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Abstract of the contribution: This contribution proposes to decouple a new AMF service to manage the N1/N2 connection for UE.
1. Discussion

In release 15, one AMF instance is modularized as three services: Namf_Communication, Namf_EventExposure and Namf_MT. In order to achieve stateless AMF, an UDSF is introduced to store the UE context for IDLE mode UE. However some UE timer for IDLE mode UE are still running in the Namf_Communication service instance. Thus the Namf_Communication service is not fully stateless. In Release 15 the UDSF service is not defined and how to handle the running timer for IDLE mode UE is left for implementation. 

Observation 1: The Namf_Communication service is NOT fully stateless.
In Release 15, the NF service is designed as to be self-contained, reusable and use management schemes independently of other NF services offered by the same Network Function. However as the Namf_Communication service and Namf_MT service shares the same N1/N2 connection, it is not possible to fully decouple these two services. It brings problems for independent management. How to coordinate these two services is not defined and left for implementation.
Observation 2: The Namf_Communication service and Namf_MT service are not fully decoupled.
In Release 15 NF Set concept is used to achieve NF reliability. The following figure shows the concept of NF Set concept for AMF.
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It is assumed that all AMF instances in the same AMF Set support same capabilities, i.e. S-NSSAIs. If the AMF is shared by different network slices, all AMF instances in the same AMF set shall support same S-NSSAI, and all the AMF services shall also support same network slices. This bring a lot of restrictions on deployments and managements (such as it is difficulty to dynamically scale in or scale out one S-NSSAI if the AMF set supports two or more S-NSSAIs.)
Observation 3: All Namf_Communication service instances in the same AMF Set shall support same capabilities. This brings restrictions on deployments and managements.
In Release 16 NFS set concept is proposed to achieve more flexibility for NFS reliability and deployment. It is also assume that all services in the same NFS Set support same capabilities, i.e. S-NSSAIs. The following figure shows the concept of NFS Set concept for AMF.

[image: image2.emf]AMF Service Set

Comm Set 2

Comm 21

Comm 22

Comm 2n

MT Set

MT1

MT 2

MT n

Eexpo Set

Eexpo 1

Eexpo 2

Eexpo n

.

.

.

.

.

.

.

.

.

Comm Set 1

Comm 11

Comm 12

Comm 1n

.

.

.


The concept of NFS Set can provide more flexible for service deployment because there is no need to combine 3 type of AMF service into one AMF instance. For example this allows to deploy a Namf_Communication service set supporting eMBB while deploy a different Namf_Communication service set supports eMTC. These two Namf_Communication service set can be managed independently.
However because the UE has only one N1/N2 connection, in order to support two Namf_Communication instances serving the same UE at the same time, internal coordination has to be taken between two Namf_Communication service sets. Thus these two Namf_Communication service sets are not fully decoupled.
Observation 4: In order to support two Namf_Communication instances serving the same UE at the same time, internal coordination has to be taken between two Namf_Communication service sets. Thus these two Namf_Communication service sets are not fully decoupled.
The proposal in this contribution is to introduce an independent AMF service to manage the N1 and N2 connection for the UE. The new service name is Namf_ConnectionManagement. The Connection Management service terminates the N1/N2 interface. All other AMF services can invoke the Namf_ConnectionManagement service to deliver or receive N1/N2 messages. The following figure shows the proposed concept.
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When the UE is in IDLE state, all UE context is stored in the UDSF. The timer for IDLE mode UE can be implemented in the Namf_ConnectionManagement service or by other means. When the UE is in CONNECTED state, the UE is only sticky to the Namf_ConnectionManagement service instance therefore other AMF services can be fully stateless. 

The advantages to introduce the Namf_ConnectionManagement service are the following:

1) One UE can be served by two Namf_Communication services at the same time. These two Namf_Communication service can be designed to support different capabilities. This brings more flexibility on AMF service deployment.
2) All other AMF services except the Namf_ConnectionManagement can be designed as fully stateless.

3) It is possible to further decouple more AMF services out of Namf_Communication services. For example the Namf_Communication service can decoupled into independent procedures, i.e. Registration procedure, Service Request procedure, PDU Session procedure, etc.

4) The Namf_ConnectionManagement can be easily integrated into the Service Framework as defined in other solutions. Therefore common interface between NFS and ServiceFramework can be reused between AMF service and Namf_ConnectionMangement.

2. Proposal
It is proposed to agree the following changes in TR 23.742
* * * Start of Changes (ALL NEW Text)* * * 

6.x
Solution x: Further AMF modularization
6.x.1
Introduction
This solution addresses the key issue 1 Optimal modularization of the system.

In Rel-15, one AMF instance is modularized as three services: Namf_Communication, Namf_EventExposure and Namf_MT. There are several issues with this modularization:

1) The Namf_Communication service is not fully stateless because UE timers for IDLE mode UE are still running in the Namf_Communication service.

2) The N1/N2 connection are shared by Namf_Communication service and Namf_MT service .
This solution is proposed to introduce an independent AMF service to manage the N1 and N2 connection for the UE. 
6.x.2
High-level Description

The proposed new service name is Namf_ConnectionManagement. The Namf_ConnectionManagement service terminates the N1/N2 interface. Other AMF services can invoke the Namf_ConnectionManagement service to deliver or receive N1/N2 messages. When the UE is registered via different accesses in the same PLMN same Namf_ConnectionManagement service instance is used to serve the UE.
The following figure shows the proposed concept.
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Figure 6.x.2-1: AMF service set with new Namf_ConnectionManagement service
When the UE is in IDLE state, UE context are stored in the Data Repository. The timer for IDLE mode UE can be implemented in the Namf_ConnectionManagement service. When the UE is in CONNECTED state, the UE is sticky to the Namf_ConnectionManagement service instance only. 
Editor Note: It is FFS what data is required to be stored in the Data Repository.
The Namf_Communication service may be further decoupled with finer granularity services.
Editor Note: It is FFS how to further decouple the Namf_Communication service with finer granularity services.
6.x.3
Illustrated Procedures

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

6.x.4
Impacts on existing NFs, NF services and interfaces

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

6.x.5
Evaluation
Editor's note:
This clause provides an evaluation of the solution.

* * * End of Changes * * * 
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