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Abstract of the contribution: This contribution proposes enhancements to the text on RM-related aspects of non-3GPP access.
Background
In current TS 23.501, it’s concluded that RM (Registration Management) state shall be per access type. However, the EN indicates it’s still FFS if unique registration state can be applied to both 3GPP access and non-3GPP access, see below.
5.3.2.4
Support of an UE registered over both 3GPP and Non 3GPP access

For a given serving PLMN there is one RM context for an UE even though the UE may be consecutively or simultaneously served by a 3GPP access and a Non 3GPP access (N3IWF) of this PLMN.

An AMF associates the RM context for an UE with:

-
a Temporary Identifier that is common between 3GPP and Non 3GPP. This Temporary Identifier is globally unique.

-
a registration state per access type (3GPP / Non 3GPP)
Editor's note:
It is FFS where it is possible to define an Unique registration state applying to both 3GPP access and Non 3GPP access.
It is also agreed in the current TS 23.501 that UE may stay in CM-IDLE state in Non-3GPP access, see below.

5.5.3
Connection Management

In case of Untrusted Non 3GPP access to 5G Core the release of the Nwu signalling connection between the UE and the N3IWF is interpreted

-
By the UE as a criteria to go to CM-IDLE state for the Non 3GPP access.
-
By the N3IWF as a criteria to release the N2 connection.
In case of Untrusted Non 3GPP access to the 5G Core, 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. When the N2 signalling connection is released, the UE state in the AMF for the non-3GPP access is CM-IDLE.
An UE cannot be paged on non 3GPP access.
Discussion
Discussion 1: Registration State per access type

RM State together with CM state are critical info for AMF. When MT traffic and/or signalling comes (if it’s not MICO type of device), it’s critical that UE reachability shall be realized by AMF, through different access types, e.g. a UE registered in 3GPP access is allowed to go to CM-IDLE state at Non-3GPP access, while a UE not registered in 3GPP access shall not be allowed to go to CM-IDLE state since it’s not possible for AMF to page the UE (see S2-171938). 

So it’s critical for UE to perform separate initial registration procedure in 3GPP access and Non-3GPP access and both UE and AMF manage both RM and CM states separately.

Proposal 1: Remove the EN above and more clearly indicate that RM states are applicable to both 3GPP access and Non-3GPP access.

Discussion 2: RM context

In current TS 23.501, It’s indicated that “one RM context” is maintained in the PLMN. There is no clear definition on what information shall be considered as “RM context”. Even without a clear definition, RM state is certainly the most important part of the RM context. And the current text indicates different RM states shall be applied for 3GPP access and Non-3GPP access, which is not the really the same RM context anymore.
Proposal 2: Change the RM context into a more generic term “UE context”

Discussion 3: Registration Area

In current TS 23.501, the “Registration area” for non-3GPP is captured in clause 5.3.2.4 which is intended for the description when UE is registered to both 3GPP access and non-3GPP access. But the “registration area” for non-3GPP is applicable even in case when UE is only registered in non-3GPP access.

Proposal 3: Move the non-3GPP “registration area” text to clause 5.5.2.

Proposal

Add the following to the TS 23.502.

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

5.3
Registration and Connection Management

5.3.1
General

The Registration Management is used to register or de-register a UE/user with the network, and establish the user context in the network. The Connection Management is used to establish and release the signalling connection between the UE and the AMF.
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. Once registered and if applicable the UE updates its registration with the network (see TS 23.502 [3]):
-
periodically in order to remain reachable (periodic registration update); or
-
upon mobility (mobility registration update); or
-
to update its capabilities or re-negotiate protocol parameters.
The registration management procedures are applicable over both 3GPP access and non 3GPP access.
5.3.2.2
5GS Registration Management states

5.3.2.2.1
General

Two RM states are used in the UE and the AMF that reflect the registration status of the UE in the selected PLMN:

-
RM-DEREGISTERED.

