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1. Introduction

This document discusses the possibility of extending the already (basically) agreed functionality for change-of-area event triggering in LCS Rel-6 to cover also periodical location reports. If agreed, such functionality would enable efficient tracking in the mobile networks, something that is really not possible with pre-Rel-6 functionality. 
It is very difficult to implement an efficient network based tracking service, which is why we now (when the discussing UE based triggering of location reports) want to introduce periodical triggering in the UE for tracking support. 
2. Background
For mobile network operators, efficient tracking is very important since many useful services with high peak revenue potential requires this functionality. Implementing simple tracking in 2G and 3G networks, however, leads to problems with high paging loads that compromise the system capacity. Thus, any technical solutions that can circumvent the increased paging load should be considered by 3GPP for inclusion in the specifications. 
For quite a while now, the change-of-area event triggering for LCS has been discussed within SA2 and a number of different solutions have been proposed on how to solve it. They are all, however, based on the idea of having the UE trigger a location report when the UE enters/leaves a designated area. By having the UE check its location relative to the area, trigger the location report, and initiate the transmissions to the network, there is no paging involved in this procedure. Whether the measurements are carried out or not is not dependent on the state of the UE either, which means that the regular mobility management in the network is unaffected. 
If an operator wants to realize tracking using pre-Rel-6 functionality it will be done by having the network request the location of the UE at predefined intervals. There is a large drawback with this approach. If the network does not know in which cell the UE is at the time when a location request is initiated it will send a paging in either the URA (if the UE is in  URA_PCH) or in an entire LA/RA. Thus, there will be lot of unnecessary paging in a large number of cells. One possible resolution is to always keep the UE in CELL_PCH, but this is unnecessary waste of capacity. Idle mode should of course be used if the UE is inactive. It is much more preferrable from an operator point of view that the UE itself initiates the LCS traffic (e.g. using the RACH) since this only affects a single cell and it will not matter in what state the UE before the location report is triggered and sent. 
In the next Section we will indicate how this procedure/functionality can be extended to cover also what is necessary for an efficient tracking service. 

3. Minimizing the paging load for tracking services

Tracking should be realized by having a periodical measurement with a a certain period (and other necessary information) be put in the UE and kept active as long as necessary. At the predefined intervals the UE shall “determine its position” , establish a RRC connection to the network (if  does not already have one) and transmit the information to the network which relays it in the standard way to the LCS client (which is the entity requesting the tracking service in the first place). The procedure can thus be viewed as a deferred location request with a periodical trigger that is placed in the mobile. 

We can thus consider the following procedure for a Deferred Location Request where a Location Report is returned based on a periodical trigger in the UE itself. The signalling follows the same outline as for the change-of-area event deferred location request initially. 
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Figure 1. General information flow for tracking services with periodical trigger in the terminal.
In step 6, the periodical trigger (e.g. period, QoS, …) is placed in the terminal. Then after the period is up, a location report is triggered and the UE performs whatever functions are necessary to deliver location information to the network. In step 7, an MO-LR coupled to the original MT-LR could be used. Cancelling the tracking request can be done in a straightforward fashion. It is also possible to implement the tracking using the SIM toolkit, with message delivery via SMS, for example. Again this shows the close relation between the functionality introduced for change-of-area event triggering and the tracking functionality presented here. 

We have chosen not to present a lot of detailed flows in this document so as not to confuse the reader about the basic point, namely that the functionality needed for implementing an efficient tracking is basically already introduced with the advent of UE based location report triggering (within the context of change-of-area events). Such functionality is basically new to Rel-6, but should perhaps have been considered for ealier releases. We can note that the RNC can actually order periodical UP measurement reports from UEs via RRC signalling, but this functionality is too limited for tracking purposes.
4. Proposal

The LCS drafting sessions should discuss and gauge whether there is support for introducing a terminal based tracking functionality in Rel-6. If so, TeliaSonera will actively contribute to the development of the functionality within 3GPP. 
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