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1. Introduction

For the successful completion of the attach procedure the nework needs to activate a default EPS bearer context.
2. Reason for Change

1) The current description of the attach procedure does not take this into account. According to the text, the state change to EMM-REGISTERED happens too early.
2) This contribution also solves the Editor's note:
Editor's note: The impact of handover and idle mode mobility from E-UTRAN to cdma2000® HRPD on the EMM state diagram is FFS. 

by introducing new triggers related to intersystem change impact on UE EMM status. 

Changes to the text were not find required, hence the diagram in "Figure 5.1.3.2.2.7.1: EMM main states in the UE" was changed to reflect the new triggers.

3) As the diagram is already quite full, it is also proposed to delete the
Editor's note: Currently the linkage between EMM and GMM state machine is not indicated in this state diagram. Whether it will be included in a revised version of the figure is FFS.

and not include any information about such a linkage in this diagram.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301, v 1.1.1.

* * * First Change * * * *

5.1.3
EMM sublayer states

5.1.3.1
General

In the following subclauses, the EMM protocol of the UE and the network is described by means of two different state machines. In subclause 5.1.3.2, the states of the EMM entity in the UE are introduced. The behaviour of the UE depends on an EPS update status that is described in subclause 5.1.3.3. The states for the MME side are described in subclause 5.1.3.4.

NOTE:
The names for the EMM sublayer states in the present document can be different from the names used in stage 2 specifications (e.g. 3GPP TS 36.300 [12]). E.g. the state LTE_DETACHED in 3GPP TS 36.300 corresponds to EMM-DEREGISTERED in the present document, and the states LTE_IDLE and LTE_ACTIVE correspond to the combinations EMM-REGISTERED / EMM-IDLE mode and EMM-REGISTERED / EMM-CONNECTED mode, respectively.

Editor's note: For UEs supporting both E-UTRAN and UTRAN/GERAN the relationship between the EMM state machine and the GMM state machine is FFS. 

5.1.3.2
EMM sublayer states in the UE

5.1.3.2.1
General

In the following subclauses, the possible EMM states of an EMM entity in the UE are described. Subclause 5.1.3.2.2 summarizes the main states of an EMM entity. The substates that have been defined are described in subclause 5.1.3.2.3 and subclause 5.1.3.2.4.

It should be noted, however, that this subclause does not include a description of the detailed behaviour of the UE in the single states and does not cover abnormal cases. A detailed description of the behaviour of the UE is given in subclause 5.2. For the behaviour of the UE in abnormal cases refer to the description of the elementary EMM procedures in subclauses 5.4, 5.5, 5.6 and 5.7.

5.1.3.2.2
Main states

5.1.3.2.2.1
EMM-NULL

The EPS capability is disabled in the UE. No EPS mobility management function shall be performed in this state. 

5.1.3.2.2.2
EMM-DEREGISTERED

In the state EMM-DEREGISTERED, no EMM context has been established and the UE location is unknown to an MME and hence it is unreachable by an MME. In order to establish an EMM context, the UE shall start the attach procedure (see subclause 5.5.1).

5.1.3.2.2.3
EMM-REGISTERED-INITIATED

A UE enters the state EMM-REGISTERED-INITIATED after it has started the attach or the combined attach procedure and is waiting for a response from the MME (see subclause 5.5.1).

5.1.3.2.2.4
EMM-REGISTERED

In the state EMM-REGISTERED an EMM context has been established and a default EPS bearer context has been activated in the UE. When the UE is in EMM-IDLE mode, the UE location is known to the MME with an accuracy of a list of tracking areas containing a certain number of tracking areas. When the UE is in EMM-CONNECTED mode, the UE location is known to the MME with an accuracy of a serving eNodeB. The UE may initiate sending and receiving user data and signalling information and reply to paging. Additionally, tracking area updating procedure is performed (see subclause 5.5.3).

5.1.3.2.2.5
EMM-DEREGISTERED-INITIATED

A UE enters the state EMM-DEREGISTERED-INITIATED after it has requested release of the EMM context by starting the detach or combined detach procedure and is waiting for a response from the MME (see subclause 5.5.2).

5.1.3.2.2.6
EMM-TRACKING-AREA-UPDATING-INITIATED

A UE enters the state EMM-TRACKING-AREA-UPDATING -INITIATED after it has started the tracking area updating procedure and is waiting for a response from the MME (see subclause 5.5.3).

