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1. Introduction
In the last SA2 meeting, it is approved that the last visited TAI should be provided by the UE at the TAU Request message in order to help the MME to produce a good list of TAIs for any subsequent TAU Accept message.

In the last CT1 meeting, the definition of the last visited TAI is discussed, but none of the candidates is agreed. It is proposed to discuss the definition in the email list after the meeting. It is proposed that the definition should be simple and short and the procedure or method how the UE gets or updates the last visited TAI should be placed in the related sub-clause of the TR24.801.
2. Definition of the last visited TAI
Firstly, For the EMM-REGISTERED UE, the last visited TAI is within the UE registered TAI list, that is, the last visited TAI is one TAI of the TAI list assigned to the UE. If the TAI is not within the TAI list, this TAI can not be set by the UE as the last visited TAI. If the EMM-REGISTERED UE enters a TAI that does not belong to the TAI list, the UE should firstly get the current TAI then can discovery that its current TAI is not in the TAI list that the UE registered with the network. The UE must NOT set the current TAI as the last visited TAI, that is, the last visited TAI is not updated at this moment. Instead, the UE shall initiate a tracking area update procedure by sending TRACKING AREA UPDATE REQUEST message to the MME and include its last visited TAI in the message. When the TA update procedure is finished, a new TAI list is allocated by the MME to the UE, now the UE finds that the current TAI is in the new TAI list, and UE will update the last visited TAI to the current TAI.
For the EMM-DEREGISTED UE, there is no TAI list is assigned to the UE, so the UE can to set or update the last visited TAI, but the UE can read the it from its non volatile memory used to store last visited TAI. If the last visited TAI is available in its non volatile memory, the UE can include the last visited TAI in the ATTACH REQUEST message for the Attach procedure.
Secondly, the last visited TAI shall identify the tracking area last visited by the UE. 
Finally, in order to keep the definition of the last visited TAI simple and short, it is proposed that,

Last Visited TAI: A TAI within the TAI list that UE registered to the network identifies as the tracking area last visited by the UE in EMM-REGISTERED state.

3. Procedure or Method how the UE gets or update the last visited TAI
In case the UE is in EMM-REGISTERED state, it has registered to the EPS and a list of tracking areas is assigned to the UE, there are two modes for the EMM-REGISTERED UE:
· UE in EMM-IDLE mode

The EMM-IDLE mode UE gets its current TAI from the EPS system broadcast information.

· UE in EMM-CONNECTED mode
The EMM-CONNECTED mode UE gets its current TAI from the information provided by the eNodeB which is discussed in the RAN2.  How and which RRC message is used is not decided until now.
After the UE gets its current TAI, and the UE discovery that the current TAI is within the TAI list assigned by the MME, the UE shall set the TAI as the new last visited TAI. If there is an old last visited TAI stored by the UE, the old last visited TAI is replaced by the new last visited TAI, that is, the UE shall delete the old last visited TAI and store the new last visited TAI into its non volatile memory.
4. Proposal

Based on the above discussion, it is proposed the following changes to the TR24.801
**** Start of 1st set of changes ****
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].

The label (E-UTRAN only) indicates this section or paragraph applies only if E-UTRAN is used as current radio access network.

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

EMM-CONNECTED mode: A UE is in EMM-CONNECTED mode when a NAS signalling connection between UE and network is established.

EMM-IDLE mode: A UE is in EMM-IDLE mode when no NAS signalling connection between UE and network exists.

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].

Linked Bearer Identity: This identity indicates to which default bearer the additional bearer resource is linked.

MME area: An area containing tracking areas served by an MME.

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.

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).

Procedure Transaction Identity: An identity which is dynamically allocated by the UE for the UE requested bearer resource activation, modification and deactivation procedures. The procedure transaction identity is released when the procedure is completed.

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.
Last Visited Registered TAI: A TAI which is contained in the TAI list that the UE registered to the network and which identifies the tracking area last visited by the UE.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [2] apply:

MME pool area

**** End of 1st set of changes ****
**** Start of 2nd set of changes ****
5.1
General

5.1.1
Registration areas in the EPS

5.1.1.1
General

Within the EPS, a registration area is defined as a set of tracking areas and each of these tracking areas consists of one or more cells that cover a geographical area. Tracking areas cannot overlap each other. Within the EPS, the concept of "registration to multiple tracking areas" applies:

-
A tracking area is broadcast in a cell, identified by a Tracking Area Code (TAC) and a PLMN identifier. In case of a shared network, a single TAC and multiple PLMN identifiers are broadcast.

Editor's note: The structure and coding of the TAC is FFS.

-
In order to reduce the tracking area update signalling within the EPS, the MME can assign several tracking areas to the UE.

-
The UE considers itself registered to a list of tracking areas and does not need to trigger tracking area update other than periodic tracking area update as long as it stays in one of the tracking areas of the list of tracking areas received from the MME.
Editor's note: the maximum number of tracking areas which can be allocated per UE needs to be defined.
-
The UE will consider the list of tracking areas as valid, until it receives a new list in the next normal tracking area update or periodic tracking area update or it is commanded by the network to delete the complete list of tracking areas or it is detached from the EPS. If the tracking area update request or attach procedure via E-UTRAN is accepted or the TA list is reallocated by the MME, the MME shall provide at least one entry in the tracking areas list.

-
The TA list can be reallocated by the MME.
-
The UE shall take the current TAI provided by the EPS system as last visited registered TAI if the TAI is within the TAI list that the UE is registered to the network. If there is an old last visited registered TAI stored by the UE, the old last visited registered TAI is replaced by the new last visited registered TAI, that is, the UE shall delete the old last visited registered TAI and store the new last visited registered TAI into its non volatile memory. 
-
When the UE is detached from the EPS, the TA list in the UE is invalid; except for the last visited TAI, the TA list can be deleted by the UE.

-
The MME allocates only one temporary identity (S-TMSI) to the UE, even if the UE is registered to more than one tracking area.

-
The MME stores the S-TMSI and TA list in its EMM Context for the UE.

-
The MME can initiate paging of the UE in all cells of all tracking areas the UE is registered to.

-
A TAI list assigned by an MME to a UE shall only contain tracking areas served by this MME.
**** End of 2nd set of changes ****
