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Abstract of the contribution: Registration and Connection states model for 5G has been proposed.
Discussion

In this paper, states model of UE & AMF has been provided. The general concept is similar to EPS case but some changes are proposed as below in regard to terminology and connection state model for non-3GPP access.

1) MM states ( RM states
Since MM states stands for whether a UE registered system or not. So simply propose to change MM state to RM state comprised with RM-REGISTERED r and RM-DEREGISTERED.

2) CN states - CM states

In TR 23.799 the CN/NAS connection states model is proposed as CN-IDLE and CN-CONNECTED. The CN is abbreviation of Core Network. However this state model is also for UE NAS therefore it is proposed to change CM-IDLE and CM-CONNECTED.
3) the part of Registration management 5.2.1 and Connection management 5.2.2 is non access dependent part but still the transaction of Connection states (CM-IDLE and CM-CONNECTED) is not propitiate for non-3GPP access since the connection state is always connected what a UE registered the system for non-3GPP access.
Therefore it is stated that a UE via non-3GPP is considered as CM-CONNECTED what a UE registered successfully via non-3GPP access.

In this revision:
1) Took out Connection Management part

2) Adding new General subclause
3) Further explanation to Registration Management part

4) adding further explanation on RM-DEGRESIGERED that some context may still be stored..  
5) Removed the part mentioning location accuracy since this will be captured in other clause "Registration area management" later.

6) add new EN as below in state transition part.
7) Consistent usage of common “Registration procedure”, which is used for registration, normal registration update and periodic registration update.

8) UE actions in RM states are added
9) Various editorials
: More transaction case (e.g. Handover from/to EPS) will be added upon discussion result on Interworking.
Proposal

Add the following to the TS 23.501.

*************** Start of changes *********************

5.X
Connection, Registration and Mobility Management


5.X.1 
General
The Registration and Mobility Management is used to keep track of UE location to provide service that require registration with 5GS. The Connection Management is used to establish and release UE's NAS signalling with AMF to provide signing connection.
5.X.2 
Registration Management

A UE/user needs to register with the network to receive services that require registration. To register to the selected PLMN, the UE shall initiate initial Registration procedure as described in clause 4.X.X of TS 23.502 [XX]. Also the UE in 5G CM-IDLE shall initiate a periodic Registration procedure upon the expiry of the periodic Registeration timer in order to maintain reachability. Also the UE shall initiate a Registration procedure upon mobility (e.g. enters new TA area) with network to track of UE location.
5.X.2.1 
5GS Registration Management states
The Registration Management (RM) states describe the Registration Management states that result from the Registration management procedures e.g. Registration procedures.

Two RM states are described in this document:

-
RM-DEREGISTERED.

-
RM-REGISTERED.

Editor's note: how to manage the Registration management in 3GPP access Non-3GPP access (e.g. separately or unified) is FFS.
Transition from RM-REGISTERED to RM-DEREGISTERED can occur regardless of the CM state. However, as the transition from RM-DEREGISTERED to RM-REGISTERED takes place via Registration procedure, the UE has to enter the 5G CM-CONNECTED state.
5.X.2.1.1 
Definition of main 5GS Registration Management states

5.X.2.1.1.1
RM-DEREGISTERED

In the RM‑DEREGISTERED state, the UE is not registered to 5GS. The UE context in AMF holds no valid location or routing information for the UE. The UE is not reachable by an AMF, as the UE location is not known. However some UE context may still be stored in the UE and AMF, e.g. to avoid running an authentication procedure during every Registration procedure.
In the RM-DEREGISTERED state, the UE shall:

-
attempt to register to allowed PLMN with Registration procedure.
5.X.2.1.1.2
RM-REGISTERED

The UE enters the RM-REGISTERED state by a successful registration with the Registration procedure. In the RM-REGISTERED state, the UE can receive services that require registration in the System.



In the RM-REGISTERED state, the UE shall:

-
setup the security context with the system.
-
perform Registration procedure if the current TA is not in the list of TAs that the UE has received from the network in order to maintain the registration and enable the AMF to page the UE;

-
perform Registration procedure triggered by periodic update timer to notify the 5GC that the UE is still reachable.
-
perform Deregistration procedure, when the UE needs to be no longer registered to PLMN.
After performing the Deregistration procedure, the RM state changes to RM-DEREGISTERED in the UE and in the AMF. Upon receiving the Registration Reject messages the actions of the UE and AMF depend upon the 'cause value' in the reject message. After Registration Reject, then RM state in the UE and in the AMF is RM-DEREGISTERED.

The AMF may perform an implicit detach any time after the Implicit Deregistration timer expires. The RM state is changed to RM-DEREGISTERED in the AMF after implicit Deregistration.

Editor's note: The detailed condition of implicit detach is FFS (periodic registration did not occur when it was due or due to validation of registration is expired).

5.X.1.1.3
5GS Registration Management State transition
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Figure 5.2.1.x.3-1: RM state model in UE
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Figure 5.2.1.x.3-2: RM state model in AMF

Editor's note: More transaction case (e.g. Handover from/to EPS) will be added upon discussion result on Interworking.
5.2.2 
Connection Management

Editor’s note: Access independent aspects.
5.2.3 
3GPP access specific functionalities

Editor’s note: 3GPP access specific aspects – e.g. handover, reachability, paging, N2 setup, N2 release, Service request.

5.2.4 
Non-3GPP access specific functionalities

Editor’s note: Non-3GPP access specific aspects e.g. involvement of NG-ePDG/N3IWF function. 

*************** End of changes *********************

�Now 5.3 Connection Management


�This will be move to other sub clause " Registration area management"
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