5.1.3.2.2.7
EMM-SERVICE-REQUEST-INITIATED

A UE enters the state EMM-SERVICE-REQUEST-INITIATED after it has started the service request procedure and is waiting for a response from the MME (see subclause 5.6.1).
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Figure 5.1.3.2.2.7.1: EMM main states in the UE



5.1.3.2.3
Substates of state EMM-DEREGISTERED

5.1.3.2.3.1
General

The state EMM-DEREGISTERED is subdivided into a number of substates as described in this subclause. Valid subscriber data are available for the UE before it enters the substates, except for the EMM-DEREGISTERED.NO-IMSI substate.

5.1.3.2.3.2
EMM-DEREGISTERED.NORMAL-SERVICE

The substate EMM-DEREGISTERED.NORMAL-SERVICE is chosen in the UE, if the EPS update status is EU1 or EU2, in the meantime a cell has been selected and the PLMN or tracking area is not in the forbidden list.

5.1.3.2.3.3
EMM-DEREGISTERED.LIMITED-SERVICE

The substate EMM-DEREGISTERED.LIMITED-SERVICE is chosen in the UE, if the EPS update status is EU3, and a selected cell is known not to be able to provide normal service (e.g. the selected cell is in a forbidden PLMN, is in a forbidden tracking area or has a CSG ID not included in the UE's Allowed CSG list).

5.1.3.2.3.4
EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH

The substate EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH is chosen in the UE, if the EPS update status is EU2, and a previous attach was rejected.

5.1.3.2.3.5
EMM-DEREGISTERED.PLMN-SEARCH

The substate EMM-DEREGISTERED.PLMN-SEARCH is chosen in the UE, if the UE with a valid USIM is switched on.

5.1.3.2.3.6
EMM-DEREGISTERED.NO-IMSI

The substate EMM-DEREGISTERED.NO-IMSI is chosen in the UE, if the UE is switched on without a valid USIM inserted.

5.1.3.2.3.7
EMM-DEREGISTERED.ATTACH-NEEDED

Valid subscriber data are available for the UE and for some reason an attach must be performed as soon as possible. This state can be entered if the access class is blocked due to access class control, or if the network rejects the NAS signalling connection establishment.

5.1.3.2.3.8
EMM-DEREGISTERED.NO-CELL-AVAILABLE

No E-UTRAN cell can be selected. This substate is entered after a first intensive search failed when in substate EMM-DEREGISTERED.PLMN-SEARCH. Cells are searched for at a low rhythm. No EPS services are offered. 

5.1.3.2.4
Substates of state EMM-REGISTERED

5.1.3.2.4.1
General

The state EMM-REGISTERED is subdivided into a number of substates as described in this subclause.

5.1.3.2.4.2
EMM-REGISTERED.NORMAL-SERVICE

The substate EMM-REGISTERED.NORMAL-SERVICE is chosen by the UE as the primary substate when the UE entering the state EMM-REGISTERED.

5.1.3.2.4.3
EMM-REGISTERED.ATTEMPTING-TO-UPDATE

The EMM-REGISTERED.ATTEMPTING-TO-UPDATE substate is chosen by the UE if the tracking area updating procedure failed due to a missing response from the network. No EMM procedure except the TAU shall be initiated by the UE in this substate. No data shall be sent or received.

5.1.3.2.4.4
EMM-REGISTERED.LIMITED-SERVICE

The substate EMM-REGISTERED.LIMITED-SERVICE is chosen in the UE, if the cell the UE selected is known not to be able to provide normal service.

5.1.3.2.4.5
EMM-REGISTERED.PLMN-SEARCH

The substate EMM-REGISTERED.PLMN-SEARCH is chosen in the UE, while the UE is searching for PLMNs.

5.1.3.2.4.6
EMM-REGISTERED.UPDATE-NEEDED

The UE has to perform a tracking area updating procedure, but access to the current cell is barred. This state can be entered if the access class is blocked due to access class control, or if the network rejects the NAS signalling connection establishment. No EMM procedure except tracking area updating shall be initiated by the UE in this substate.

5.1.3.2.4.7
EMM-REGISTERED.NO-CELL-AVAILABLE

E-UTRAN coverage has been lost. In this substate, the UE shall not initiate any EMM procedures except for cell and PLMN reselection.

5.1.3.2.4.8
EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM

A combined attach procedure or a combined tracking area updating procedure was successful for EPS services only. User data and signalling information may be sent and received.

5.1.3.2.4.9
EMM-REGISTERED.IMSI-DETACH-INITIATED

The UE performs a combined detach procedure for non-EPS services only (detach type "IMSI Detach"). This state is entered if the UE is attached for EPS and non-EPS services and wants to detach for non-EPS services only. User data and signalling information may be sent and received.