-
RM-REGISTERED.
The RM states are applicable to 3GPP access as well as to non-3GPP access.
5.3.2.2.2
RM-DEREGISTERED state

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

In the RM-DEREGISTERED state, the UE shall:
-
attempt to register with the selected PLMN using the initial rregistration procedure if it needs to receive service that requires registration (see TS 23.502 [3] clause 4.2.2.2).
-
remain in RM-DEREGISTERED state if receiving a Registration Reject upon initial registration (see TS 23.502 [3] clause 4.2.2.2).
-
enter RM-REGISTERED state upon receiving a Registration Accept (see TS 23.502 [3] clause 4.2.2.2).
In the RM-DEREGISTERED state, the AMF shall:

-
when applicable, accept the initial registration of a UE by sending a Registration Accept to this UE and enter RM-REGISTERED state (see TS 23.502 [3] clause 4.2.2.2); or

-
when applicable, reject the initial registration of a UE by sending a Registration Reject to this UE (see TS 23.502 [3] clause 4.2.2.2).

5.3.2.2.3
RM-REGISTERED state

In the RM‑REGISTERED state, the UE is registered with the network. In the RM-REGISTERED state, the UE can receive services that require registration with the network.

In the RM-REGISTERED state, the UE shall:

-
When MO signaling is allowed (see clause 5.3.4.3), perform mobility Registration Update procedure if the current TA I of the serving cell (see TS 37.nnn) is not in the list of TAIs that the UE has received from the network in order to maintain the registration and enable the AMF to page the UE;

-
perform periodic Registration Update procedure triggered by expiration of the periodic update timer to notify the 5GC that the UE is still active.

-
perform a Registration Update procedure to update its capability information or to re-negotiate protocol parameters with the network;

-
perform Deregistration procedure (see TS 23.502 [3] clause 4.2.2.3.1), and enter RM-DEREGISTERED state,, when the UE needs to be no longer registered with the PLMN. The UE may decide to deregister the UE at any time.

-
enter RM-DEREGISTERED state when receiving a Registration Reject message. The actions of the UE depend upon the 'cause value' in the Registration Reject message. See TS 23.502 [3] clause 4.2.2.

In the RM-REGISTERED state, the AMF shall:

-
perform Deregistration procedure (see TS 23.502 [3] clauses 4.2.2.3.2, 4.2.2.3.3), and enter RM-DEREGISTERED state, when the UE needs to be no longer registered with the PLMN. The network may decide to deregister the UE at any time;

-
perform Implicit Deregistration at any time after the Implicit Deregistration timer expires. The AMF shall enter RM-DEREGISTERED state after Implicit Deregistration;

-
when applicable, accept or reject Registration Updates from the UE. The AMF may reject a UE registration upon rejecting a Registration Update from the UE;

-
when applicable, reject a UE registration by sending a Registration Reject message to the UE. The actions of the AMF upon the 'cause value' in the Registration Reject message. See TS 23.502 [3] clause 4.2.2.

Editor's note:
The detailed condition for the network to start the implicit Deregistration timer is FFS.

Editor's note:
The detailed condition of implicit Deregistration is FFS.

5.3.2.2.4
5GS Registration Management State models
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Figure 5.3.2.2.4-1: RM state model in UE
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Figure 5.3.2.2.4-2: RM state model in AMF

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

5.3.2.3
Registration Area management

Registration Area management comprises the functions to allocate and reallocate a Tracking Area Identity List to a UE. All the tracking areas in a TAI List to which a UE is registered are served by the same serving AMF.
When a UE registers with the network, the AMF allocates a set of tracking areas in TAI List to the UE. When the AMF allocates registration area, i.e. the set of tracking areas in TAI List, to the UE it may take into account various information (e.g. Mobility Pattern and Allowed/Non-allowed area (refer to 5.3.4.1)).

