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Abstract of the contribution: This contribution provides a high level description on connection and mobility management feature.
Discussion

Based on the conclusion reached in the 3GPP TR 23.799 and the TS skeleton under the discussion, we propose to use the following text to describe the high level feature of connection and mobility management.
Proposal

Add the following text to the TS 23.501.
*************** Start of changes *********************
3.1
Definitions

Definition format (Normal)

<defined term>: <definition>.

Allowed area: A tracking area list determined by the core network, where the UE is allowed to initiate control plane and user plane communication with the network.

Forbidden area: A tracking area list determined by the core network, where the UE is not allowed to initiate neither control plane nor user plane communication with the network.

MO only mode: A UE in MO only mode is characterized by the UE performing a registration upon the expiration of a registration timer (with potentially a very long periodic registration timer value), but not listening to paging.

Non-allowed area: A tracking area list determined by the core network, where the UE is not allowed to initiate Service Request or session management signalling to obtain user services, but it is allowed to perform periodic registration update (due to periodic registration update timer expiration), regular registration update (due to mobility outside of the TAI list), and respond to core network paging.
*************** Next change *********************
5
High level features
Editor’s notes: This should include high level functionality for features and functionalities supported by the architecture e.g. Network access control, Network slicing, dual/multi-connectivity, MM, SM, Overall QoS Concept, Identities, Authentication, security aspects, interworking, migration, PDU session, architecture impact due to virtualization etc.

5.2
Connection, Registration and Mobility Management

Editor’s note: this should include location, reachability management and HO.
The connection, registration and mobility management provides mechanisms to track the location of a UE and maintain the signalling connection between the UE and the network.
5.2.1 
Registration Management

Editor’s note: Access independent aspects. This can also include mobility restriction aspects.
Registration management is to establish and maintain mobility management context for a UE. For a registered UE, the Registration Management is further used to manage UE registration area and apply mobility restrictions.
5.2.1.x
5G Mobility Management states

The 5G Mobility Management (MM) states describe the Mobility Management states that result from the mobility management procedures e.g. Registration procedures.
5.2.1.x.1
Definitions of main 5G Mobility Management states

5.2.1.x.1.1
5G MM-DEREGISTERED

If a UE is in the 5G MM‑DEREGISTERED state, the network has no valid 5G MM context for the UE, and then the UE is not reachable.
In the 5G MM-DEREGISTERED state, some UE context can still be stored in the UE and AMF, e.g. to avoid an authentication procedure during every registration procedure.
5.2.1.x.1.2
5G MM-REGISTERED

The UE enters the 5G MM-REGISTERED state after successfully registering to the AMF. 

The AMF enters the 5G MM-REGISTERED state by a successful registration procedure. 
After an explicit or implicit de-registration procedure, the state is changed to 5G MM-DEREGISTERED in both the UE and the AMF.
5.2.1.x.2
5G mobility management state transition
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Figure 5.2.1.x.2-1: 5G MM state transition in UE


[image: image2.emf]5G MM-DEREGISTERED

De-registration,

Registration Reject

Registration Accept

5G MM-REGISTERED


Figure 5.2.1.x.2-2: 5G MM state transition in AMF

5.2.1.y
Registration Area management

Registration Area management comprises the functions to allocate and reallocate a Tracking Area Identity list to the UE. The "tracking area list concept" is similar as that in EPS. The allocation of Tracking Area Identity list may take UE mobility pattern into account. All tracking areas in a Tracking Area List to which a UE is registered are served by the same serving AMF.
If a UE is within an “allowed area”, the registration area allocated to the UE is within or equivalent to the "allowed area".
5.2.1.z
Mobility Restrictions

Mobility Restrictions comprises the functions for restrictions to mobility handling of a UE. The restrictions to UE mobility are determined by core network based on information such as UE subscription, UE capabilities, UE location and/or network policies, and can be adjusted based on UE mobility pattern.
NOTE x:
What UE capabilities, if any, that are used to determine UE mobility restrictions is to be determined.
Mobility restrictions can be updated during a mobility management procedure due to, e.g. UE subscription, UE location, and/or network policies change.

The Mobility Restriction functionality is provided by the UE, the radio access network and the core network.
Mobility Restriction functionality in 5G CM-IDLE state specified in the clause 5.2.2.x.1.1 is executed in UE based on the restriction information configured by the core network. The core network may configure an "allowed area", "non-allowed area" and/or "forbidden area" to a UE. 
In the case of a UE being provided with overlapping restriction areas, then the evaluation of "forbidden area" has precedence over the evaluation of " allowed area "and the "non-allowed area"; and the evaluation of "non-allowed area" has precedence over the evaluation of "allowed area".
In roaming case, a subscription parameter, e.g. the size or usage (e.g. fixed access) of an allowed area, may be provided to the VPLMN.
Mobility Restriction functionality in 5G CM-CONNECTED state is executed in the radio network and the core network. The core network provides the radio network with a Handover Restriction List. The Handover Restriction List specifies roaming, area and access restrictions. The area restriction may contain an "allowed area" or a “non-allowed area”.
5.2.2 
Connection Management

Editor’s note: Access independent aspects.
Connection management comprises the functions of establishing and releasing a NAS signalling connection for a UE.

5.2.2.x
5G Connection Management states

The 5G Connection Management (CM) states describe the signalling connectivity between the UE and the AMF.

5.2.2.x.1
Definition of main 5G connection management states
5.2.2.x.1.1
5G CM-IDLE

A UE is in 5G CM-IDLE state when no NAS signalling connection between UE and AMF exists. In 5G CM-IDLE state, a UE performs cell selection/reselection and PLMN selection.

