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Abstract of the contribution: The document introduces the support of a CN-IDLE state for the UE over non-3GPP access.
1. Discussion.
TS 23.501 contains pending editor’s notes on the UE behaviour regarding the loss of the Nwu connection:
Editor's note:
It is FFS if the UE enters the RM-DEREGISTERED state after performing an implicit Deregistration procedure upon receiving a notification of the release of the Nwu signalling connection between the UE and the N3IWF.
Editor's note:
Whether the release of the Nwu signalling connection has impact only on the CM state or also on the RM state is FFS.
In previous discussions, it was argued that when the Nwu interface is released, the UE should enter RM-DEREGISTERED over the non-3GPP access, even if no explicit NAS de-registration is exchanged between the UE and the AMF.
This paper argues that the 5G system needs to cope with the scenario where the Nwu interface may be released for a variety of reasons, and to enable the system to be as access agnostic as possible:

· Nwu released by accident due to lack of non-3GPP access coverage, or due to N3IWF issues: this should not automatically de-register the UE from the non-3GPP access, especially if the UE is also registered over the 3GPP access. The network can of course run timers to automatically de-register the UE after a period of time if the UE does not re-establish signalling connectivity over the non-3GPP

· A UE may decide to release the Nwu interface but remain registered to the network, and rely on NAS signalling to perform an actual de-registration.

It was previously argued that the system needs to cater for UEs that support only the non-3GPP access and do not have NAS. However, it has been clearly stated that for Rel. 15 all UEs are expected to have NAS. Therefore, there is no need to de-register the UE upon Nwu release due to the fact that the UE has a NAS and can only de-register by releasing the Nwu connection.
Therefore, the P-CR introduces how the UE handles these scenarios, and enables a CM-IDLE state for the non-3GPP access.
In particular, it is proposed that PDU sessions active over the non-3GPP access are not released when the Nwu interface is released. 
2. Proposal
It is proposed to accept the following changes to TS 23.501.
FIRST 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 over N1. This signalling connection is used to enable NAS signalling exchange between the UE and the core network. It comprises both the AN signalling connection between the UE and the AN (e.g. RRC connection over 3GPP access) and the N2 connection for this UE between the AN and the AMF.
5.3.3.2
5GS Connection Management states
5.3.3.2.1
General

Two CM states are used that reflect the NAS signalling connectivity of the UE with the AMF:

-
CM-IDLE

-
CM-CONNECTED

5.3.3.2.2
CM-IDLE state

A UE in CM-IDLE state is in RM-REGISTERED state and has no NAS signalling connection established with the AMF over N1. The UE performs cell selection, cell reselection and PLMN selection.

There are no N2 and N3 connections for the UE in the CM-IDLE state in the 3GPP access. Details of CM-IDLE state for a non-3GPP access are described in section 5.3.3.4.

In the CM-IDLE state, the UE shall, unless otherwise specified in clause 5.3.4.1:

-
if not in MO-only mode, respond to paging, if received, by performing a service request procedure (see TS 23.502 [3] clause 4.2.3.2);

-
perform a service request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2).
-
enter CM-CONNECTED state whenever an AN signalling connection is established between the UE and the AN (e.g. entering RRC Connected state over 3GPP access). The transmission of an Initial NAS message (Registration Request, Service Request or Deregistration Request) initiates the transition from CM-IDLE to CM-CONNECTED state.
In the CM-IDLE state, the AMF shall:

-
if a UE is not in MO-only mode, perform a network triggered service request procedure when it has signaling or mobile-terminated data to be sent to this UE, by sending a Paging Request to this UE (see TS 23.502 [3] clause 4.2.3.3).
-
enter CM-CONNECTED whenever an N2 connection is established for this UE between the AN and the AMF.
The UE and the AMF may optimize the power efficiency and signalling efficiency of the UE when in CM-IDLE state e.g. by activating MICO mode (see clause 5.4.1.3).
5.3.3.2.3
CM-CONNECTED state
A UE in CM-CONNECTED state has a NAS signalling connection with the AMF over N1.
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.
In the CM-CONNECTED state, the UE shall:

-
enter CM-IDLE state whenever the AN signaling connection is released (e.g. entering RRC Idle state over 3GPP access), see TS 37.nnn.

In the CM-CONNECTED state, the AMF shall:

-
enter CM-IDLE state whenever the N2 signaling connection for this UE is released.

Upon completion of a NAS signalling procedure, the AMF may decide to release the NAS signalling connection with the UE, after which the state at both the UE and the AMF is changed to CM-IDLE.
The AMF may keep a UE in CM-CONNECTED state until the UE de-registers from the core network.
5.3.3.2.4
5GS Connection Management State models
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Figure 5.3.3.2.4-1: CM state transition in UE
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Figure 5.3.3.2.4-2: CM state transition in AMF
When a UE gets CM-IDLE over an access, the UP connection of the PDU sessions that were active on this access gets inactive.
NOTE:
The activation of UP connection of PDU sessions is documented in clause 5.6.8.
5.3.3.3
NAS signalling connection management
5.3.3.3.1
General

