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1
Overview

This proposed test plan will be used to verify the proper operation of Enhanced Observed Timing Difference (EOTD) measurement results from a GSM Mobile Station (MS). These test cases will provide a means by which the physical-layer performance of an EOTD-capable MS may be verified against 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I.

2
Introduction

Enhanced Observed Timing Difference is a mechanism intended to provide location information for a MS within a GSM network. EOTD measures the burst timing alignment between the serving cell for the MS and a minimum of two neighbor cells. The observed timing difference, along with the BSIC or Cell ID of each neighbor cell that can be received and measured by the MS is reported to the network. Using this information, the network can calculate the location of the MS using triangulation techniques.

3
Scope of Tests

The scope of this test plan is limited to verification of the MS physical layer against 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I.  Specifically, this includes validation of MS observed timing measurement accuracy only.  The ability of the MS to correctly decode and report the BSIC of neighbor base stations, as well as the validation of MS RRLP messaging is not verified in this test plan.

4
Standardized Testbeds

References to Standard EOTD Testbed “A” and Standard EOTD Testbed “B” are found throughout this document. These testbeds are depicted in Figure 1 and Figure 2 below:




Figure 1, Standard EOTD Testbed “A”
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Figure 2, Standard EOTD Testbed “B”
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5
Overview of Tests

Test Case
Purpose of Test

8.1
Verify that OTD error is < 100 nanoseconds when measuring a close neighbor in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.1. when the serving and neighbor base station is transmitting GMSK

8.2
Verify that OTD error is < 100 nanoseconds when measuring a close neighbor in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.1. when the serving and neighbor base station is transmitting 8PSK

8.3
Verify that OTD error is < 300 nanoseconds when measuring a distant neighbor in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.1. when the serving and neighbor base station is transmitting GMSK

8.4
Verify that OTD error is < 300 nanoseconds when measuring a distant neighbor in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.1. when the serving and neighbor base station is transmitting 8PSK

8.5
Verify that OTD error is < 100 nanoseconds when subjected to 10 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting GMSK

8.6
Verify that OTD error is < 100 nanoseconds when subjected to 10 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting 8PSK

8.7
Verify that OTD error is < 300 nanoseconds when subjected to 0 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting GMSK

8.8
Verify that OTD error is < 300 nanoseconds when subjected to 0 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting 8PSK

8.9
Verify that OTD error is < 200 nanoseconds when subjected to -8 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting GMSK

8.10
Verify that OTD error is < 200 nanoseconds when subjected to -8 dB co-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting 8PSK

8.11
Verify that OTD error is < 500 nanoseconds when subjected to -18 dB adjacent-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when serving and neighbor base station is transmitting GMSK

8.12
Verify that OTD error is < 500 nanoseconds when subjected to -18 dB adjacent-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting 8PSK

8.13
Verify that OTD error is < 100 nanoseconds when subjected to -41 dB alternate-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when serving and neighbor base station is transmitting GMSK

8.14
Verify that OTD error is < 100 nanoseconds when subjected to -41 dB alternate-channel interference to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.2. when the serving and neighbor base station is transmitting 8PSK

8.15
Verify that OTD error is < 1.5 microseconds when subjected to TU3 Rayleigh fading to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.3. when the serving and neighbor base station is transmitting GMSK

8.16
Verify that OTD error is < 1.5 microseconds when subjected to TU3 Rayleigh fading to the neighbor cell in accordance with 3GPP TS 05.05, Release 99, Revision 8.7.1, Annex I, Section I.2.3. when the serving and neighbor base station is transmitting 8PSK

6
Prerequisites

6.1
Test Environment

The tests described in this document shall be performed in a laboratory setting with two GSM base station simulators operating in a conducted RF environment. A means of initiating a pre-defined number of RRLP measurement request messages from the serving base station simulator, as well as a means of capturing and decoding the measurement messages sent from the MS under test shall be available. The device used to capture the RRLP messages should be capable of logging the MS observed time measurement in a flat ASCII file, with each of the reported OTD values in decimal.

6.2
Laboratory Timing Accuracy (Unassisted)

Current 3GPP specifications call for a best-case MS measurement observed timing difference (OTD) accuracy of 100 nanoseconds, which implies that all measurement system propagation delays must be taken into account when establishing the real timing difference (RTD) of the testbed itself. This level of measurement accuracy implies that:

1.
The laboratory equipment utilized to measure the burst alignment of the two base station simulators must support a time resolution of at least 10 nanoseconds 

2. All base station simulators, active RF channel simulators, and time measurement equipment must be phase-locked to a common reference clock

3. All base station simulators used for this test must be frame synchronized

Testbed A shown in Figure 1 represents a recommended configuration for the unassisted measurement of EOTD accuracy. If this testbed is utilized, the effects of differing cable lengths, channel simulator processing delays, etc., must be compensated for in order to establish the RTD between bursts from the base station simulators. 

