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Abstract of the contribution: This paper considers the non-3GPP aspects for registration and connection management.
Discussion

There are the following open issues about non-3GPP aspects in clause 5.3 Registration and Connection Management in TS 23.501
(1) Non-3GPP aspects for Registration Management State

Editor's note:
how to manage the Registration management for 3GPP access & Non-3GPP access (e.g. separately or unified) is FFS.
	Proposal 1: it is proposed to manage RM state separately between 3GPP access and Non-3GPP access. 

That is, the UE and the AMF have the separate individual contexts per access but know logical association between two contexts.


Editor's note:
Applicability of Registration procedure due to the mobility (e.g. entering new TA) and due to periodic timer expiry for Non-3GPP access is FFS.
	Proposal 2: it is proposed not to manage the registration area (e.g. TA list) for non-3GPP access.
That is, there are only initial registration procedure in case of non-3GPP access.


(2) Non-3GPP aspects for Connection Management State

Editor's note:
The CM states for the UE that successfully registered via non-3GPP access is FFS.
	Proposal 3: it is proposed that the UE is considered as the CM-CONNECTED state when successfully registered via non-3GPP access, but CM state for non-3GPP access does not need to be managed

That is, the UE and the AMF do not need to transfer CM state for non-3GPP access.


(3) Non-3GPP aspects for Mobility Restrictions

Editor's note:
It is FFS whether Mobility restrictions can also apply to non-3GPP Access Technologies.
	Proposal 4: it is proposed not to limit to apply the mobility restriction in non-3GPP access, and to remain it as the operator’s policy and preference.
However, it assumes that the UE gets the mobility restriction policy for 3GPP access and additionally when connecting via non-3GPP access, it can be also applied to non-3GPP access according to operator’s policy. Also, the operator should make sure to have the mapping between 3GPP access area and non-3GPP access area in the implementation manner.


Proposal
It is proposed to add the following changes to TS 23.501.

* * * * Start of 1st Change * * * * 
5.3.2
Registration Management

5.3.2.1
General

A UE/user needs to register with the network to receive services that requires registration. To register to the selected PLMN, the UE shall initiate initial Registration procedure as described in clause 4.1.1 or clause 4.12.2 of TS 23.502 [3]. Also the UE shall initiate a periodic Registration procedure upon the expiry of the periodic Registration timer in order to maintain reachability for 3GPP access. Also the UE may initiate a Registration procedure upon mobility (e.g. enters new TA) with the network to track the UE location and for reachability for 3GPP access.

5.3.2.2
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.
The UE and the AMF separately manages the individual RM state per access, i.e. one is for 3GPP access and another is for non-3GPP access. 
Two RM states are described in this document:

-
RM-DEREGISTERED.

-
RM-REGISTERED.


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 CM-CONNECTED state.

5.3.2.2.1
Definition of main 5GS Registration Management states

5.3.2.2.1.1
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 so the UE is not reachable by an AMF. 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 if the UE wants to receive service that requires registration, the UE shall:

-
attempt to register to allowed PLMN with Registration procedure.

5.3.2.2.1.2
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:

-
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, for 3GPP access;

-
perform Registration procedure triggered by expiration of the periodic update timer to notify the 5GC that the UE is still reachable, for 3GPP access.

-
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 Deregistration 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 Deregistration is FFS.

* * * * Start of 2nd Change * * * * 
5.3.3
Connection Management

Editor's note:
Access independent aspects.

5.3.3.1
General

Connection management comprises the functions of establishing and releasing a signalling connection between a UE and the AMF. A UE is considered as the CM-CONNECTED state when successfully registered via non-3GPP access, and it is kept until RM-DE REGISTERED state of non-3GPP access.
Two CM states are described in this document:

-
CM-IDLE.
-
CM-CONNECTED
The 5GS Connection Management (CM) states describe the signalling connectivity between the UE and the AMF.

5.3.3.2
5GS Connection Management states
5.3.3.2.1
Definition of main 5GS Connection Management states
5.3.3.2.1.1
CM-IDLE
A UE is in 5G CM-IDLE state when no NAS signalling connection between UE and AMF exists. In CM-IDLE state, a UE can performs cell selection/reselection and PLMN selection.

