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1. Overview

This paper presents the results of detailed performance simulations performed based on the parameters agreed in [2].

Section 3 contains a summary of the results drawing out the key trends. A full set of results is included in Section 6, while Section 5 contains a description of the Simulator.

Results are presented comparing IPDL (-35dB) with Time-aligned IPDL
 as per the current proposal [3] for both 5 CPICH symbol and 10 CPICH symbol idle period lengths and for integration over 1 and 10 idle periods. In addition results are presented for OTDOA (without IPDL) and IPDL with -45dB downlink attenuation for the purposes of comparison, and for Time-aligned IPDL assuming that the terminal incorporates a CPICH cancellation algorithm, all of the latter using integration over a single idle period.

2. References

1. T1P1.5/98-110, Evaluation of Positioning Measurement Systems, Ericsson.

2. R1-031417, “Recapitulation of simulation parameter discussion for IPDL enhancement”, Cambridge Positioning Systems, agreed parameters following RAN1#35.

3. R1-031019, “IPDL Enhancement”, Cambridge Positioning Systems, RAN1#34. 

3. Summary of Results

About the Simulations

The simulations are based on the methodology and model in [1]. This radio propagation model was constructed based on field data and measurements for Urban and Suburban environments. It has been extensively validated against field test results using GSM in the 900, 1800 and 1900 frequency bands. Thus the results from the simulations are felt to be indicative of the likely performance in Urban and Suburban environments. However, the important factor is that it provides a basis for comparing the different approaches with one another under identical conditions. 

The parameters for the Rural environment agreed by RAN1 are outside of the validated limits of the model in [1]. The authors wish to draw this to the attention of the RAN1 experts. The implication is that the absolute results for the Rural environment may be inaccurate, but there should still be value in the comparative performance of the different approaches.

Performance

Performance can be characterised by many different measures as is evident from the data tabulated for each test scenario. For the purposes of summarising the results the 95% accuracy figure is considered the most important as it defines how well the system works most of the time. The 67% accuracy is, however, also considered a primary parameter. This leads to the following generalised conclusions:

· Time-aligned IPDL (taipdl-1 and taipdl-10) has approximately equal performance to IPDL (ipdl-1 and ipdl-10) under high network load conditions, when using the same integration times for the two approaches. It is a little better for the three Urban environments, but a little worse for Suburban and Rural environments.

· Enhancing Time-aligned IPDL by using a CPICH signal cancellation algorithm (sipdl), leads to significantly improved performance, with better performance than IPDL, when using the same integration time, for all scenarios and network load conditions.

· IPDL out performs Time-aligned IPDL (without CPICH cancellation) under light to moderate network load conditions. However, this is because IPDL’s performance improves as network load reduces, whereas Time-aligned IPDL exhibits similar performance under all network load conditions.

· IPDL and Time-aligned IPDL can be enhanced by integration over multiple idle periods and this improves performance. However under fully loaded network conditions the performance of Time-aligned IPDL with CPICH cancellation (spidl) using one idle period of integration time still exceeds the performance of IPDL and Time-aligned IPDL using 10 idle period integration times. 

· OTDOA without any IPDL assistance is the poorest performer under all conditions.

Other Observations

In addition to the performance characterised by accuracy and coverage, there are a number of other performance observations that can be made:

· The performance of IPDL varies considerably with changes in network load, whereas the performance of Time-aligned IPDL (with or without the use of CPICH cancellation algorithms) remains essentially constant irrespective of network load.

· In practice all of these methods are likely to be combined with a fall-back to cell-ID. However, the benefit of doing so varies depending on the method and the environment. The scatter charts presented in Figures 60 to 66 illustrate the failure modes of the different methods. From these it can be seen that IPDL tends to fail away from the cell transmitter site (when 2 or more transmitters have similar received signal strengths) whereas Time-aligned IPDL tends to fail close to the cell transmitter. As is evident from the curves comparing performance with and without cell-ID fall-back, Time-aligned IPDL benefits noticeably. IPDL, on the other hand benefits relatively little from using a cell-ID fall-back.

