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1
Introduction

GSM, GPRS and UMTS systems have periodic location area/routeing area update functions. In combination with the detach procedures, the periodic update functions provide the core network with information on the reachability of a user. In particular, they support situations where a mobile is switched off in an area of no coverage.  Other uses are related to location services and to services which interact with “SMS message waiting flags”.
In SAE/LTE a complementary ‘periodic tracking area’ concept seems desirable.
2
Discussion

2.1
background

In GSM-CS and UMTS CS and PS, the “PLU/PRU timer” is started in the mobile when the RR connection is released, and in the core network it is started when the A/Iu interface SCCP connection is released. 

If the timer expires, the mobile contacts the network immediately, or, if there is no coverage/access class barring is applied/etc, as soon as possible afterwards.

Whenever the mobile contacts a core network node (e.g. for a voice call, SMS or data session), that domain’s PLU/PRU timer is stopped.  Upon return to idle, the mobile and CN node restart their timers from the initial value (i.e. not the value they were stopped at.)
In 2G GPRS, the SGSN and mobile restart the PRU timer from its initial value whenever user data or signalling is sent.
2.2
main SAE/LTE case
In SAE/LTE, the user data does not go through the MME function. However, whether or not the UE is in the LTE-active state is known by the MME and UE as a result of the presence/absence of the S1-MME connection for that UE.
Hence it is suggested that the release of the S1-MME connection is used to trigger the start of the ‘Periodic Tracking area Update timer’.

In line with GPRS and UMTS-PS, it is suggested that the value of the PTU is signalled (either explicitly or implicitly) from the MME to the UE during the Attach and Tracking Area Update procedures. This permits (but does not require) the MME to allocate different PTU timer values to different UEs.
2.3
long lived LTE-Active
There remains an open issue for the case where a mobile in LTE Active, loses coverage and is then switched off. In this situation the eNodeB might be able to keep the mobile in LTE Active for a very long period, leaving the Core Network information out of date.  If this situation can occur (dialogue with RAN may be needed) a pragmatic solution to this situation is for the operator to be able to configure the eNodeB to release such long lived S1 connections after a time period, eg, slightly greater than the PTU timer.
2.4
expiry of PTU timer in MME

Upon expiry of the PTU timer in the MME, the MME can deduce that the UE is currently out of coverage, however, the MME does not know how long the mobile has been out of coverage (e.g. the mobile might just have lost coverage 30 seconds before its PTU timer expired). Consequently, expiry of the PTU timer in the MME should start a subsequent ‘long’ UE out of Coverage timer. When this UE out of Coverage timer expires, the MME would typically release the dedicated and default bearers and mark the UE as (implicitly) detached. When (or if) the UE reappears in that MME, the UE may perform an Attach or a (possibly, periodic) Tracking Area Update. In the later case, the MME will need to cause the UE to re-establish its contexts, e.g. by sending a Detach message with cause “re-attach required”.
2.5
interactions in ‘idle mode signalling reduction’ situation

The situation where a UE is in idle mode in both LTE and UMTS/GPRS needs to be studied further. However, it is obvious that inactivity in just one RAT, while performing Periodic Updating in another RAT, should NOT delete the IP address from the mobile!
3
Proposal

It is proposed that 23.401 is updated as below
******************* first change ************************************************
4.3.4
Mobility Management Functions

4.3.4.1
General

The mobility management functions are used to keep track of the current location of a UE.
4.3.4.2
Idle mode UE Tracking and Reachability Management

4.3.4.2.1
General

<Text on UE Tracking needs to be provided>
4.3.4.2.2
Periodic Updating
During periods of inactivity, the UE regularly contacts the MME. A Periodic Tracking area Update timer is used in this process. The PTU timer value is allocated to the UE during the Attach and Tracking Area Update procedures.
Whenever the UE moves to the LTE-Idle state, the UE starts the PTU timer from the value most recently allocated by the Attach or TAU procedure. 
When the UE moves to the LTE-Active state, the UE stops the PTU timer (the subsequent return to LTE-Idle state causes the UE to start the PTU timer from the value most recently allocated by the Attach or TAU procedure). 
Editor’s note: the treatment of low-activity UEs in a long lived LTE Active state are FFS.
If the PTU timer expires in the UE, the UE shall perform a Tracking Area Update procedure via the E-UTRAN network, either immediately (e.g. if in E-UTRAN coverage) or as soon as the UE returns to E-UTRAN coverage (e.g. following a cell change from UTRAN to E-UTRAN).
Editor’s note: the handling of overlapping E-UTRAN and UTRAN/2G coverage and ‘idle mode signalling reduction’ is FFS.
Whenever the S1 connection for a UE is released, the MME starts a companion timer that is slightly longer than the PTU timer that the MME allocated to the UE. This timer is stopped in the MME whenever an S1 connection is established for that UE. 
If this PTU companion timer expires in the MME, the MME can deduce that the UE is out of coverage. However, the MME does not know whether the UE has been out of coverage for a short or a long period of time. Hence the MME should start another timer, which if it expires before the UE contacts the MME, permits the MME to delete the UE’s default and dedicated bearers. If the UE subsequently contacts this MME, the MME may need to request the UE to re-establish the bearers: this can be achieved by the MME using the network initiated detach procedure with an indication that “re-attach is required”. 
Editor’s note: depending upon the solution for mobile terminating/network initiated location services and/or other features, if the PTU companion timer has expired in the MME, the MME need not page the UE.
4.3.4.3
Inter-eNB Mobility Anchor Function

<Text needs to be provided>
4.3.4.4
Inter-3GPP Mobility Anchor Function

<Text needs to be provided>
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