There are no N2 and N3 connections for the UE in the 5G CM-IDLE state.

A UE in the 5G MM-REGISTERED and 5G CM-IDLE state shall:

-
perform a tracking area update 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;
NOTE X:
If an UE doesn't receive a valid TAI list from the network, e.g. a UE in MO only mode, it will not perform a TAU update.

-
perform the periodic tracking area updating procedure to notify the AMF that the UE is available;

-
perform a tracking area update for a change of the UE's Core Network Capability information or the user’s preferences;
NOTE Y:
The detail of UE's Core Network Capability information and user’s preferences are to be determined.
-
answer to paging by performing a service request procedure;

-
perform a service request procedure when uplink signalling or user data is to be sent.

The UE and the AMF shall enter the 5G CM-CONNECTED state when the signalling connection is established between the UE and the AMF. Initial NAS messages that initiate a transition from 5G CM-IDLE to 5G CM-CONNECTED state are Registration Request, Service Request or De-Registration Request.
5.2.2.x.1.2
5G CM-CONNECTED
A UE is in the 5G CM-CONNECTED state when a NAS signalling connection between the UE and the AMF exists. 
There is a N2 connection for the UE in the 5G CM-CONNECTED state, and may be some N3 connections if the UE has active PDU sessions, but there may be no active RRC connections for the UE.

The UE performs the tracking area update procedure when the TAI in the received system information is not in the list of TA's that the UE registered with the network.
The UE shall enter the 5G CM-IDLE state when the NAS signalling connection to the AMF has been released or broken. This release or failure is explicitly indicated by the 5G (R)AN to the UE or detected by the UE.

After a signalling procedure, the AMF may decide to release the signalling connection to the UE, after which the state at both the UE and the AMF is changed to 5G CM-IDLE.
5.2.2.x.2
5G connection management state transition
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Figure 5.2.2.x.2-1: 5G CM state transition in UE
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Figure 5.2.2.x.2-2: 5G CM state transition in AMF

5.2.2.y
NAS signalling connection management

NAS signalling connection management includes the functions of establishing and releasing a NAS signalling connection.
5.2.2.y.1
NAS signalling connection establishment
NAS signalling connection establishment function is provided by the UE and the AMF to establish a NAS signalling connection for a UE in 5G CM-IDLE state. 

When the UE in 5G CM-IDLE state needs to transmit an NAS message, the UE shall initiate a Service Request procedure to establish a signalling connection to the AMF as specified in 3GPP TS 23.502 clause X.X. 
Based on UE preferences, UE subscription, UE mobility pattern and/or network configuration, the AMF may keep the NAS signalling connection until the UE de-registers from the network.
5.2.2.y.2
NAS signalling connection Release
The procedure of releasing a NAS signalling connection is initiated by the 5G (R)AN node or the AMF. 

The UE consider the NAS signalling connection is released if it detects the RRC connections are released. After the NAS signalling connection is released, the UE and the AMF enters 5G CM-IDLE state.
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.
5.2.3.x 
Reachability Management

The location of a UE in 5G CM-CONNECTED state is known by the network on a serving (R)AN node granularity. 
The location of a UE in 5G CM-IDLE state is known by the network on a Tracking Area List granularity except for UEs in MO only mode. A UE in MO only mode should not be tracked by the network. All cells of the Tracking Areas in which a UE in 5G CM-IDLE state is currently registered needs to be taken into account for paging. The UE may be registered in multiple Tracking Areas.
A UE in 5G CM-IDLE state performs periodic registration with the network after the expiry of a periodic registration timer except for UEs in MO only mode. A UE in MO only mode shall perform a registration upon the expiration of the periodic registration timer, but does not listen to paging. If the UE moves out of network coverage when its periodic TAU timer expires, the UE shall perform a registration when it next returns to the coverage. The UE's periodic TAU timer is restarted from its initial value whenever the UE enters 5G CM-IDLE state. 
The AMF allocates periodic TAU timer value to UEs. If a UE is in MO only mode, the AMF may allocate a long periodic TAU timer value.

Typically, the AMF runs a mobile reachable timer. Whenever the UE enters 5G CM-IDLE state the timer is started with a value similar to the UE's periodic TAU timer. If this timer expires in the AMF, the AMF can deduce that the UE is not reachable. However, the AMF does not know for how long the UE is not reachable, thus the AMF shall not immediately request the SMF(s) to delete the UE's PDU sessions. Instead, the AMF should clear the PPF flag and start an Implicit Detach timer, with a relatively large value.

With the PPF clear, the AMF does not page the UE and shall send a Downlink Data Notification Reject message to the SMF when receiving a Downlink Data Notification message from the SMF. If the Implicit Detach timer expires before the UE contacts the network, then the AMF can deduce that the UE has been 'out of coverage' for a long period of time and implicitly detach the UE.
5.2.3.y 
Support for RAN level tracking and paging
RAN level tracking and paging is provided to a UE in 5G CM-CONNECTED state as described in 3GPP TS XX.XX. 

For enabling RAN level tracking and paging, after the UE enters 5G CM-CONNECTED state, the network may provide some assistance information to 5G RAN based on UE mobility pattern.

If RAN level tracking and paging is activated for a UE, the network shall keep N2 and N3 connections.
5.2.3.z 
Intra-3GPP mobility anchor
The intra-3GPP Mobility Anchor is the functional entity that anchors the user plane for UE mobility within 3GPP access network.
An intra-3GPP Mobility Anchor may be close to (R)AN or locate in the core network.
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 *********************
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