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Abstract of the contribution:

This paper proposes the NG registration management and connection management states and states transitions.
Discussion
We have the following agreements in subclause # 8.3 of TR23.799 which related with the RM and CM states:
Agreements for CN/NAS state model on Key issue #3 Mobility Management are as follows:
1.
A single MM state model shall be specified consisting of

-
An MM De-registered state, in which the UE is not attached to the network; and

-
An MM Registered state, in which the UE is attached to the network. While MM Registered, the UE may be either:
-
in a CN Idle state, in which the UE may only be tracked at CN location area level and may achieve at least a comparable power efficiency to that of LTE's ECM IDLE state; or

-
in a CN Connected state, in which the UE location is known on the level of the serving RAN node.
2.
NextGen Core shall be able to optimize the MM procedures of a UE within the single MM state model.

3.
RAN2 is expected to define means for a UE in MM Registered CN Connected state not transmitting or receiving data to achieve a comparable power efficiency to that of a UE in CN Idle state.

4.
The network shall be able to control whether a UE in MM Registered/CN Connected state uses handover or cell reselection.
5.
UE and core network shall at least support tracking area list as registration area for standalone NR and evolved E-UTRA.
-
It is possible that the core network allocates tracking area list including both the standalone NR and evolved E-UTRA.
NOTE 1: Whether to define procedures to support the Close Subscriber Group (CSG), including the hybrid access mode, is to be determined during normative phase.
6. The NG CN may suspend the Session Management procedure with RAN and UE if the UE is in CN Idle state and paging for the UE is not possible or not required, and continues the Session Management procedure with the RAN and the UE (i.e. synchronizes the session context with the RAN and the UE) when the UE enters in CONNECTED state.
Agreements for UE reachability management are as follows:

1.
The RAN-level paging maybe triggered by RAN while UE is in CN-CONNECTED mode.
2.
Upon successful registration, the network may keep the UE in CN-CONNECTED mode.
3.
The NW decides on which mobility procedure (e.g. paging, reachability detection) should be used or not, and the related parameters (e.g. the area to apply the determined mobility procedure),  based on received preferences from the UE on requested features, and also based on subscription and local policy.
4. The UE reachability detection may be managed by RAN while UE is in CN-CONNECTED mode. When the UE is detected as unreachable at the RAN, the RAN notifies that to the CN.

NOTE 5: 
 How to do the RAN level reachability detection and notify to the CN in case of UE is unreachable is to be decided by the RAN WG.
5.   If the UE needs to be de-registered at the end of CN-Connected mode, the UE can provide the preference e.g.: 

- CN-IDLE mode is required, or CN-IDLE mode is not required

NOTE 6:      If not provided, by default, CN-IDLE mode is required.

6. Implicit detach after some period of data inactivity should be supported.

Agreements for area definition as follows:
1.
Paging area in the CN: Used for CN level paging and tracking. It is same as the registration area allocated by the network when the UE is registered to the Network. It is defined by CN (e.g., in the form of a list of tracking area.)
According to the agreements, we propose to add registration management and connection management state models in the TS 23.501.
Proposal:

The following changes are proposed to be added to TS 23.501.
**************************************Start of 1st change*****************************************
5.2
Connection, Registration and Mobility Management

Editor’s note: this should include location, reachability management and HO.
5.2.1 
Registration Management
Editor’s note: Access independent aspects. This can also include mobility restriction aspects.
5.2.1.x   5G Registration Management States

5.2.1.x.1
Definition of 5G Registration Management states

The 5G Registration Management (5G RM) states describe the states that result from the registration management procedures e.g. the Registration and Deregistration procedures.