This test plan assumes that it will take a relatively short time (<2000 seconds) for the testbed to obtain N measurements for the purpose of calculating the RMS90 timing error of the MS. It is also expected that during the measurement period, the predominant component leading to uncertainty in RTD between the two base station simulators will be phase jitter, which should follow a Gaussian distribution. The standard deviation of this distribution must be kept within a range that allows the test laboratory to confirm that this uncertainty component does not significantly affect the results of the OTD measurements made and reported by the MS. Test labs and base station simulator manufacturers are expected to determine and document the testbed’s RTD.  Test labs and base station simulator manufacturers are also expected to have some means of verifying the standard deviation of the testbed’s RTD (including phase jitter introduced by the RF channel simulator), declaring that this uncertainty will be negligible relative to the 100 nanosecond RMS90 best-case requirements of 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I.

6.3
Laboratory Timing Accuracy (Assisted)

In some laboratory environments, test equipment may not be available to measure and/or maintain the base station simulator burst time alignment to the accuracy required by Section 6.2. In such cases, a test configuration of the type shown in Figure 2 may be employed for EOTD performance validation. In this configuration, an LMU of known accuracy is used to measure the real timing difference (RTD) between the serving and neighbor base station simulators.

This test configuration assumes that it will take a relatively short time (<2000 seconds) for the testbed to obtain N measurements for the purpose of calculating the RMS90 timing error of the MS. It is also expected that during the measurement period, the predominant component leading to uncertainty in RTD between the two base station simulators will be phase jitter, which should follow a Gaussian distribution.  The timing offset or RTD between the two base station simulators is reported by the LMU. Even if an RTD measurement from the LMU is made in synchronism with an OTD measurement from the MS, some means of verification must be available to assure that the standard deviation of the RTD is kept within a range that allows the laboratory to confirm that this uncertainty does not significantly affect the results of the OTD reported by the MS. Test labs and LMU manufacturers are expected to have some means of verifying the standard deviation of the RTD reported for the testbed (including phase jitter introduced by the RF channel simulator), and declaring that this uncertainty component will be negligible relative to the 100 nanosecond RMS90 best-case requirements of 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I 

6.4
Delay Line

Almost all active RF channel fading simulators introduce some intrinsic propagation delay, even when set to a channel delay of zero.  In some cases, this delay may be long enough that it’s not practical to compensate for it using a passive delay as shown in Figure 1 and Figure 2. In the event that the channel simulator propagation delay cannot be compensated for with a delay line, this delay shall be included in the calculation of RTD for the testbed. Any phase jitter contribution from the RF channel fading simulator must be taken into account when evaluating the standard deviation of the testbed’s RTD. 

6.5
Simulated Geometric Time Difference

Once the RTD of the testbed is known, any additional time delay added to the fading simulator RF path will simulate the effect of distance between the MS and its neighbor cell. 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I does not specify a value for geometric time delay, in part because the MS could be equidistant from the three base stations required for EOTD calculation in a real network. Also, in an actual network, the geometric delay an MS must contend with can vary from 0 sec to over 50 sec, however, the 05.05 Annex I specification is only concerned with measurement error.  Consequently, this test plan assumes that no additional time delay will be added to simulate a geometric time difference.

6.6
Neighbor Lists

The serving base station simulator must be configured to include the neighbor base station simulator in its BA list. During interference tests, the interfering signal generator shall not be included in the serving base station simulator’s BA list.

6.7
Automation of EOTD Measurements

If at all possible, the laboratory environment used to verify EOTD accuracy should be capable of supporting automated measurement. This will allow the collection of a large number of measurement trials, which is required by 3GPP TS 05.05 Release 99, Version. 8.7.1, Annex I. The number of trials is not specified, but recommended to be at least 250.

6.8
Terminal Unit RRLP Message Monitoring

The test lab shall have some means of recording the results of each EOTD measurement made by the MS. This can be accomplished utilizing a suitable Um interface analyzer monitoring the MS RRLP messages on the uplink, or through a base station simulator capable of reading and logging the appropriate RRLP messages.