5.1.3.3
EPS update status

In order to describe the detailed UE behaviour, the EPS update (EU) status pertaining to a specific subscriber is defined.
The EPS update status is stored in a non-volatile memory in the USIM if the corresponding file is present in the USIM, else in the non-volatile memory in the ME, as described in Annex C.

The EPS update status value is changed only after the execution of an attach, network initiated detach, authentication, tracking area update or service request procedure.

EU1: UPDATED


The last attach or tracking area updating attempt was successful.

EU2: NOT UPDATED


The last attach or tracking area updating attempt failed procedurally, i.e. no response was received from the MME.

EU3: ROAMING NOT ALLOWED


The last attach or tracking area updating attempt was correctly performed, but the answer from the MME was negative (because of roaming or subscription restrictions).

5.1.3.4
EMM sublayer states in the MME

5.1.3.4.1
EMM-DEREGISTERED

In the state EMM-DEREGISTERED, the MME has no EMM context or the EMM Context is marked as detached. The UE is detached. The MME may answer to an attach or a combined attach procedure initiated by the UE (see subclause 5.5.1).

5.1.3.4.2
EMM-COMMON-PROCEDURE-INITIATED

The MME enters the state EMM-COMMON-PROCEDURE-INITIATED, after it has started a common EMM procedure (see subclause 5.4) and is waiting for a response from the UE.

5.1.3.4.3
EMM-REGISTERED

In the state EMM-REGISTERED, an EMM context has been established and a default EPS bearer context has been activated in the MME.

5.1.3.4.4
EMM-DEREGISTERED-INITIATED

The MME enters the state EMM-DEREGISTERED-INITIATED after it has started a detach procedure and is waiting for a response from the UE (see subclause 5.5.2).
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Figure 5.1.3.4.4.1: EMM main states in the MME

* * * Next Change * * * *

5.5.1.2.4
Attach accepted by the network

If the attach request is accepted by the network, the MME shall send an ATTACH ACCEPT message to the UE and start timer T3450. The MME shall send the ATTACH ACCEPT message together with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to activate the default bearer (see subclause 6.4.1). The network may also initiate the activation of dedicated bearers towards the UE by invoking the dedicated EPS bearer context activation procedure (see subclause 6.4.2).

The MME shall assign and include the TAI list the UE is registered to in the ATTACH ACCEPT message. The UE, upon receiving an ATTACH ACCEPT message, shall delete its old TAI list and store the received TAI list.

Upon receiving the ATTACH ACCEPT message, the UE shall stop timer T3410.

The GUTI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI, or the MME considers the GUTI provided by the UE is invalid, or the GUTI provided by the UE was assigned by another MME, the MME shall allocate a new GUTI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned GUTI together with the assigned TAI list. In this case the MME shall enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1.

For a shared network, the TAIs included in the TAI list can contain different PLMN identities.

If the ATTACH ACCEPT message contains a GUTI, the UE shall use this GUTI as the new temporary identity and set its TIN to "GUTI". The UE shall delete its old GUTI and store the new assigned GUTI. If no GUTI has been included by the MME in the ATTACH ACCEPT message, the old GUTI, if any available, shall be kept. 

The MME may also include a list of equivalent PLMNs in the ATTACH ACCEPT message. Each entry in the list contains a PLMN code (MCC+MNC). The UE shall store the list as provided by the network, after having removed from the list any PLMN code that is already in the list of forbidden PLMNs. In addition, the UE shall add to the stored list the PLMN code of the registered PLMN that sent the list. The UE shall replace the stored list on each receipt of the ATTACH ACCEPT message. If the ATTACH ACCEPT message does not contain a list, then the UE shall delete the stored list.

For manual update of the Allowed CSG list, the UE, when receiving the ATTACH ACCEPT message, shall check if the CSG ID of the cell where the UE has sent the ATTACH REQUEST message is contained in the Allowed CSG list. If not, the UE shall add that CSD ID to the Allowed CSG list.
When the UE receives the ATTACH ACCEPT message combined with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, it shall forward the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message to the ESM sublayer. Upon receipt of an indication from the ESM sublayer that the default EPS bearer context has been activated, the UE shall send an ATTACH COMPLETE message combined with an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message to the network.

Additionally, the UE shall reset the attach attempt counter and tracking area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED.

Upon receiving an ATTACH COMPLETE message, the MME shall stop timer T3450, enter state EMM-REGISTERED and consider the GUTI sent in the ATTACH ACCEPT message as valid.
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