-RAN to AMF: UE Context Release Complete ().
	The source RAN releases its resources related to the UE and responds with a UE Context Release Complete () message.
15a.	[Conditional] SMF to T-UPF: N4 Session Modification Request.
	If indirect forwarding applies and UPF is relocated, after timer of indirect data forwarding expires, the SMF sends N4 Session Modification Request to T-UPF to release the indirect data forwarding resource.
15b.	[Conditional] T-UPF to SMF: N4 Session Modification Response.
	The T-UPF acknowledges with an N4 Session Modification Response message to confirm the release of indirect data forwarding resources.
	***** End of 1st Change *****	

***** 2nd Change *****
[bookmark: _Toc498413988]4.2.2.2.3	Registration with AMF re-allocation
When an AMF receives a Registration request, the AMF may need to reroute the Registration request to another AMF, e.g. when network slicing is used and the initial AMF is not the appropriate AMF to serve the UE. The Registration with AMF re-allocation procedure, described in figure 4.2.2.2.3-1, is used to reroute the NAS message of the UE to the target AMF during a Registration procedure.




Figure 4.2.2.2.3-1: Registration with AMF re-allocation procedure
The initial AMF and the target AMF register their capability at the NRF.
1.	Steps 1 and 2 of figure 4.2.2.2.2-1 have occurred, and the (R)AN sends the Registration request message within an Initial UE message to the initial AMF.
2.	If the AMF needs the SUPI and/or UE's subscription information to decide whether to reroute the Registration Request or if the Registration Request was not sent integrity protected or integrity protection is indicated as failed, then AMF performs steps 4 to 9a of figure 4.2.2.2.2-1.
3a.	[Conditional] Initial AMF to UDM: Nudm_SubscriberDataManagement_Get (SUPI, Slice selection data request).
	If the initial AMF needs UE's subscription information to decide whether to reroute the Registration Request and UE's slice selection subscription information was not provided by old AMF, then initial AMF request UE's slice selection data from UDM by invoking the Nudm_SDM_Get (see clause 5.2.3.3.1) service operation.
3b.	UDM to initial AMF: Response to Nudm_SDM_Get with (Subscribed S-NSSAIs).
	UDM responds with slice selection data to initial AMF.
4a.	[Conditional] Initial AMF to NSSF: Slice Selection request (Requested NSSAI, Subscribed S-NSSAIs, TAI, PLMN ID of the SUPI).
	If there is a need for slice selection, e.g. the initial AMF cannot serve all the S-NSSAI(s) from the Requested NSSAI permitted by the subscription information, the initial AMF sends a Slice Selection Request to the NSSF. It sends to NSSF Requested NSSAI, Subscribed S-NSSAIs, PLMN ID of the SUPI and the TAI of the UE.
Editor's note:	The conditions to trigger a slice selection in the Initial AMF are FFS
4b.	[Conditional] NSSF to Initial AMF: Slice Selection response (AMF Set or list of AMF addresses, Allowed NSSAI, [NSI ID], [NRF], [List of rejected (S-NSSAI(s), cause value(s))]).
	The NSSF returns to initial AMF the Allowed NSSAI and the target AMF Set or, based on configuration, the list of candidate AMF(s). When multiple Network Slice instances in the registration area are able to serve a given S-NSSAI and the NSSF has selected one of them to serve the UE, the NSSF may return a NSI ID associated with that given S-NSSAI. The NSSF may return the NRF(s) to be used to select NFs/services within the selected Network Slice instance(s). It may return also information regarding rejection causes for S-NSSAI(s) not included in the Allowed NSSAI.
NOTE:	The NRF(s) returned by the NSSF belong to any level of NRF (see clause 6.2.6 of TS 23.501 [2]) according to the deployment decision of the operator.
Editor's note:	Whether NSI ID is needed is FFS.
Editor's note:	Logic during roaming is FFS.
5. [Conditional] Initial AMF to old AMF: Namf_Communication_RegistrationCompleteNotify (failure cause ).
	The initial AMF decides to reroute the NAS message to another AMF. The initial AMF sends a reject indication to the old AMF telling that the UE Registration procedure did not fully complete at the initial AMF. The old AMF continues as if the Namf_Communication_UEContextTransfer had never been received.
6a.	[Conditional] Initial AMF to NRF: NF discovery request (NF type, AMF Set).