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

A UE in the CM-IDLE state shall:

-
respond to paging by performing a service request procedure;

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

The UE and the AMF shall enter the CM-CONNECTED state when the NAS signalling connection is established between the UE and the AMF. Initial NAS messages that initiate a transition from CM-IDLE to CM-CONNECTED state are Registration Request, Service Request or De-Registration Request.
The UE and the AMF may adopt the power saving function (e.g. activating MO only mode) to optimize the power efficiency when the UE enters the CM-IDLE state.

5.3.3.2.1.2
CM-CONNECTED
A UE is in the CM-CONNECTED state when a signalling connection between the UE and the AMF exists. The signalling connection is made up of two parts: an RRC connection and a N2 connection.
Editor's note:
Whether a N2 connection for the UE in CM-CONNECTED state always exists or not depends on the conclusion on "stickiness" feature.
Editor's note:
Whether an RRC connection for the UE in CM-CONNECTED state always exists or not depends on the conclusion on "RAN level paging" feature.
The UE in CM-CONNECTED state performs a registration procedure when the TAI in the received system information is not in the list of TAs that the UE registered with the network.
The UE shall enter CM-IDLE state when the RRC connection 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 CM-IDLE.

* * * * Start of 3rd Change * * * * 
5.3.4.1
Mobility Restrictions

5.3.4.1.1
General

Mobility Restrictions restrict mobility handling or service access of a UE in the 5G System. The Mobility Restriction functionality is provided by the UE, the radio access network and the core network.

Mobility Restrictions in CM-IDLE state are executed by the UE based on information received from the core network. Mobility Restrictions in CM-CONNECTED state are executed by the radio access network and the core network.

In CM-CONNECTED state, the core network provides Mobility Restrictions to the radio access network with a Handover Restriction List.

Mobility restrictions consists of RAT restriction, forbidden area, and service access restrictions as follows:


-
RAT restriction:
Defines the 3GPP Radio Access Technology(ies), a UE is not allowed to access. In a restricted RAT a UE is not permitted to initiate any communication with the network.

-
Forbidden area:
In a Forbidden area under a given RAT, the UE is not permitted to initiate any communication with the network.

-
Service access restrictions:
Defines areas in which the UE may or may not initiate communication with the network as follows:

-
Allowed area:
In an allowed area under a given RAT, the UE is permitted to initiate communication with the network as allowed by the subscription.

-
Non-allowed area:
In a non-allowed area under a given RAT a UE is service access restricted. The UE is not allowed to initiate Service Request or SM signalling to obtain user services (both in CM-IDLE and in CM-CONNECTED states). The UE shall perform periodic registration updates and normal registration updates due to mobility. The UE in a Non-allowed area shall respond to core network paging.
NOTE x: When applying the mobility restriction to non-3GPP access, it assumes that the UE gets the mobility restriction policy for 3GPP access first, and additionally connects via non-3GPP access. 
NOTE y: It depends on operator’s policy and preference whether mobility restrictions is applied to non-3GPP access or not. For applying it to non-3GPP access, the operator should indicate it to the UE via operator policy provision and make sure the mapping between 3GPP access area and non-3GPP access area in the implementation manner.
For a given UE, the core network determines the service area restrictions based on UE subscription information. Optionally the allowed area may in addition be fine-tuned by the PCF e.g. based on UE location, and network policies. Service area restrictions can be changed due to, e.g. subscription, location, and/or policy change. Service area restrictions may be updated during a Registration procedure.

Editor's note:
It is FFS whether a UE shall perform a registration update whenever entering an allowed area (respectively non-allowed area) from a non-allowed area (respectively allowed area).

If the UE has overlapping areas between RAT restrictions, forbidden areas, allowed areas and non-allowed areas, or any combination of them, the UE shall proceed in the following precedence order:
-
The evaluation of RAT restrictions shall take precedence over the evaluation of any other Mobility restrictions;

-
The evaluation of forbidden areas shall take precedence over the evaluation of allowed areas and non-allowed areas; and

-
The evaluation of non-allowed area shall take precedence over the evaluation of allowed areas.

A UE shall override any forbidden area and non-allowed area restrictions whenever access to the network is required for regulatory prioritized services like Emergency services and MPS.

* * * * End of Changes * * * *
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