6.9
EOTD Measurement With 8PSK Modulated Bursts

3GPP TS 05.05 Release 99, Version 8.7.1, Annex I requires that an EOTD-capable MS must support OTD measurements when the serving and the neighbor base stations are transmitting 8PSK modulated bursts. This test plan verifies that the timing error of an EOTD-capable MS is maintained regardless of whether or not the serving and neighbor base station simulators are transmitting either GMSK or 8PSK in time slots 1 through 7. 

7
Accuracy Calculation

In order to minimize the effects of “outlying” data points, 3GPP TS 05.05 Release 99, Version 8.7.1, Annex I, specifies that the accuracy of an EOTD MS shall be calculated as an RMS value of 90% of the measurement trials with the least error. For example, if N=250 measurement trials, the trial error results x1 through x250 shall be sorted in ascending order of error. A subset M that includes 90% of the trials in set N (M=225 trials in this example) shall be established. In this example, the subset M will include 225 trial results with the least error from set N. The RMS error is then calculated from subset M as shown in Equation 1 below:

(Eq 1)
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8
Test Cases
8.1
EOTD Accuracy, AWGN Propagation Channel, Close GMSK Neighbor

Purpose

The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. when measuring against a close GMSK neighbor.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -90 dBm, and that it is transmitting GMSK dummy bursts in time slots 1 through 7.

4.

Initiate EOTD measurement requests from the serving base station simulator 

5.

Begin measuring and logging  N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 100 nanoseconds

8.2
EOTD Accuracy, AWGN Propagation Channel, Close 8PSK Neighbor

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. when measuring against a close 8PSK neighbor.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -90 dBm, and that it is transmitting 8PSK dummy bursts in time slots 1-7

4.

Initiate EOTD measurement requests from the serving base station simulator 

5.

Begin measuring and logging  N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 100 nanoseconds

8.3
EOTD Accuracy, AWGN Propagation Channel, Distant GMSK Neighbor

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. when measuring against a distant GMSK neighbor.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station such that its power (as measured at the antenna terminal of the EOTD MS under test) is -110 dBm, and that it is transmitting GMSK dummy bursts on time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 300 nanoseconds

8.4
EOTD Accuracy, AWGN Propagation Channel, Distant GMSK Neighbor

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. when measuring against a distant 8PSK neighbor.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -110 dBm, and that it is transmitting 8PSK dummy bursts on time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 300 nanoseconds

8.5
EOTD Accuracy, AWGN Propagation Channel, GMSK Neighbor, Co-Channel interference, 10 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the GMSK neighbor cell from a co-channel GSM base station at a C/I of 10 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Enable the interfering signal generator on the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -90 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm, and transmitting GMSK dummy bursts on time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 100 nanoseconds

8.6
EOTD Accuracy, AWGN Propagation Channel, 8PSK Neighbor, Co-Channel interference, 10 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the 8PSK neighbor cell from a co-channel GSM base station at a C/I of 10 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Enable the interfering signal generator on the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -90 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm, and transmitting 8PSK dummy bursts on time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 5 is < 100 nanoseconds

8.7
EOTD Accuracy, AWGN Propagation Channel, GMSK Neighbor, Co-Channel interference, 0 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the GMSK neighbor cell from a co-channel GSM base station at a C/I of 0 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Enable the interfering signal generator on the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -80 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and so that it is transmitting GMSK bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 300 nanoseconds

8.8
EOTD Accuracy, AWGN Propagation Channel, 8PSK Neighbor, Co-Channel interference, 0 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the 8PSK neighbor cell from a co-channel GSM base station at a C/I of 0 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Enable the interfering signal generator on the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -80 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and so that it is transmitting 8PSK bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 300 nanoseconds

8.9
EOTD Accuracy, AWGN Propagation Channel, GMSK Neighbor, Adjacent-Channel interference, -8 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with a GMSK neighbor and interference from a co-channel GSM base station at a C/I of -8 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels adjacent to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -72 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting GMSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 200 nanoseconds

8.10
EOTD Accuracy, AWGN Propagation Channel, 8PSK Neighbor, Adjacent-Channel interference, -8 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with a 8PSK neighbor and interference from a co-channel GSM base station at a C/I of -8 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels adjacent to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -72 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting 8PSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 200 nanoseconds

8.11
EOTD Accuracy, AWGN Propagation Channel, GMSK Neighbor, Adjacent-Channel interference, -18 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the GMSK neighbor cell from a co-channel GSM base station at a C/I of -18 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels adjacent to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -62 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting GMSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 500 nanoseconds

