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1
Introduction
The present contribution proposes some introductory text for the description of the NAS mobility management procedures and introduces the concept of a NAS signalling connection.
Furthermore it proposes a list of mobility management procedures which we think will need to be specified, based on the message flows in the current stage 2 specifications and on the experience with the mobility management protocol in TS 24.008.

Following the example of the MM and GMM protocol in TS 24.008, we also propose to divide these mobility management procedures in "common procedures", "specific procedures" and "connection management procedures".

********************** PROPOSED CHANGES ***********************
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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Aggregate Maximum Bit Rate: The maximum bit rate that limits the aggregate bit rate of a set of non-GBR  bearers of a UE. Definition derived from 3GPP TS 23.401 [2].

EMM context: An EMM context is established in the UE and the MME when an attach procedure is successfully completed.

Evolved packet core network: the successor to the 3GPP Release 7 packet-switched core network, developped by 3GPP within the framework of the 3GPP System Architecture Evolution (SAE).
Evolved packet system: The evolved packet system (EPS) or evolved 3GPP packet-switched domain consists of the evolved packet core network and the evolved universal terrestrial radio access network. Definition derived from 3GPP TS 23.401 [2].

Dedicated bearer: An EPS bearer that is associated with uplink packet filters in the UE and downlink packet filters in the PDN GW where the filters only match certain packets. Definition derived from 3GPP TS 23.401 [2].

Default bearer: An EPS bearer that is used associated with "match all" uplink and downlink packet filters in the UE and the PDN GW, respectively. Definition derived from 3GPP TS 23.401 [2].

GBR bearer: An EPS bearer that uses dedicated network resources related to a Guaranteed Bit Rate (GBR) value, which are permanently allocated at EPS bearer establishment/modification. Definition derived from 3GPP TS 23.401 [2].

Label: A label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment that have been pre-configured by the operator owning the node. Definition derived from 3GPP TS 23.401 [2].

Non-access stratum protocols: The protocols between UE and MSC or SGSN that are not terminated in the UTRAN, and the protocols between UE and MME that are not terminated in the E-UTRAN. Definition derived from 3GPP TS 21.905 [1].
Non-GBR bearer: An EPS bearer that uses network resources that are not related to a Guaranteed Bit Rate (GBR) value. Definition derived from 3GPP TS 23.401 [2].

PDN address: an IP address assigned to the UE by the Packet Data Network Gateway (PDN GW).
NAS signalling connection: is a peer to peer S1 mode connection between UE and MME. A NAS signalling connection consists of the concatenation of an RRC connection via the "LTE-Uu" interface and an S1AP connection via the S1 interface. The UE considers the NAS signalling connection established when the RRC connection has been established successfully. The UE considers the NAS signalling connection released when the RRC connection has been released. 
The label (S1 mode only) indicates this section or paragraph applies only to a system which operates in S1 mode, i.e. with a functional division that is in accordance with the use of an S1 interface between the radio access network and the core network. In a multi-access system this case is determined by the current serving radio access network. 
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AMBR
Aggregate Maximum Bit Rate

ARP
Allocation Retention Priority

EMM
EPS Mobility Management

EPC
Evolved Packet Core Network
ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

GBR
Guaranteed Bit Rate

MBR
Maximum Bit Rate

MME
Mobility Management Entity

PDN GW
Packet Data Network Gateway

SAE
System Architecture Evolution

SDF
Service Data Flow

TAC
Tracking Area Code

4
Network selection procedures

Editor's note: This clause will contain a description of the procedures for network selection, i.e. access technology selection and PLMN selection. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.1
Concepts

Editor's note: This subclause will contain a description of concepts, general principles, working assumptions agreed by CT1, etc. None of the text within this section shall be transferred directly to any specification unless explicitly stated.

4.2
Procedures

Editor's note: This subclause will contain a detailed description of the procedures for network selection. The text within this section should be readily transferable to TS 23.122 or other TS(s) (e.g. TS 24.234).

********************** NEXT MODIFIED SECTION ***********************

6
NAS signalling procedures between UE and MME
Editor's note: This clause will contain a description of the NAS protocol between UE and MME, including security, QoS and MBMS aspects. The text within this section should be readily transferable to a technical specification. For NAS signalling procedures for 3GPP access via E-UTRAN the existing 3GPP TS 24.008 [4] procedures will be used as a model as much as possible.

6.1
General

Editor's note: This subclause will contain general information, the state model for the UE and the MME, and an overview of the signalling procedures used between UE and MME.

6.2
Mobility management procedures

Editor's note: This subclause will contain a detailed description of the signalling procedures used between UE and MME.

6.2.1
Overview
6.2.1.1
General

This clause describes the procedures used for mobility management for EPS services (EMM) at the radio interface (reference point "LTE-Uu").

The main function of the mobility management sublayer is to support the mobility of a user equipment, such as informing the network of its present location and providing user identity confidentiality.

A further function of the mobility management sublayer is to provide connection management services to the session management (SM) sublayer.

Editor's note: The existence of other protocol entities to which the EMM sublayer provides connection management services is FFS.
All the EMM procedures described in this clause can only be performed if a NAS signalling connection has been established between the UE and the network. Else, the EMM sublayer has to initiate the establishment of a NAS signalling connection (see 3GPP TS 36.331 [xx]).