The 5G system shall support allocating a TAI List over different 5G-RATs in a single TAI List.
5.3.2.4
Support of an UE registered over both 3GPP and Non 3GPP access

For a given serving PLMN there is one context for an UE even though the UE may be consecutively or simultaneously served by a 3GPP access and a Non 3GPP access (N3IWF) of this PLMN.

An AMF associates the context for an UE with:

-
a Temporary Identifier that is common between 3GPP and Non 3GPP. This Temporary Identifier is globally unique.

-
a registration state per access type (3GPP / Non 3GPP)

Editor's note:
It is FFS where it is possible to define an Unique registration state applying to both 3GPP access and Non 3GPP access.

-
a registration areas per access type: one registration area for 3GPP access and another registration areas for non 3GPP access.

-
A registration timer for 3GPP access.

Editor's note:
It is FFS whether a registration timer is used for the registration over Non 3GPP access


The registration area, e.g. TA list, provided to the UE over 3GPP access does not refer to the registration area, e.g. TAI, that is associated with non 3GPP access

The AMF assigns a single Temporary Identifier to the UE. The Temporary Identifier is assigned upon the first successful registration of the UE, and is valid over any of both 3GPP and Non 3GPP access for the UE. Upon performing a Registration procedure over the non-3GPP access or the 3GPP access, the UE provides the temporary ID it has received in earlier successful registration over any access. This enables the AN to select an AMF that maintains the UE context created at the first registration procedure, and enables the AMF to correlate the registration request to the existing UE context. The temporary identifier may be re-assigned over any of the 3GPP and Non 3GPP access.

Editor's note:
In case Temporary Identifier assigned over 3gpp access refer to a geographical Group Id, a procedure needs to be defined in TS 23.502 [3] to cover following case: an UE whose Temporary Identifier assigned over Non 3GPP access refers to a non geographical Group Id, issues a registration procedure over 3GPP access. In that case an AMF relocation is needed.

The deregistration request may be associated with an indication of whether it applies only to the access on which the de-registration procedure is run or to all accesses of the UE (3GPP and Non 3GPP access).
Registration Management over Non 3GPP access is further defined in clause 5.5.2.

********** End of first changes *********************
********** Start of last changes *********************

5.5
Non-3GPP access specific aspects

5.5.1
General

When the UE is successfully registered to an access (e.g. a 3GPP access or a non-3GPP access respectively) and the UE registers to a second access:

-
if the second access is located in the same PLMN (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in the same PLMN), the UE shall use for the registration to the new access the Temporary UE identifier that the UE was provided at the first registration.
-
if the second access is located in a PLMN different from the PLMN of the first access (e.g. the UE is registered to a 3GPP access and selects a N3IWF located in a PLMN different from the PLMN of the 3GPP access, or the UE is registered over non-3GPP and registers to a 3GPP access in a PLMN different from the PLMN of the N3IWF), the UE shall not use for the registration to the new access the Temporary UE identifier that the UE was provided at the first registration.

5.5.2
Registration Management

For an UE that is registered over non 3GPP access, a change point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure
Editor's note:
It is FFS whether the UE needs to support periodic registration update procedures over  Non 3GPP access
The registration area for Non 3GPP access corresponds to a unique reserved TA value (i.e. dedicated to non 3GPP access). There is thus an unique Tracking Area for the non 3GPP access to 5GC.
5.5.3
Connection Management

In case of Untrusted Non 3GPP access to 5G Core the release of the Nwu signalling connection between the UE and the N3IWF is interpreted

-
By the UE as a criteria to go to CM-IDLE state for the Non 3GPP access.
-
By the N3IWF as a criteria to release the N2 connection.
In case of Untrusted Non 3GPP access to the 5G Core, 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. When the N2 signalling connection is released, the UE state in the AMF for the non-3GPP access is CM-IDLE.
An UE cannot be paged on non 3GPP access.
*************** End of last changes *********************
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