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Abstract of the contribution: Completion of Mobile Reachable and Implicit Deregistration procedures
1  Discussion

The initial version of the UE reachability requirements for RRC Inactive were added in SA2 #121. This P-CR proposes further corrections and clarifications as follows:

1 The first EN on implicit deregistration is removed, as it is solved by this P-CR (clause 5.3.2.2.3)
2 The second EN on condition of implicit deregistration is removed, as it is already solved by the existing text that requires implicit deregistration at implicit deregistration timer expiry (clause 5.3.2.2.3)
3 Remove any hint of re-starting timer with its remaining value and always start the mobile reachable timer when entering CM-IDLE (clause 5.4.1.1)
4 Stop condition for mobile reachable timer and implicit deregistration timer is added (clause 5.4.1.1)
5 Editorials in clause 5.4.1.1
6  EN on implicit deregistration is removed (clause 5.4.2)
7 The spelling of "implicit detach" in 5GC is corrected to "implicit deregistration" (clause 5.17.2.3)
8 The UE support of attach without PDN connection is not sufficient criteria to determine whether the UE can remain attached after the release of the last remaining PDN connection. The negotiated preferred and supported network capabilities need to be considered instead (clause 5.17.2.3)
2
Proposal

It is proposed to make the following corrections on the Mobile Reachable timer and Implicit Deregistration timer and Implicit Detach timer in 3GPP TS 23.501.
-----------------------------FIRST CHANGE-------------------------------------

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 signalling (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;

-
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;



-----------------------------NEXT CHANGE-------------------------------------

5.4.1
UE reachability in CM-IDLE

5.4.1.1
General

Reachability management is responsible for detecting whether the UE is reachable and providing UE location (i.e. access node) for the network to reach the UE. This is done by paging UE and UE location tracking. The UE location tracking includes both UE registration area tracking (i.e., UE registration area update) and UE reachability tracking ((i.e. UE periodic registration area update)). Such functionalities can be either located at 5GC (in case of CM-IDLE state) or NG-RAN (in case of CM-CONNECTED state).

The UE and the AMF negotiate UE reachability characteristics in CM-IDLE state during registration and registration update procedures.

Two UE reachability categories are negotiated between UE and AMF for CM-IDLE state:

1.
UE reachability allowing Mobile Terminated data while the UE is CM-IDLE mode.

-
The UE location is known by the network on a Tracking Area List granularity

-
Paging procedures apply to this category.

-
Mobile originating and mobile terminated data apply in this category for both CM-CONNECTED and CM-IDLE mode.

2.
Mobile Initiated Connection Only (MICO) mode:

-
Mobile originated data applies in this category for both CM-CONNECTED and CM-IDLE mode.

-
Mobile terminated data is only supported when the UE is in CM-CONNECTED mode.

Whenever a UE enters CM-IDLE state, it starts a periodic registration timer according to the periodic registration timer value received from the AMF during a registration procedure.

The AMF allocates a periodic registration timer value to the UE based on local policies, subscription information and information provided by the UE. After the expiry of the periodic registration timer, the UE shall perform a periodic registration. If the UE moves out of network coverage when its periodic registration timer expires, the UE shall perform a registration update when it next returns to the coverage.
The AMF runs a Mobile Reachable timer for the UE. The timer is started with a value longer than the UE's periodic registration timer whenever the CM state for the UE changes to CM-IDLE. The AMF stops the Mobile Reachable timer, if the UE contacts the network. If the Mobile Reachable timer expires, the AMF determines that the UE is not reachable. 
However, the AMF does not know for how long the UE remains not reachable, thus the AMF shall not immediately de-register the UE. Instead, after the expiry of the Mobile Reachable timer, the AMF should clear the PPF flag and shall start an Implicit Deregistration timer, with a relatively large value. The AMF shall stop the Implicit Deregistration timer if the AMF moves to CM-CONNECTED state.
NOTE:
the AMF considers the UE in CM-IDLE state always unreachable if the UE is in MICO mode (refer to clause 5.4.1.3).

If the PPF is not set, the AMF does not page the UE and shall reject any request for delivering DL signalling or data to this UE.

If the Implicit De-registration timer expires before the UE contacts the network, the AMF implicitly de-register the UE.
As part of deregistration for a particular access (3GPP or non-3GPP), the AMF shall notify the UE's related SMF to release the PDU sessions established on that access. 
-----------------------------NEXT CHANGE-------------------------------------
5.4.2
UE reachability in CM-CONNECTED

For a UE in CM-CONNECTED state:

-
the AMF knows the UE location on a serving (R)AN node granularity.

-
when the UE reachability can be managed by the NG-RAN, see TS 38.xxx [x], the AMF shall periodic Registration Area Update timer value and the TAI List constituting UE's Registration Area to the NG-RAN.

-
the NG-RAN notifies the AMF when UE becomes unreachable from RAN point of view.

UE RAN reachability management is used by RAN for UEs in RRC Inactive state, see TS 38.xxx [x]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Paging Area granularity. A UE in RRC Inactive state is paged in cells of the RAN Paging Area it is currently registered in. The RAN Paging Area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area. UE in RRC Inactive state performs Paging Area Update (PAU) when entering a RAN Paging Area that the UE is not registered in.
At transition into RRC Inactive state RAN configures the UE with a periodic PAU timer value and the timer is restarted in the UE and in the RAN. After the expiry of the periodic PAU timer in the UE, the UE in RRC Inactive state performs periodic PAU.

Editor's note:
The value of the periodic PAU timer will be defined together with RAN WGs.

To aid the UE reachability management in the AMF, upon the expiry of the periodic PAU timer in RAN, the RAN releases the N2 signalling connection for that UE indicating to the AMF that the UE is unreachable due to expiry of the periodic PAU time. RAN may decide to delay the release the N2 signalling connection. If the RAN releases the N2 signalling connection, the AMF shall enter CM-IDLE state see clause x.y.z.

-----------------------------LAST CHANGE-------------------------------------

5.17.2.3
Mobility in dual-registration mode

To support mobility in dual-registration mode, the support of Nx interface between AMF in 5GC and MME in EPC is not required.

Editor's note:
It is FFS if dual-registration mode can be used for IMS voice.

During inter-system mobility from 5GC to EPC, the UE performs Attach in EPC with "handover" indication in PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1) and it subsequently moves all its other PDU session using the UE initiated PDN connection establishment procedure with "handover" flag (TS 23.401 [26], clause 5.10.2). The UE does not continue to perform registrations in 5GC and remains registered without PDU sessions in 5GC till its registrations in 5GC times out and the 5GC performs implicit deregistration as specified in clause 5.4.1.1.

During inter-system mobility from EPC to 5GC, the UE performs Registration in 5GC and it subsequently moves all its PDN connections from EPC using the UE initiated PDU session establishment procedure with "handover" flag (TS 23.502 [3], clause 4.3.2.2.1). The UE does not continue to perform TAU in EPC and remains attached without PDN connections in EPC till the EPC performs implicit detach as specified in TS 23.401 [26]. If attach without PDN connections is not supported for the UE in EPC, the UE is detached in EPC when the last PDN Connection is moved to 5GC

Editor's note:
Support of "handover" flag in TS 23.502 [3] is not yet defined.
-----------------------------END OF CHANGES-------------------------------------