8.12
EOTD Accuracy, AWGN Propagation Channel, 8PSK Neighbor, Adjacent-Channel interference, -18 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the 8PSK neighbor cell from a co-channel GSM base station at a C/I of -18 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels adjacent to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -62 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting 8PSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 500 nanoseconds

8.13
EOTD Accuracy, AWGN Propagation Channel, GMSK Neighbor, Alternate-Channel interference, -41 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the GMSK neighbor cell from a co-channel GSM base station at a C/I of -41 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels alternate (400 kHz offset) to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -39 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting GMSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 100 nanoseconds

8.14
EOTD Accuracy, AWGN Propagation Channel, 8PSK Neighbor, Alternate-Channel interference, -41 dB C/I

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with interference to the 8PSK neighbor cell from a co-channel GSM base station at a C/I of -41 dB.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -70 dBm

2.

Enable the interfering signal generator on either of the channels alternate (400 kHz offset) to the frequency of the neighbor cell at a power (at the antenna connection of the EOTD-capable MS) of -39 dBm

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -80 dBm and transmitting 8PSK dummy bursts in time slots 1 through 7

4.

Initiate EOTD measurement requests from the serving base station simulator

5.

Begin measuring and logging N trials of OTD at the MS under test

6.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

7.

Verify that the RMS error calculated in Step 6 is < 100 nanoseconds

8.15
EOTD Accuracy, Rayleigh Propagation Channel for Distant GMSK Neighbor

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with “TU3” Rayleigh fading on a distant GMSK neighbor cell.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit GMSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -110 dBm with Rayleigh fading disabled. The neighbor shall also be transmitting GMSK dummy bursts in time slots 1 through 7

4.

Configure the fading simulator for Rayleigh fading corresponding to a velocity of 3 kph, with a 12-tap delay and amplitude spread in accordance with 3GPP TS 05.05, Release 99, Rev. 8.7.1, Annex C, Section C.3.3.

5.

With the carrier from the serving base station simulator disabled, enable TU3 Rayleigh fading on the neighbor cell, and verify an average RSSI (at the antenna connection of the MS) of -110 dBm

6.

Re-enable the serving base station simulator carrier, verify an RSSI (at the antenna connection of the MS) of -80 dBm

7.

Initiate EOTD measurement requests from the serving base station simulator

8.

Begin measuring and logging N trials of OTD at the MS under test

9.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

10.

Verify that the RMS error calculated in Step 9 is < 1.5 microseconds

8.16
EOTD Accuracy, Rayleigh Propagation Channel for Distant 8PSK Neighbor

Purpose
The purpose of this test case is to verify that an EOTD-capable MS can provide an observed timing difference (OTD) measurement of sufficient accuracy to meet the specifications set forth in 3GPP TS 05.05, Release 99, Version 8.7.1, Annex I, Section I.2.1, Table I.2.1. with “TU3” Rayleigh fading on a distant 8PSK neighbor cell.

Required Test Configuration:
Standard EOTD Testbed A or Testbed B, as appropriate.

Procedure

Step
Procedure

1.

Establish RF connectivity between the EOTD-compatible MS and its serving base station simulator (configured to transmit 8PSK dummy bursts in time slots 1through 7), verify RSSI of -80 dBm

2.

Disable the interfering signal generator

3.

Configure the neighbor base station simulator such that its power (as measured at the antenna terminal of the EOTD MS under test) is -110 dBm with Rayleigh fading disabled. The neighbor shall also be transmitting 8PSK dummy bursts in time slots 1 through 7

4.

Configure the fading simulator for Rayleigh fading corresponding to a velocity of 3 kph, with a 12-tap delay and amplitude spread in accordance with 3GPP TS 05.05, Release 99, Rev. 8.7.1, Annex C, Section C.3.3..

5.

With the carrier from the serving base station simulator disabled, enable TU3 Rayleigh fading on the neighbor cell, and verify an average RSSI (at the antenna connection of the MS) of -110 dBm

6.

Re-enable the serving base station simulator carrier, verify an RSSI (at the antenna connection of the MS) of -80 dBm

7.

Initiate EOTD measurement requests from the serving base station simulator 

8.

Begin measuring and logging N trials of OTD at the MS under test

9.

At the conclusion of N measurement trials, calculate each trial’s error relative to the known RTD, sort the data in ascending order, develop the 90% subset M and calculate the RMS error according to Section 7

10.

Verify that the RMS error calculated in Step 9 is < 1.5 microseconds
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