Editor's note: The relationship between the EMM entity described in this TR and the GMM entity in TS 24.008 is FFS. According to TR 23.882, subclause 7.6.3: "It is agreed that UE registers to both the SAE network and the UMTS network separately. After that, whether the MME and the SGSN should be both registered to HSS is FFS. It is also agreed that the UE gets separate RAI and TAI for 2G/3G or LTE/SAE mobility management, allocated respectively by SGSN or MME/UPE." — Whether this means e.g. that the UE is running separate state-event machines, with separate periodic update timers, etc. – one for EPS and one for GPRS each, or just that there can be two CN nodes – 1 MME and 1 SGSN – holding a valid subscriber data entry at the same time is FFS.

6.2.1.2
Types of EMM procedures

Depending on how they can be initiated, three types of EMM procedures can be distinguished:

1) EMM common procedures:
An EMM common procedure can always be initiated whilst a NAS signalling connection exists. The procedures belonging to this type are:
Initiated by the network:

-
E-TMSI reallocation;

-
authentication and security mode;

Editor's note: The inclusion of the security mode procedure for NAS signalling in the authentication procedure is FFS.

-
identification;

-
EMM information.
2)
EMM specific procedures:
At any time only one UE initiated EMM specific procedure can be running. The procedures belonging to this type are:

Initiated by the UE and used to attach the IMSI in the network for EPS services and to establish an EMM context and a default bearer:

-
attach.

Initiated by the UE or the network and used to detach the IMSI in the network for EPS services and to release an EMM context and all bearers:

-
detach.

Initiated by the UE when an EMM context has been established:

-
normal tracking area updating;

-
periodic tracking area updating.
The tracking area updating procedure can be used to request also the resource reservation for sending data.
3)
EMM connection management procedures:
Initiated by the UE and used to establish a secure connection to the network or to request the resource reservation for sending data, or both:
-
service request.

The service request procedure can only be initiated if no UE initiated EMM specific procedure is ongoing.
Initiated by the network and used to request the establishment of a NAS signalling connection or to prompt the UE to re-attach if necessary as a result of a network failure:

-
paging procedure.
6.2.2
Behaviour of the MS in EMM-DEREGISTERED state and EMM‑REGISTERED state

6.2.3
General on elementary EMM procedures for EPS services
6.2.4
EMM common procedures

6.2.4.1
E-TMSI reallocation procedure

6.2.4.2
Authentication and security mode procedure 

6.2.4.3
Identification procedure

6.2.4.4
EMM information procedure 

6.2.5
EMM specific procedures

6.2.5.1
Attach procedure

6.2.5.1.1
General

The attach procedure is used to attach for packet services in EPS. With a successful attach procedure, a context is established for the UE in the MME, and a default bearer is established between the UE and the PDN GW, thus enabling always-on IP connectivity to the UE.

In a shared network, the UE shall choose one of the PLMN identities broadcast in the cell for the attach procedure. The selected network shall be indicated by the UE to the eNodeB.

6.2.5.1.2
Attach procedure initiation

The UE initiates the attach procedure by sending an ATTACH REQUEST message to the MME. The UE shall include in the ATTACH REQUEST message a valid S-TMSI, if available, and the tracking area identity associated with the S-TMSI. If there is no valid S-TMSI available, the UE shall include the IMSI in the ATTACH REQUEST message.

Editor's note: It is FFS whether the UE provides the APN information in the ATTACH REQUEST message.

6.2.5.1.3
Identification and authentication

During the attach procedure, the MME may initiate an identification procedure, in order to request IMSI information from the UE. The MME may also initiate an authentication procedure and may setup security mode.

6.2.5.1.4
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. 

The MME shall assign and include the list of tracking areas the UE is registered to in the ATTACH ACCEPT message. The UE, receiving an ATTACH ACCEPT message, shall delete its old list of tracking areas and store the received list of tracking areas.
The S-TMSI reallocation may be part of the attach procedure. When the ATTACH REQUEST message includes the IMSI or when the MME considers the S-TMSI provided by the UE is invalid, the MME shall allocate the S-TMSI to the UE. The MME shall include in the ATTACH ACCEPT message the new assigned S-TMSI together with the list of assigned tracking areas. 

If the ATTACH ACCEPT message contains an S-TMSI, the UE shall use this S-TMSI as the new temporary identity and shall send an ATTACH COMPLETE message to the MME. The UE shall delete its old S-TMSI and store the new assigned S-TMSI. If no S-TMSI has been included by the MME in the ATTACH ACCEPT message, the old S-TMSI, if any available, shall be kept. 
The MME shall include in the ATTACH ACCEPT message the PDN address assigned to the UE by the PDN GW, if available. This address shall be used for the default bearer.

6.2.5.2
Detach procedure

6.2.5.3
Tracking area updating procedure

6.2.6
EMM connection management procedures

6.2.6.1
Service request procedure
6.2.6.2
Paging procedure 
6.2.7
Receiving an EMM STATUS message by an EMM entity
6.3
Session management and bearer control procedures

Editor's note: This subclause will contain a detailed description of the signalling procedures used between UE and MME, as far as they are under CT1's responsibility.
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