	If the initial AMF does not locally store the target AMF address, and if the initial AMF intends to use direct reroute to target AMF or the reroute via RAN message needs to include AMF address, then the initial AMF sends an NF discovery request to the NRF to find a proper target AMF which has required NF capabilities to serve the UE. The NF type is set to AMF. If network slicing is used, the AMF Set is included in the NF discovery request.
6b.	NRF to AMF: NF discovery response (AMF pointer and AMF address (or list of AMFs, plus additional selection rules and NF capabilities)).
	The NRF replies with the list of potential target AMF(s). The NRF may also provide the details of the services offered by the candidate AMF(s) along with the notification end-point for each type of notification service that the selected AMF had registered with the NRF, if available. As an alternative, it provides a list of potential target AMFs and their capabilities, and optionally, additional selection rules. Based on the information about registered NFs and required capabilities, a target AMF is selected by the initial AMF.
	If network slicing is used and if the initial AMF is not part of the target AMF set, and is not able to get a list of candidate AMF(s) by querying the NRF with the target AMF set (e.g. the NRF locally pre-configured on AMF does not provide the requested information, the query to the appropriate NRF provided by the NSSF is not successful, or the initial AMF has knowledge that the initial AMF is not authorized as serving AMF etc.) then the initial AMF shall forward the NAS message to the target AMF via (R)AN executing step 7(B); the Allowed NSSAI and the AMF Set are included to enable the (R)AN to select the target AMF.
7(A).	If the initial AMF, based on local policy and subscription information, decides to forward the NAS message to the target AMF directly, the initial AMF invokes the Namf_Communication_N1MessageNotify CreateUEContext to the target AMF, carrying the rerouted NAS message. The Namf_Communication_N1MessageNotify CreateUEContext service operation includes the information enabling (R)AN to identify the N2 terminating point and the NAS message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF has obtained the Allowed NSSAI and other information as described at step 4a/b, the Allowed NSSAI and the other information are included. The target AMF responses to the initial AMF with Namf_Communication_CreateUEContext Response (step 7b), The the target AMF then updates the (R)AN with a new updated N2 termination point for the UE (step 7b7c), the (R)AN acknowledges the updated N2 termination point (step 7c7d). Step 7(B) is skipped.
NOTE:	Steps 7b and 7c can occur separately or as part of the first subsequently required N2 interaction.
7(B).	If the initial AMF, based on local policy and subscription information, decides to forward the NAS message to the target AMF via (R)AN, the initial AMF sends a Reroute NAS message to the (R)AN (7a). The Reroute NAS message includes the information about the target AMF and the Registration Request message carried at step 1, and optionally the UE's SUPI and MM Context. If network slicing is used and the initial AMF has obtained the Allowed NSSAI, the AMF Set and other information as described at step 4a/b, the Allowed NSSAI, the AMF Set and the other information are included. The (R)AN sends the Initial UE message to the target AMF (7b) indicating reroute due to slicing.
8.	The target AMF may decide to invoke an AUSF. In that case, the target AMF shall select an AUSF as described in TS 23.501 [2], clause 6.3.4.
9.	The AUSF shall initiate authentication of the UE and NAS security functions.
	The authentication and security are performed as described in TS 33.501 [15].
Editor's note:	It is FFS whether the AUSF or the AMF initiates the authentication.
10.	After receiving the Registration Request message transmitted at step 7(A)a or step 7(B)b, the target AMF, based on rerouting due to slicing, continues with the Registration procedure from step 11 until 22 of figure 4.2.2.2.2-1 (with the target AMF corresponding to the new AMF).
Editor's note:	Whether the target AMF needs to interact with the NSSF to determine a Registration Area that is homogenous from slicing support point of view is FFS.
Editor's note:	The case when the target AMF cannot be determined and provided to the initial AMF, and the default AMF needs to be selected in step 3 is FFS.
Editor's note:	Whether both option (A) and option (B) are acceptable from a RAN perspective needs to be evaluated by RAN WGs.

