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It is proposed to agree the following changes in TR 23.742.
***** Start of Change *****

6.18
Solution 18: Further AMF modularization
6.18.1
Introduction
This solution addresses the key issue 1 Optimal modularization of the system.
In Rel-15, one AMF instance is modularized as four services: Namf_Communication, Namf_EventExposure, Namf_Location, and Namf_MT. 
This solution is proposed to introduce an independent service to manage the N2 connection for the UE.
6.18.2
High-level Description

A further service named N2 service is split from the AMF. The N2 service terminates the TNLA protocol. The Non UE-associated NGAP services is provided between the N2 service instance and NG-RAN. The Release 16 AMF terminates the N1 interface and keeps all functionalities of Release 15 AMF except the Non UE- associated NGAP services and TNLA handling. The UE-associated NGAP services are still provided between the NG-RAN and AMF. The following figure shows the proposed concept.
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Figure 6.18.2-1: Further AMF modularization
The interface between the AMF and N2 service is service based. The AMF and N2 service register its service profiles/configurations together with the service area into the NRF. The AMF obtains the service profiles of N2 service in the same service area. Similar, the N2 service obtains the service profile of AMF in the same service area.

The N2 service aggregates configuration information from all NG-RANs connecting to it and registers the N2 service configuration information into the NRF. The NRF then notifies the AMF with N2 service configuration. The N2 service stores the NG-RAN configuration. The AMF stores N2 configuration.
When the UE is in IDLE state, the N2 service removes the UE contexts while the AMF keeps the UE context. When the UE is in CONNECTED mode, the N2 service keeps the mapping information between the NG-RAN and the AMF serving the UE. The N2 service converts the transportation protocol between SBI and TNLA, but does not change the UE- associated NGAP signalling  exchanged between the NG-RAN and AMF.
When the UE is registered via multiple accesses within the same PLMN, the N2 service is selected per access, while only single AMF is used to serve the UE.
Service Set concept can be used for the N2 service. The relationship between N2 service Set and AMF service Set is 1:1. One N2 service setis mapped to a one AMF service Set. 
The NG-RAN and peer NFs don’t need to know if the N2 service instance has been split from AMF instance or not, therefore no impact on NG-RAN and peer NFs.
The N2 service instance transparently transfer the UE- associated NGAP signalling between the AMF and NG-RAN. Any race conditions with multiple requests for the same UE are handled in NG-RAN and AMF instance as Rel 15. 

6.18.3
Illustrated Procedures

Editor's note:
This clause describes related high-level procedures for the solution.

6.18.3.1
AMF or N2 Service Registration/Update/Deregistration
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Step 1a~3a, 1b~3b, After AMF instance or N2 service is instantiated/removed in the network, or the configuration information of AMF or N2 service has been updated, it registers/deregisters is latest service profiles in the NRF. The service profile includes the service area of the AMF or N2 service.
Step 4, If the NRF already has the N2 services registered before, the NRF checks whether the N2 Service area is the same as the AMF service area. If yes, the NRF notifies the AMF with the latest service profile of N2 eservice via Nnrf_NFManagement_NFStatusNotify message

Step5, If the N2 service has registered in NRF before and subscribed AMF service status notification, the NRF checks whether the N2 service area is the same as the AMF service area. If yes the NRF notifies the N2 service with the latest service profiles of AMF via Nnrf_NFManagement_NFStatusNotify message

Step 6~7, if the N2 service receives the Nnrf_NFManagement_NFStatusnotification from the NRF, the N2 service sends AMF configuration update message to the NG-RAN to update the AMF information stored in the NG-RAN.
6.18.3.2
NG-RAN setup or configuration update
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Step1~3, in case of adding a new NG-RAN, the NG-RAN sends a NR Setup request to N2 service. In case of configuration update of the NG-RAN, the NG-RAN sends NR Configuration update request to the N2 service. If case of restoration, the NG-RAN send a NR reset message to the N2 service. 

The NG-RAN performs step1~3 to all the N2 services it has been configured to connect.

Step 4~5, N2 service collects configuration information from all NG-RANs it has TNLA connections with. The N2 service updates the N2 service configuration information in the NRF. The NRF responses to the N2 service.
Step 6, if the AMF service has registered in NRF before and subscribed N2 service status notification, the NRF checks whether the N2 service area is the same as the AMF service area. If yes, the NRF notifies the AMF with the latest N2 service configuration information via Nnrf_NFManagement_NFStatusNotify message.
6.18.3.3
Mobile Origination procedure
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Step 1, the UE initiates a NAS procedure, e.g. registration procedure, or service request procedure. NAS message is included in the RRC message.

Step 2, same as Release 15. The NG-RAN now selects the N2 service instance, instead of AMF service instance. 
Step 3, if the GUAMI or 5G S-TMSI of the UE is included in step2, the N2 service selects AMF using the GUAMI or 5G S-TMSI. Otherwise the N2 service randomly selects an AMF service instance in the corresponding AMF Set. N2 service sends Nn2_N1N2Message_Notification(NAS message, N2 UE ID) message to AMF. N2 UE ID is allocated by N2 service to uniquely identify the UE context in the N2 service Set
Step 4, AMF handles the NAS message. 
Step 5. If AMF service needs to send message back to NG-RAN, it sends the Nn2_N1N2Message Transfer message to N2 service. AMF allocates N1 UE ID to uniquely identify the UE context in the AMF Set and includes it in the message to N2 service. This message also include the N2 UE ID received in step 3.

Step 6~9, the N2 service identifies the UE context via N2 UE ID and stores the N1 UE ID. The N2 service transfers the DL NAS message to the UE via NG-RAN. The UE may send UL NAS message to the AMF via the NG-RAN and N2 service. The NG-RAN and N2 service exchange N2 messages by using the RAN UE NGAP ID and AMF UE NGAP ID to uniquely identify the UE context. The N2 service and AMF exchanges the messages by using the N2 UE ID and N1 UE ID to identify the UE context. 
6.18.3.4
Mobile termination procedure
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Step 1, when the UE is in idle mode and AMF receives a downlink transmission message, e.g. Namf_Communication_N1N2MessageTransfer message, the AMF decides to page the UE. 

Step 2, the AMF selects one or multiple N2 service instances based on UE registration area. 

Step 3~5. The AMF sends Nn2_Paging Request message to the selected N2 service instance(s). This message includes the UE registration area and the S-TMSI of the UE. The N2 service decides all the NG-RANs under the UE registration area and sends the N2 paging message to the selected NG-RANs. The NG-RAN pages the UE when it receives the paging request message from N2 services. 
Step 6. The UE initiates Service Request procedure when it receives the paging message.
6.18.4
Impacts on existing NFs, NF services and interfaces

Editor's note:
This clause describes impacts to existing services and interfaces.

The AMF is further split the N2 service outside of the AMF services.
NRF is enhanced to support AMF and N2 service management and status notification.
No impacts on NG-RAN, UE, other peer NFs.
6.18.5
Evaluation
Editor's note:
This clause provides an evaluation of the solution.
The solution further decouple a new service N2 service outside of AMF. The N2 service terminates the TNLA protocols. The Non UE-associated NGAP services is provided between the N2 service instance and the NG-RAN. The UE-associated NGAP service is provided between the AMF service instance and the NG-RAN. The N2 service exposes a service based interface that can be used by other services (e.g. AMF). The N2 service instance The AMF does need to handle the TNLA protocol so this can simplify the AMF logic. This solution has no impact on the NG-RAN and other peer NFs and is therefore backwards compatible.

***** End of Changes *****
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