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1. Summary

This document presents a basic comparative analysis of the processing complexity required to perform Network-based Software Blanking as a pre-processor function in the SMLC.

The following data sources have been used:

· Experience from E-OTD deployments in GSM that have allowed real throughputs for the SMLC to be characterised. It is assumed that the processing load (complexity) for OTDOA (and IPDL) will be similar to that for E-OTD on GSM.

· Processing requirements for the Software Blanking pre-processing function, estimated from the Matlab implementation of this function by the source company of this Tdoc.

2. Outline SMLC Architecture

A much simplified outline architecture of an SMLC is illustrated in Figure 1 below. It consists of the Locator (Position Calculation Function) and an additional Software Blanking function.

The implementation of Software Blanking requires:

· “Snapshot” measurement capability in the UE;

· Node B downlink “snapshot” measurement capability in the Node B. (This may be implemented as an extended function in the OTDOA LMU.)

· The Software Blanking pre-processor function, which may be implemented as part of the SMLC
.

The main functions of the Software Blanking pre-processor are:

· To measure observed time differences between Node B signals as seen at the UE. (In OTDOA and IPDL, the UE is required to perform this function returning the SFN-SFN type 2 measurement, and the LMU is required to measure the network time offsets.)

· To blank the strongest Node B signals so that weaker ones may be measured. (In IPDL this is partially accomplished by inserting downlink idle periods, but only one physical site can be blanked at any one time compared with several for SB.)

The SB and signal measurement steps may be iterated several times to achieve multiple optimum cancellations.

The locator function is essentially identical for OTDOA (including IPDL) and SB.

3. Performance of standard OTDOA SMLC

Current implementations suggest the following performance:

· On a mid-range dual-processor computing platform: 30 position transactions per second.

· On a high-end single-processor computing platform: 50 position transactions per second.

The positioning transaction performance of OTDOA will be similar to IPDL and the locator function for SB.
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Figure 1 - SMLC Block Diagram

4. Performance Estimate of SB function

The Software Blanking pre-processor function complexity depends on the following parameters:

· The number of Node Bs, Nb, processed to extract measurements. The processing load varies linearly with Nb.

· The length of the “snapshot”, Ns samples, used for making measurements. The processing load varies as Ns.log2(Ns).

· The number of cancellation cycles, K, performed.

K and Nb vary from measurement to measurement depending on the network conditions. However, using average values taken from the accuracy simulations (K=5, Nb=30) leads to an estimate of approximately 20 million operations required to process a single UE measurement.

Given that typical processing platforms used in the SMLC are capable of the order of 500 to 1000 million operations per second, this leads to an estimated performance of around 30 transactions per second.

5. Conclusion

The processing load required by the SB pre-processing function is similar to that required by the existing SMLC. Thus Network-based SB will require the addition of another processor similar to that used for the SMLC in order to maintain a position transaction rate of around 30 or more position requests per second.

� This is actually an implementation detail. The Software Blanking pre-processor function could equally well be implemented as a separate entity from the SMLC.