***** End of 2nd Change *****

***** 3nd Change *****
[bookmark: _Toc498414183]5.2.2	AMF Services
[bookmark: _Toc498414184]5.2.2.1	General
The following table shows the AMF Services and AMF Service Operations.
Table 5.2.2.1-1: List of AMF Services
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer(s)

	Namf_Communication
	UEContextTransfer
	Request/Response
	Peer AMF

	
	RegistrationCompleteNotify
	Subscribe/Notify
	Peer AMF

	
	N1MessageNotify
	Subscribe/Notify

	SMF, SMSF, PCF, NEF

	
	N1MessageSubscribe
	
	SMF, SMSF, PCF, NEF

	
	N1MessageUnSubscribe
	
	SMF, SMSF, PCF, NEF

	
	N1N2MessageTransfer
	Request/Response
	SMF, SMSF, PCF, NEF

	
	N2InfoSubscribe
	Subscribe/Notify

	SMF

	
	N2InfoUnSubscribe
	
	SMF

	
	N2InfoNotify
	
	SMF

	
	EBIAssignment
	Request/Response
	SMF

	Namf_EventExposure
	Subscribe for one UE, group of UE(s) or any UE.
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	
	UnSubscribe for one UE, group of UE(s) or any UE.
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	
	Notify
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	Namf_MT
	EnableUEReachability
	Request/Response
	NEF, SMF, PCF, UDM



