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Abstract of the contribution: This paper proposes a de-registration procedure triggered by the network, including the scenario for a de-registration request with a re-registration request. The P-CR is related also to network slice changes triggered by the network in S2-174485 and S2-174486.
1.
Discussion
TS 23.502 has created a placeholder for de-registration procedures. This P-CR introduces the UE triggered and the NW triggered de-registration procedures.

Various scenarios require the AMF to trigger the UE to perform a re-registration, as described in S2-174485 and S2-174486. In particular, in scenarios in which the CN needs to re-negotiate parameters with the UE, or modify UE-related information/parameters that impact other functionality (e.g. RAN, SMF, etc.), triggering the UE to de-register while providing an indication for the UE to re-register enables the UE and the AMF to negotiate such parameters and modify both the UE and the AMF behaviour. 

Alternative being provided for triggering the re-registration, as described in the related SA2 papers, do not satisfy all the possible scenarios in which a UE re-registration is required. In fact, alternatives have been suggesting that the UE should be informed e.g. of a change of parameters and that the UE should then re-register. From a NAS point of view, this requires the UE triggering RM procedure based on being notified of a change of parameters, which may grow complex if multiple parameters need to be modified.

Specifically, the following is required in such scenario:

· The AMF must ensure the UE will perform a re-registration when required by the AMF
· The AMF must ensure that, when applicable, a new signalling connection and N2 instance is created (as in the slicing scenarios described in S2-174485 and S2-174486. This requires the UE to become CM-IDLE before the UE re-register
· The AMF must also ensure that, when applicable, the UE remains RM-REGISTERED to maintain the UE SM context or parts of it determined by the AMF (i.e. for slice changes) 
Therefore, mechanism are being introduced that enable an AMF to trigger a UE de-registration that can include an request for the UE to perform a re-registration, and provide indications as to whether the UE should enter RM-DEREGISTERED or not before re-registering. 
1. Proposal

Add the following to TS 23.502.

Start of Changes
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 initial Registration procedure involves execution of Network Access Control functions as defined in section 5.2 (i.e. user authentication and access authorization based on subscription profiles in UDM). As result of the Registration procedure, the identity of the serving AMF will be registered in UDM.

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.

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).
-
attempt to re-register with the selected PLMN after receiving a de-registration request with a re-registration cause (see TS 23.502 [3] clause 4.2.2.3.2).
-
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:

-
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 network 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 from the network at any time.

-
enter RM-DEREGISTERED state when receiving a Registration Reject message, a Deregistration message or performing local deregistration procedure without initiating any signaling (see clause 5.4.1.4). 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; 
-
trigger UE Registration procedure by performing a Deregistration procedure (see TS 23.502 [3] clause 4.2.2.3.2), when the AMF needs to update information in the UE that require a UE renegotiation (e.g. MICO mode, Allowed NSSAI) with the CN or require a re-registration. The AMF does not enter RM-DEREGISTERED state when triggering a UE Registration that requires maintaining the UE SM context.  
-
perform local deregistration for an UE which negotiated to perform deregistration at the end of the communication (see sub clause 5.4.1.4). The AMF shall enter RM-DEREGISTERED state after local Deregistration;
-
when applicable, accept or reject Registration Updates or Service Requests from the UE. The AMF may reject a UE registration upon rejecting a Registration Update from the UE;

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, for Back-off) will be added upon discussion result on Interworking and stage3.

End of changes
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