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1. Introduction
The Multi-TA Registration concept has been agreed as the TA concept for LTE/SAE system. This contribution analyses the changing of TA List for LTE_IDLE mode UE during UE movement, and proposes some principles for the TA List management.

2. Discussion
When the UE attaches to the network, E-PC allocates one or more TAs to the UE, which are consisted of the TA List for the UE. The LTE_IDLE state UE will trigger the TA update when it enters new TA which does not belong to the TA List for this UE. Otherwise, if the entered TA is already contained in the TA List for this UE, the TA update procedure can be saved.

2.1. Inter Pool Area mobility in LTE_IDLE mode
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Figure 1: Inter Pool Area mobility in LTE_IDLE mode

Figure 1 shows two MME Pool Areas which overlapped each other, TA3 and TA4 served for the overlapped area. For simplicity, there is only one MME entity showed in the figure to provide service for the TAs in one MME pool area.

The pre-condition is that UE moves in IDLE state. When the UE attaches to the network and locates in TA1, MME-1 allocates one or more TAs for the UE. If MME-1 allocates more than one TA for this UE, then the TA List maybe presented as <TAx, TAy, TAz>.
1. Assumption: In order to prove the opinion of the conclusion, it supposes that MME allocates a TA List to the UE including TA1, TA2, TA3, TA4 and TA5 which is called TAL1 <TA1, TA2, TA3, TA4, TA5>.

2. The UE moves from TA1 and enters TA4 via TA2 and TA3, the MME-1 still serving for UE. The TAL1 still allocated to the UE without any change.

3. When the UE enters TA5 which belongs to MME Pool Area 2, it moves out of the overlapped area of two MME Pool Areas, the serving MME for the UE should be changed from MME-1 to MME-2. But according to the TA List concept and the assumption made in step 1, it needn’t perform TA update procedure since TA5 is included in TAL1. It has a conflict in this scenario.

4. On the other hand for the same supposed TAL1, when the UE returns back to TA4 from TA5, UE is served by MME2 in TA5, at that time the TA4 is still contained in TAL1. It’s not necessary to change serving MME due to the TA4 may be managed by MME-2.

5. And UE moves continually from TA3 to TA2, according to the principles of TA List, the TA Update procedure does not needed because they are all the entries of TAL1. But TA2 should be served by MME-1 only, it is conflict with the handling behaviour for TAL1.

6. If the new TA List, e.g. TAL2 <TA3, TA4, TA5, TA6> is re-allocated when the UE entered TA5 from TA4 as depicted figure 1, the conflict mentioned above can be avoided.

The figure 1 shows the overlapped MME Pool Area scenario. For the non-overlapped MME Pool Area deployment scenario, UE shall perform TA update procedure when the UE moves across the border of two MME Pool Areas, and the TA List should be re-allocated for the UE.

From the analysis as above, it proposed that:

Principle 1: The TAs contained in the same TA list for a specific UE shall be limited within one MME pool area.

Principle 2: The TA List for a specific UE shall be re-allocated when the UE moves across the border of two MME Pool Areas within LTE/SAE system.

Principle 3: The TA List for a specific UE shall be re-allocated when the UE moves across the border of two PLMNs within LTE/SAE system.

3. Proposal

It’s proposed that CT1 agrees the following modifications related to the TA List principles which captured into TR 24.801.
*****************1st Change Begin**********************

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].

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].
MME Pool Area: An MME Pool Area is defined as an area within which a UE may be served without need to change the serving MME. An MME Pool Area is served by one or more MMEs ("pool of MMEs") in parallel. MME Pool Areas are a collection of complete Tracking Areas. MME Pool Areas may overlap each other. 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).
*****************1st Change end**********************

*****************2nd Change Begin**********************
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. If the tracking area update request is accepted, the MME shall provide at least one entry in the tracking areas list;

· 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 can initiate paging of the UE in all cells of all tracking areas the UE is registered to.
· the TAs of the TA List allocated to the UE shall be limited within one MME Pool Area.
· 
· 
*****************2nd Change end**********************
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