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Abstract of the contribution: This paper proposes resolutions of FFSs in the EMM state definition.
1. Introduction
At SA2 #60, new definitions of EMM states were approved. This paper proposes resolutions of FFSs in on the EMM state definition.

2. Discussion
EMM states in relation to the intersystem mobility

The EMM state model agreed in the last SA2 meeting considers only the MM events within E-UTRAN, as indicated in the editor’s note below.

Editor's note: The relationship and impact of the inter-system mobility to the EMM states are FFS. The current definitions of EMM states describe the mobility management states relevant for intra E-UTRAN mobility events.

The EMM state is decided by the interaction between the UE and an MME. I.e.

- EMM-DETACHED: No valid location or routeing information / context for the UE in the MME. 
- EMM-IDLE: The MME keeps the UE context. No signalling connection between the UE and the MME exists.
- EMM-CONNECTED: The UE and the MME have a signalling connection. 

The main question is, how to define EMM state when the UE is involved with inter system mobility.
We propose the following principles to resolve this issue.
When ISR is activated, the UE and the MME keep the EMM-IDLE state even after the UE moves to UTRAN/GERAN. The EMM state in the UE and the MME can change to EMM-DETACHED when the UE stays in UTRAN/GERAN for a long time and fails to perform periodic TAU to E-UTRAN.

For the inter-system idle state mobility without ISR activated, it can be regarded that the UE and the MME stay in the EMM-IDLE state by keeping the UE’s EMM context. The EMM state may later be changed to EMM-DETACHED based on a timer.

The same principle can be applied to the inter system handover case, i.e. the EMM state changes from EMM-CONNECTED to EMM-IDLE after the inter system handover from E-UTRAN to GERAN/UTRAN/non-3GPP accesses. 

When the UE moves into E-UTRAN through inter system mobility events, then the EMM state transits accordingly. For example, handover from UTRAN to E-UTRAN changes the EMM state to EMM-CONNECTED.
FFS on UE unreachable timer
Editor's note: Interaction with UE reachable timer is FFS.

It was agreed that the UE performs periodic TAU. Also it was agreed that the MME can initiate an implicit detach procedure when it has not communicated with the UE for a long time. But the current spec does not define UE reachable timer. So we propose to delete Editors note and reword the text.

3. Proposal
We propose the following text updates for TS 23.401.
*** Start of 1st change ***
4.6
EMM states


4.6.1
Definition of EMM states

EMM-DETACHED

In the EMM DETACHED state, there is no communication between the UE and the MME. The EMM context in MME holds no valid location or routeing information for the UE or the MME does not store any EMM context for the UE. The UE’s EMM protocol entity does not react on system information related to the MME. The UE is not reachable by a MME, as the UE location is not known.

In order to establish EMM contexts in the UE and the MME, the UE shall perform the Attach procedure. After the signalling connection is established between the UE and the MME for performing the Attach procedure, the state changes to EMM-CONNECTED in the UE and in the MME. The signalling connection is made up of two parts: an RRC connection and an S1_MME connection.

Some UE context can be still stored in the UE and MME, e.g. to avoid running an AKA procedure during every Attach procedure.

EMM-IDLE

In EMM-IDLE state, the UE location is known in the MME with an accuracy of a number of tracking areas. Paging is needed in order to reach the UE. The UE and MME have established EMM contexts.

Mobility of UE is handled by UE initiated cell reselection. The UE shall perform a tracking area update if the new TA is not in the list of TA’s that the UE is registered with the network. Signalling towards the HSS is needed if the MME does not have an EMM context for this UE.

There exists no UE context in E-UTRAN for the UE in the EMM-IDLE state. There is no S1_MME and S1_U connection for the UE in the EMM-IDLE state.

The UE and the MME shall enter the EMM-CONNECTED state when the signalling connection is established between the UE and the MME.

When the UE in EMM-IDLE state moves away from E-UTRAN through an inter-system mobility event to UTRAN/GERAN/non-3GPP accesses, the EMM states of the UE and the MME remain in EMM-IDLE by keeping the relevant EMM contexts.

Detach procedure changes the state to EMM-DETACHED. The MME may perform an implicit detach if it has not had communication with the UE for a long period of time..


EMM-CONNECTED 

The UE location is known in the MME with an accuracy of a cell ID. The mobility of UE is handled by the handover procedure. The UE performs the tracking area update procedure when TAI in the EMM system information is not in the list of TA’s that the UE is registered with the network. 

For a UE in the EMM-CONNECTED state, there exists a signalling connection between the UE and the MME. The signalling connection is made up of two parts: an RRC connection and an S1_MME connection.

The S1 release procedure changes the state at both UE and MME from EMM-CONNECTED to EMM-IDLE. 

NOTE: 
The UE may not receive the indication for the S1 release, e.g. due to radio link error or out of coverage. In this case, there can be temporal mismatch between the EMM-state in the UE and the EMM-state in the MME.

After a signalling procedure (e.g. tracking area update), the MME may decide to release the signalling connection to the UE, after which the state at both the UE and the MME is changed to EMM-IDLE. 

Editor's note: There are some error cases where the UE also changes to EMM-IDLE. The details are FFS.

When the UE moves into E-UTRAN through an inter-system mobility event from UTRAN/GERAN/non-3GPP accesses, the EMM states of the UE and the MME change to EMM-CONNECTED as the signalling connection is set up between the UE and the MME.

The Detach procedure changes the state to EMM-DETACHED.
4.6.2
State transition and functions
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Figure 4.6.2-1. EMM state model in UE
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Figure 4.6.2-2. EMM state model in MME

Transition from EMM-DETACHED to EMM-CONNECTED

-
Attach: The EMM context transits to the EMM-CONNECTED state when a signalling connection is established between the UE and the MME.
Transition from EMM-CONNECTED to EMM-IDLE

-
S1_release procedure: The EMM context transits to the EMM-IDLE state when the signalling connection is released.

Transition from EMM-IDLE to EMM-CONNECTED

-
Signalling Connection Establishment: The EMM context transits to the EMM-CONNECTED state when the signalling connection is established though e.g. Service Request procedure, TAU procedure etc.

Transition from EMM-CONNECTED to EMM-DETACHED

-
Detach: The EMM context transits to the EMM-DETACHED state, when the signalling connection is released between the UE and the MME after the UE has performed a detach or after the network-initiated detach is performed

-
TAU Reject: The EMM context transits to the EMM-DETACHED state when the signalling connection is released between the UE and the MME after a TAU is rejected by the MME.

-
Attach Reject: The EMM context transits to the EMM-DETACHED state when a signalling connection is released between the UE and the MME after an attach is rejected by the MME.
Transition from EMM-IDLE to EMM-DETACHED

-
Implicit Detach by the UE: The EMM context in the UE locally transits to the EMM-DETACHED state, e.g. in the case of removal of the battery or the USIM from the UE.

-
Implicit Detach by the network: The EMM context in the MME locally transits to the EMM-DETACHED state when the MME has not had communication with the UE for a long period of time.
Editor's note: It is FFS if separate text descriptions of the state transition in the UE and in the MME is required or not.

*** End of 1st change ***
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