The following two 5G RM states are specified:
-
5G RM-DEREGISTERED
In the 5G RM-DEREGISTERED state the UE is not registered to 5G core network. The AMF has no valid location for the UE. The UE is not reachable by an AMF.
In the 5G RM-DEREGISTERED state some UE context may still be stored in the UE and AMF, e.g. to avoid running an authentication procedure during every Registration procedure.
-
5G RM-REGISTERED
In the 5G RM-REGISTERED state the UE can receive services that require registration in the 5G network. The UE location is known in the AMF to at least an accuracy of the registration area (e.g., in the form of a list of tracking areas) allocated to the UE. 
In the 5G RM-REGISTERED state the UE shall setup the security context.
5.2.1.x.2
5G RM State transition and functions
The UE and the AMF shall transit from 5G RM-DEREGISTERED to 5G RM-REGISTERED state,

· after performing a successful Registration procedure;
· after performing a handover procedure from EPS to 5G.
The UE and AMF shall transit from 5G RM-REGISTERED to 5G RM-DEREGISTERED, 
· after performing a De-registration procedure;
· when the UE receives the Registration Reject messages with the 'cause value' which results in the deregistration;
· after the network rejecting a 5G registration area update with a ‘cause value’ which results in the deregistration;
· after performing a handover procedure from 5G to EPS.
The AMF may perform an implicit deregistration any time after the Implicit Deregistration timer expires. The state is changed to 5G RM-DEREGISTERED in the AMF after performing the implicit deregistration.

[image: image1.emf] 

R M - DEREGISTERED  

R M - REGISTERED  

Registration   accept ;  

De registration ;  

Registration   Reject ;  

Registration area update   reject ;  

Handover to   EPS .  

Handover from EPS .  

 
Figure 5.2.1-1: 5G RM state model in UE
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Figure 5.2.1-2: 5G RM state model in AMF
5.2.1.y   5G Registration Area Management 

A 5G registration area shall be allocated to UE by the 5G core network when the UE is registered to the network and when the UE updates its registration area and when the UE updates its registration area. It is used for CN level paging and location tracking. 
The 5G registration area is defined by the 5G core network (e.g., in the form of a list of tracking areas.)
The 5G registration area management comprises the functions to allocate and reallocate a Registration Area Identity (e.g., in the form of a list of tracking area) to the UE.
Editor's note:  Whether finer granularity than per TA level is to be supported is FFS.

**************************************** Next change***************************************
5.2.2 
Connection Management

Editor’s note: Access independent aspects.

5.2.2.x   5G Connection Management States

5.2.2.x.1
Definition of 5G Connection Management states

The 5G Connection Management states describe the signalling connectivity between the UE and the 5G core network.

The following two 5G CM states are specified:

-
5G CM-IDLE
In the 5G CM-IDLE state there exists no NAS signalling connection between UE and core network. There is no N2 and N3 connection for the UE in the 5G CM-IDLE state.
The UE location is known in the AMF at a registration area level. The 5G network shall support at least a tracking area list as a registration area.
Except for UEs that have had their RRC connection suspended, there exists no UE context in the 5G RAN for the UE in the 5G CM-IDLE state. 

In the 5G RM-REGISTERED and 5G CM-IDLE state the UE shall:

-
perform a registration area update when the UE moves to a registration area different from the registration area allocated to the UE, except when the UE operates in MO only mode;

-
answer to paging by performing a service request procedure, except for UEs operating in MO only mode;
-
perform the periodic registration area updating procedure to notify the AMF that the UE is available;

-
perform the service request procedure in order to establish the connection between the UE and core network when uplink user data is to be sent.

-   5G CM-CONNECTED
In the 5G CM-CONNECTED state there exists at least an N2 signalling connection between the AN and the AMF for the UE.
The UE location is known in the AMF with an accuracy of a serving 5G AN node ID. The mobility of UE is handled by the handover procedure, except for e.g. the UEs in RRC_INACTIVE mode.
The UE performs the registration area update when the UE moves to a registration area different from the registration area allocated to the UE.
5.2.2.x.2
5G CM State transition and functions
The UE and the AMF shall enter the 5G CM-CONNECTED state when the signalling connection is established between the UE and the AMF. The NAS messages that initiate a transition from 5G CM-IDLE to 5G CM-CONNECTED state are the Registration Request, Registration Area Update Request, Service Request or Deregistration Request.
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Figure 5.2.2-1: 5G CM state model in UE
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Figure 5.2.2-2: 5G CM state model in AMF
****************************************End of change*******************************************
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