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Use of the MS Power, Timing Advance and Measurement Report Information Elements (IE) in the U-TDOA Response message

Summary

As commercial location services grow they will become a design factor for network planners.  One way to maximize the return on location services and minimize the impact on system resources is to optimize the use of RF and backhaul facilities.  This can be done by intelligently defining how many and which cooperating LMUs are used for a location determination and how many bursts will be captured in order to achieve the desired level of accuracy.

The following paragraphs discuss how the use of MS Power, Timing Advance and Measurement Report information elements can be used to minimize the use of RF and backhaul resources when using the U-TDOA location method.

MS Power

For a given level of location accuracy, higher MS output power reduces the required integration time and lower MS output power increases the required integration time. Higher MS output power translates to an acceptable receive signal level at more distant LMUs and therefore makes it useful to involve more distant cooperating LMUs.  Conversely, lower MS output power reduces the probability that distant LMUs will be able to receive and decode the signal from the desired MS and necessitates a longer integration time at a smaller number of cooperating LMUs.

Without the MS Power information element, conservative definitions of the duration of the RF energy capture period and the number of cooperating LMUs will result in a less efficient use of system resources.  This will statistically tend to:

· Increase the amount RF resources consumed when locating idle mobiles

· Increase the aggregate amount of backhaul data from cooperating LMUs

· Reduce the maximum number of location events per unit time, system wide

The improvements are statistical in nature and the estimate of the benefit is based on tens of thousands of actual location determinations made in numerous field trials.  The following example illustrates the reduction in committed RF resources when MS Power information is available:

· Without MS Power information, 100 MS bursts are captured for each location determination for each MS (10,000 bursts, total)

· With MS Power information available, this example assumes:

· 50 MS at full power

· 50 MS 10 dB below full power (10% of full power)

· 100 bursts will be captured for each MS at 10% of full power (5,000 bursts)

· 10 bursts will be captured for each MS at full power (500 bursts)

· 5,500 bursts, total when MS Power information is available

· Yields 55% RF utilization as compared to capturing 100 bursts from all 100 mobiles

· The Delta Timer in the U-TDOA Request message is the control mechanism for the RF capture period

In practice the MS will be statistically distributed over the range of permissible MS output power but it is reasonable to expect overall efficiency gains of 20-25%.

Note that the optional Classmark Information, Type 3 information element in the BSSMAP-LE Perform Location Request message will also be required as it supplies the MS power class.

Timing Advance and Measurement Reports

In addition to knowing the MS output power, the approximate location of the target MS can be used to optimally define the cooperating LMU list.  The Timing Advance and Measurement report information elements can be used to geometrically estimate the MS location, further refining the selection of cooperating LMUs.  Optimizing the cooperating LMU list will statistically tend to:

· Reduce the number of cooperating LMUs

· Decrease the aggregate amount of backhaul data from cooperating LMUs

· Increase the maximum number of location events per unit time, system wide

· Reduced location latency due to reduced processing

Summary

Without the inclusion of these information elements in the U-TDOA Response message, the TDOA PDE is forced to capture a fixed and arbitrary amount of RF information as well as arbitrarily assigning a predefined set of cooperating LMUs.  In general, for close-in mobiles with reduced transmit power, too many cooperating LMU will be assigned and the integration time for the assigned RF capture period will be too short.  For mobiles transmitting at higher transmit power levels the integration times (RF capture periods) will tend to be too long and the number of cooperating LMUs will be too low.

Inclusion of the MS Power, Timing Advance and Measurement Report Information Elements in the U-TDOA Response message will provide information necessary to select an optimal number of cooperating LMUs that capture RF energy for the shortest possible period of time.
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