[bookmark: _Toc498414185]5.2.2.2	Namf_Communication service
[bookmark: _Toc498414186]5.2.2.2.1	General
Service description: This service enables an NF to communicate with the UE through N1 NAS messages or with the AN (both UE and non UE specific). The service operations defined below allow the NF to communicate with the UE and the AN. The following are the key functionalities of this NF service.
-	Provide service operations for transporting N1 messages to the UE;
-	Allow NFs to subscribe and unsubscribe for notifications of specific N1 messages from the UE;
-	Allow NFs to subscribe and unsubscribe for notifications about specific information from AN;
-	Provide service operations for initiating N2 messages towards the AN;
-	Security Context Management; and
-	UE information management and transfer (including its security context);
[bookmark: _Toc498414187]5.2.2.2.2	Namf_Communication_UEContextTransfer service operation
Service operation name: Namf_Communication_UEContextTransfer
Description: Provides the UE context to the consumer NF.
Input, Required: 5G-GUTI, Reason.
Input, Optional: Integrity protected message from the UE that triggers the context transfer.
Output, Required: The UE context of the identified UE. The UE context includes the SUPI, DRX parameters, AM policy information, UE network capability, used N1 security context information, event subscriptions by other consumer NF, and the list of SM PDU Session IDs along with the SMF handling the PDU Session.
Output, Optional: Mobile Equipment Identifier (if available), Allowed NSSAI.
See clause 4.2.2.2.2 step 4 and 5 for example of usage of this service operation. If the consumer NF sent an integrity protected message from the UE, the AMF uses it to verify whether this request is permitted to retrieve the UE context of the UE. If it is permitted, the AMF provides UE context to the consumer NF in the Namf_Communication_UEContextTransfer response.
[bookmark: _Toc498414188]5.2.2.2.3	Namf_Communication_RegistrationCompleteNotify service operation
Service operation name: Namf_Communication_RegistrationCompleteNotify
Description: This service operation is used by the consumer NF to inform the AMF that a prior UE context transfer has resulted in the UE successfully registering with it. The UE context is marked inactive in the AMF.
NOTE 1:	This notification corresponds to an implicit subscription.
Input, Required: 5G-GUTI, Reason.
Input, Optional: PDU Session ID(s) (indicates the PDU Session(s) to be released).
Output, Required: None.
Output, Optional: None.
See clause 4.2.2.2.2 step 10 for example usage of this service operation. When the consumer NF (AMF) receives this notification, it marks the UE context information as inactive since the UE context has been successfully transferred to the peer NF and the UE has successfully registered there. The AMF sends a Namf_Communication_TransferComplete ack to the consumer NF.
NOTE 2:	Whether notification Ack need a separate message or be realized in the transport layer will be determined in TS 29.518 [18].
[bookmark: _Toc498414189]5.2.2.2.4	Namf_Communication_N1MessageNotify service operation
Service operation name: Namf_Communication_N1MessageNotify
Description: AMF notifies the N1 message received from the UE to a destination CN NF.
Input, Required: AMF ID (GUAMI), N1 Message(s)
Input, Optional: local time zone, UE's current location, AN type AN N2 terminating point, Allowed NSSAI, SUPI, MM Context.
Output, Required: None.
Output, Optional: None.
The destination NF type to be notified is determined based on one of the following:
-	The N1 message type is always known to be consumed by one particular NF type; or
-	An NF had explicitly subscribed for the particular N1 message type to be notified towards it.
NOTE:	Whether notification Ack need a separate message or be realized in the transport layer will be determined in TS 29.518 [18].
The optional AN N2 terminating point, SUPI, MM Context and Allowed NSSAI parameters are included if the service operation is invoked towards a peer AMF.
[bookmark: _Toc498414190]5.2.2.2.5	Namf_Communication_N1MessageSubscribe service operation
Service operation name: Namf_Communication_N1MessageSubscribe.
Description: An NF can subscribe with the AMF to get notified of a particular N1 message type from the UE.
Input, Required: CN NF ID, N1 Message Type
Input, Optional:  SUPI.
Output, Required: None.
Output, Optional: None.
The consumer NF invokes the Namf_Communication_N1MessageSubscribe service operation (NF ID, N1 message type to subscribe) on the AMF. The consumer NF shall provide a SUPI for UE associated N1 message subscriptions. If the consumer NF is allowed to subscribe for the type of N1 message requested, the AMF creates a binding for the consumer NF to deliver subsequent Namf_Communication_N1MessageNotify towards that NF.
NOTE:	Whether Subscription Ack need a separate message or be realized in the transport layer will be determined in TS 29.518 [18].
[bookmark: _Toc498414191]5.2.2.2.6	Namf_Communication_N1MessageUnSubscribe service operation
Service operation name: Namf_Communication_N1MessageUnSubscribe.
Description: An NF can unsubscribe with the AMF to stop notifying a particular N1 message type from the UE.
Input, Required: CN NF ID, N1 Message Type
Input, Optional:  None.
Output, Required: None.
Output, Optional: None.
See step 7 of clause 4.13.3.3 and step 6c of 4.13.3.6 for details on the use of this service operation.
The consumer NF invokes the Namf_Communication_N1MessageUnSubscribe service operation (NF ID, N1 message type to subscribe) on the AMF. The AMF deletes the binding for the consumer NF for the requested N1 message type.
NOTE:	Whether UnSubscribe Ack need a separate message or be realized in the transport layer will be determined in TS 29.518 [18].
[bookmark: _Toc498414192]5.2.2.2.7	Namf_Communication_N1N2MessageTransfer service operation
Service operation name: Namf_Communication_N1N2MessageTransfer.
Description: CN NF request to transfer downlink N1 and/or N2 message to the UE and/or AN through the AMF.
Input, Required: CN NF ID, Message type (N1 or N2 or both), Message Container (s) where at least one of the message containers (N1 or N2) is required.
Input, Optional:  last message indication, Session ID, AN Type, Paging Policy Indication, Priority, Area of validity for the N2 information.
Output, Required: Result indication.
