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1
Introduction

At the last SA2 meeting at Ljubljana (12th – 16th November), the principle of being able to omit the TA list when it is unchanged is endorsed (see S2-074828 and S2-075750). This mechanism will save the radio resource especially for the “large” TA List information.

2
Discussion

It is a simple way that the operators pre-configure the TA List information and all the UEs attached to a TA are assigned the same TA List information. So when an UE stays in one TA for a long time, the periodic TAU Accept message will always carry the unchanged TA list information. Even if the UE enters into a TA included in the already allocated TA List, the periodic TAU will be executed and the TA List reallocated may be the same according to the pre-configuration information. So in most cases, the periodic TAU Accept message will always carry the unchanged TA List information to UE, which is a waste of the limited radio resource especially for the large TA List information situation.
According the current situation in stage 2, it is proposed to change the TA List information element presence from mandatory to conditional. If the TA list is the same as the last allocated one, the MME will send a message to UE without the TA List information element. When receiving the message from MME without the TA List, the UE will reuse the previous TA list.
3
Conclusion

It is proposed to update 3GPP TR 24.801 with the proposed text below.

1st Change

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. If the new and the old TAI list are identical, the MME does not need to provide the new TAI list to the UE during tracking area update or GUTI reallocation procedures.
· The TA list can be reallocated by the MME.
· 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 TA list assigned by an MME to a UE shall only contain tracking areas served by this MME.

2nd Change

6.2.4.1.2
S-TMSI reallocation initiation by the network

The MME shall initiate the S-TMSI reallocation procedure by sending an S-TMSI REALLOCATION COMMAND message to the UE and starting the timer T3450.

The S-TMSI REALLOCATION COMMAND message shall include a new GUTI and may include a tracking area list. 
3rd Change
6.2.4.1.3
S-TMSI reallocation completion by the UE

Upon receipt of the S-TMSI REALLOCATION COMMAND message, the UE shall store the S-TMSI and the tracking area list, and send an S-TMSI REALLOCATION COMPLETE message to the MME. The UE considers the new S‑TMSI as valid and the old S-TMSI as invalid (see subclause 5.1.2). If the UE receives a new TAI list in the GUTI REALLOCATION COMMAND message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
4th Change
6.2.5.3.4
Tracking area updating procedure accepted by the network

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new S-TMSI for the UE, an S-TMSI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 6.2.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message. 
Editor's note: It is FFS whether other information such as the "equivalent PLMNs" and a "list of emergency numbers" are included in the TRACKING AREA UPDATE ACCEPT message.
If an EPS bearer context status IE is included in TRACKING AREA UPDATE REQUEST message, the MME shall deactivate all those EPS bearer contexts locally (without peer-to-peer signalling between the MME and the UE) which are active on the network side, but are indicated by the UE as being inactive. Additionally, the MME shall include an EPS bearer context status IE in the TRACKING AREA UPDATE ACCEPT message, indicating which EPS bearer contexts are active in the MME.
In a shared network the MME shall indicate the PLMN identity of the operator that has accepted the tracking area update request in the TRACKING AREA UPDATE ACCEPT message.

Editor's note: How this PLMN identity is encoded in the TRACKING AREA UPDATE ACCEPT message is FFS.
If the "active" flag is included in the TRACKING AREA UPDATE REQUEST message, the MME shall re-establish the radio and S1 bearers for all active EPS bearer contexts.

Upon receiving a TRACKING AREA UPDATE ACCEPT message, the UE shall stop timer T3430, reset the routing area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED. If the message contains an S-TMSI, the UE shall use this S-TMSI as new temporary identity for EPS services and shall store the new S-TMSI. If no S-TMSI was included by the MME in the TRACKING AREA UPDATE ACCEPT message, the old S‑TMSI shall be used. If the UE receives a new TAI list in the TRACKING AREA UPDATE ACCEPT message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
If an EPS bearer context status IE is included in the TRACKING AREA UPDATE ACCEPT message, the UE shall deactivate all those EPS bearers contexts locally (without peer-to-peer signalling between the UE and the MME) which are active in the UE, but are indicated by the MME as being inactive.
If the network wishes to maintain the NAS signalling connection (for example, if the UE has indicated "follow-on request pending" in the TRACKING AREA UPDATE REQUEST message) the network shall indicate "follow-on proceed" in the TRACKING AREA UPDATE ACCEPT message. If the network wishes to release the NAS signalling connection, the network shall indicate "no follow-on proceed" in the TRACKING AREA UPDATE ACCEPT message. The UE shall act according to the follow-on proceed flag provided by the network.
If the TRACKING AREA UPDATE ACCEPT message contained an S-TMSI, the UE shall return a TRACKING AREA UPDATE COMPLETE message to the MME to acknowledge the received S-TMSI.

Upon receiving a TRACKING AREA UPDATE COMPLETE message, the MME shall stop timer T3450, and shall consider the S-TMSI sent in the TRACKING AREA UPDATE ACCEPT message as valid.
End Change