NAS signalling connection management includes the functions of establishing and releasing a NAS signalling connection.
5.3.3.3.2
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 CM-IDLE state.
When the UE in CM-IDLE state needs to transmit an NAS message, the UE shall initiate a Service Request or a registration procedure to establish a signalling connection to the AMF as specified in TS 23.502 [3] clause 4.1.2 and TS 23.502 [3] clause 4.1.1.
Based on UE preferences, UE subscription, UE mobility pattern and network configuration, the AMF may keep the NAS signalling connection until the UE de-registers from the network.
5.3.3.3.3
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 considers the NAS signalling connection is released if it detects the RRC connection is released. After the NAS signalling connection is released, the UE and the AMF enters CM-IDLE state.
5.3.3.4
Support of a UE connected over both 3GPP and Non-3GPP access
The AMF manages two CM states for an UE: a CM state for 3GPP access and a CM state for Non-3GPP access. An N2 interface can serve the UE for either 3GPP access or for Non 3GPP access. UE connected over both 3GPP and Non-3GPP has got two N2 interfaces, one for each access. A UE may be in any combination of the CM states between 3GPP and Non-3GPP access, e.g. a UE may be CM-IDLE for one access and CM-CONNECTED for the other access, CM-IDLE for both accesses or CM-CONNECTED for both accesses.

Connection Management over Non-3GPP access is further defined in clause 5.5.3.
NEXT CHANGE

5.5
Non-3GPP access specific aspects

5.5.1
Registration Management

The UE shall enter RM-DEREGISTERED state:

-
after performing a Deregistration procedure;



Editor's note:
Scenarios of network triggered re-registration due to N3IWF relocation due to the UE mobility are FFS.

For an UE that is registered over Non-3GPP access, a change of the point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure.

A UE shall not provide 3GPP-specific parameters (e.g. indicate a preference for MICO mode) during initial registration or registration update over a non-3GPP access.
Editor's note:
When a UE is registered over both a 3GPP access and a non-3GPP access, it is FFS whether PDU sessions whose user plane is transported over one access are not disconnected when the UE becomes RM-DEREGISTERED for that access.
5.5.2
Connection Management

A UE that successfully performs a registration procedure and is in RM-REGISTERED over an Untrusted Non-3GPP access transitions to CM-CONNECTED state for the Untrusted Non-3GPP access.

In case of Untrusted Non-3GPP access to 5GC the release of the Nwu signalling connection between the UE and the N3IWF shall be interpreted as follows:

-
By the N3IWF as a criteria to release the N2 connection.

-
By the UE as a criteria for the UE to transition to CM-IDLE and to remain RM-REGISTERED, if the UE is also RM-REGISTERED on the 3GPP access, unless the UE explicitly sends a de-registration request for the non-3GPP access or receives a de-registration request for the non-3GPP access from the CN in which case the UE is RM-DEREGISTERED.
-
By the UE as a criteria for the UE to transition to RM-DEREGISTERED, if the UE is not RM-REGISTERED on the 3GPP access.

In case of Untrusted Non-3GPP access to the 5GC, when the AMF releases the N2 interface, the N3IWF shall release all the resources associated with the UE including the NWu connection with the UE. A release of the N2 connection by the AMF shall set the state for the UE in the AMF to CM-IDLE, unless the UE or the AMF triggered a de-registration procedure for the non-3GPP access.

When a UE registered simultaneously over a 3GPP access and a non-3GPP access moves all the PDU sessions to one of the accesses, whether the UE initiates a de-registration in the access that has no PDU sessions is up to the UE implementation.

Whether the AMF initiates a deregistration procedure towards a UE that has no PDU sessions over the non-3GPP access, depends on network policies.

Editor's Note: whether this statement applies to both 3GPP and non-3GPP access is FFS.

Release of PDU sessions over the non-3GPP access does not imply the N2 connection release.
When the UE has PDU sessions routed over the non-3GPP access and the UE state becomes CM-IDLE for the non-3GPP access, such PDU sessions are not disconnected to enable the UE to move the PDU sessions over the 3GPP access based on UE policies. If the UE does not move the PDU sessions to the 3GPP access, the core network maintains the PDU sessions but releases the user plane for such PDU sessions. 
5.4.1
UE Reachability

5.4.1.1 UE reachability in CM-IDLE
An UE cannot be paged over Untrusted Non-3GPP access.
If the UE state in the AMF is CM-IDLE for the non-3GPP access, there may be PDU sessions without user plane resources for which the RAT Type is Non-3GPP access (i.e. the PDU sessions are routed over non-3GPP). If the AMF receives a data notification from an SMF for a PDU session for which RAT Type is Non-3GPP corresponding to a UE that is CM-IDLE for non-3GPP, a network triggered service request may be performed for the UE over the 3GPP access independently of whether the UE is CM-IDLE or CM-CONNECTED over the 3GPP access, and contains an indication that the procedure is related to pending down link data for non-3GPP access. The AMF does not include the PDU Session ID of the specific PDU session for which RAT Type is set to non-3GPP access.  
5.4.1.2 UE reachability in CM-CONNECTED
For a UE in CM-CONNECTED state:

-
the AMF knows the UE location is on a N3IWF node granularity.

-
the N3IWF notifies the AMF when UE becomes unreachable from N3IWF point of view, i.e. upon Nwu release.
END OF CHANGES
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