Output, Optional: None.
If the UE is in CM-IDLE state, the AMF initiates the network triggered service request procedure as specified in clause 4.2.3.4 and responds to the consumer NF with a result indication, "attempting to reach UE". Otherwise, the AMF responds to the consumer NF, with a Namf_Communication_N1N2MessageTransfer response, providing a result indication of whether the AMF was able to successfully transfer the N1 and/or the N2 message towards the UE and/or the AN. A result indication of "N1/N2 transfer success" does not mean that N1 message is successfully received by the UE. It only means that the AMF is able to successfully send the N1 or N2 message towards the AN.
The "Area of validity for the N2 information", if included is used by the AMF to determine whether the N2 information provided by the consumer NF can be used towards the AN based on the current location of the UE. If the location of the UE is outside the "Area of validity for the N2 information" indicated, the AMF shall not send the N2 information to the AN.
In case the consumer NF knows that a specific downlink N1 message is the last message to be transferred in this transaction, the consumer NF shall include the last message indication in the Namf_Communication_N1N2MessageTransfer service operation so that the AMF knows that the no more downlink N1 message need to be transferred for this transaction.
[bookmark: _Toc498414193]5.2.2.2.8	Namf_Communication_N2InfoSubscribe service operation
Service operation name: Namf_Communication_N2InfoSubscribe.
Description: An NF invokes this service operation to subscribe for the delivery of information contained in a specific N2 message type (e.g. notification of SMF about N3 tunnel setup information and path switch requests).
Input, Required: CN NF ID, Session ID for UE towards the NF (e.g. PDU Session ID), N2 information type to be subscribed.
Input, Optional: None.
Output, Required: None.
Output, Optional: None.
Along with transferring SM NAS message to UE using the Namf_Communication_N1MessageTransfer service operation, the SMF subscribes with AMF to get notified about the N3 tunnel setup information from the AN.
[bookmark: _Toc498414194]5.2.2.2.9	Namf_Communication_N2InfoUnsubscribe service operation
Service operation name: Namf_Communication_N2InfoUnSubscribe.
Description: An NF can invoke this service operation to unsubscribe for the delivery of information contained in a specific N2 message type.
Input, Required: CN NF ID, Session ID for UE towards the NF (e.g. PDU Session ID), N2 information type to unsubscribe.
Input, Optional: None.
Output, Required: None.
Output, Optional: None.
The consumer NF invokes the Namf_Communication_N2InfoUnSubscribe service operation (CN NF ID, N2 information type to unsubscribe, Session ID for UE towards the NF (e.g. PDU Session ID)) on the AMF. The AMF deletes the binding for the consumer NF to for the requested information to unsubscribe.
[bookmark: _Toc498414195]5.2.2.2.10	Namf_Communication_N2InfoNotify service operation
Service operation name: Namf_Communication_N2InfoNotify.
Description: The AMF uses this service operation to notify a particular N2 message information towards the NFs that have subscribed (implicitly or explicitly) for the specific information.
Input, Required: AMF ID (GUAMI), N2 information.
Input, Optional: Session ID (e.g. PDU Session ID) if the N2 information notified is related to a session (e.g PDU Session).
Output, Required: None.
Output, Optional: None.
[bookmark: _Toc498414196]5.2.2.2.11	Namf_Communication_CreateUEContext service operation
Service operation name: Namf_Communication_CreateUEContext
Description: This service operation is used by a source AMF to create the UE context in a target AMF during handover procedures or AMF re-allocation.
Input, Required: 5G-GUTI, UE context of the identified UE. The UE context includes the UE identities (SUPI,  or PEI). DRX parameters, AM policy information, UE network capability, used N1 security context information, event subscriptions by other consumer NF, and the list of SM PDU Session IDs along with the SMF handling the PDU Session, N2 information including source to target RAN transparent container, Endpoint information of S-AMF to receive N2 information notification about handover complete.
Input, Optional:.NoneThe UE context can also include DRX parameters, AM policy information, UE network capability, used N1 security context information, event subscriptions by other consumer NF, and the list of SM PDU Session IDs along with the SMF handling the PDU Session, N1 message, N2 information including source to target RAN transparent container, Endpoint information of S-AMF to receive N2 information notification about handover complete.
Output, Required: Cause, N2 information including Target to Source transparent container, N2 SM information (PDU Sessions failed to be setup list, and the N3 DL forwarding information), handle for the UE context created.
Output, Optional: None.
[bookmark: _Toc498414197]5.2.2.2.12	Namf_Communication_ReleaseUEContext service operation
Service operation name: Namf_Communication_ReleaseUEContext
Description: This service operation is used by a source AMF to release the UE context in a target AMF during handover cancel procedures.
Input, Required: Handle of the UE context.
Input, Optional:.None
Output, Required: Cause.
Output, Optional: None.
[bookmark: _Toc498414198]5.2.2.2.13	Namf_Communication_EBIAssignment service operation
Service operation name: Namf_Communication_EBIAssignment.
Description: The consumer NF uses this service operation to request a bunch of EPS Bearer IDs for a PDU Session, and optionally put a list of EBIs back.
Inputs, Required: SUPI, PDU Session ID
Input, Optional: ARP list
Outputs, Required: Cause.
Outputs, Optional: a list of <ARP, EBI> pair.
The consumer NF invokes the Namf_Communication_EBIAssignment service operation when it determines that one or more EPS Bearer IDs are required for EPS QoS mapping for a PDU Session. The AMF responds the consumer NF with a cause which indicates whether the assignment is successful or not. If the assignment is successful, the AMF provides a list of <ARP, EBI> pair to the consumer NF.
Editor's Note: How AMF uses the parameter "ARP list" for EBI assignment is FFS.

***** End of 3nd Change *****
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