· A comparison between IPDL using -35dB downlink attenuation with IPDL using -45dB downlink attenuation is also presented. There is little difference in performance – only about 2% when fall-back to cell-ID is not used. When fall-back to cell-ID is incorporated the difference is even less. This is explained by the fact that additional failures introduced by using an attenuation of -35dB compared with -45dB lead to additional failure points near the cell transmitter site, and these lend themselves to relatively good cell-ID position estimates.

· IPDL requires the UE to make two timing measurements: one during the idle period of its serving cell and the other outside the idle period in order to measure the timing of the serving cell. Time-aligned IPDL only requires a single measurement made during the idle period of the serving cell.

· Time-aligned IPDL using CPICH cancellation (sipdl) could also be integrated across multiple idle periods in order to improve its performance even further.

4. Recommendations

Given that Time-aligned IPDL yields approximately equivalent performance to standard IPDL under fully loaded network conditions and that its performance remains essentially constant irrespective of network load, legacy UEs and those implementing only the most basic measurement capability will yield similar performance with both approaches. Time-aligned IPDL, however, provides a basis for significantly improved performance depending on the manufacturer’s implementation. These improvements could adopt either or both of two strategies: a) integration across multiple idle periods or b) implementation of CPICH cancellation algorithms.

Furthermore Time-aligned IPDL does not require real-time power control of the Node B downlink during the idle period [3]. It also requires only a single measurement to be scheduled in the UE, compared with two measurements for conventional IPDL. 

It is proposed that RAN1 now asks RAN2 and RAN3 to consider the messaging and signalling implications of implementing Time-aligned Idle Periods.

5. Description of Simulator

All UE processing is simulated at a sampling rate of 2 samples per chip (7.68Ms/s). Network pseudo-synchronisation of LMUs is not explicitly modelled.
  This is because the UE measurement errors typically dominate and Network pseudo-synchronisation errors are of secondary importance. 

Node B downlink signals for all Node Bs in the network, containing random numbers of data channels and carrying random data, are generated according to the selected downlink power settings. The Node B downlinks are offset by random times relative to one another.

A channel model is generated for the radio channel linking each Node B and the desired measurement test point. These models use statistically varying fading and ray timing offsets with each path being generated using a new set of random parameters according to the model in [1].

The Node B downlink signals are passed through the channel models and the resulting received signal is provided to all the methods being simulated, subject only to variation in the nature of the idle period – none for OTDOA, all signals attenuated for IPDL and all channels except for CPICH being turned off for Time-aligned IPDL.

The identical time offset estimation algorithm is used for all methods. This involves correlation with CPICH with slight variations for the different methods:

· OTDOA and Time-aligned IPDL both measure all the CPICH timing offsets from a single measurement of the received downlink, the only difference between them being that the received signal for Time-aligned IPDL has all channels except for CPICH turned off, whereas for OTDOA they are present.

· IPDL makes measurements of all sites other than those located at the serving cell location during the idle period inserted by the serving cell, with measurements of the cell timings for the serving cell and co-located cells being made during the idle period inserted by the strongest cell not collocated with the serving cell.

· Time-aligned IPDL with CPICH cancellation extends the measurements of Time-aligned IPDL by using a CPICH cancellation algorithm to minimise the interference between the CPICH signals received from different cells.

The measurement period is adjusted for timing uncertainties, particularly for Time-aligned IPDL, taking into account time alignment errors between the idle periods transmitted by different Node Bs, and also alignment errors caused by radio propagation delays.

The time differences for all methods are as per the SFN-SFN Type 2 measurement report. An estimated round trip time measurement for the serving cell is also reported (using the same channel model). For the purposes of the simulation the serving cell is assumed to be the strongest cell.

The time offsets reported by all methods are applied to the same PCF (Position Calculation Function), which computes the position. In the event that measurements from fewer than three distinct cell sites are reported a cell-ID position is estimated based on the identity of the serving cell and the reported round trip time.

6. Detailed Results

This section presents the detailed results for the parameter variations described in [2].

For each of the five chosen environments 24 cumulative accuracy charts are presented: 2 for each network load (85%, 50% and 30%) for each of 5 and 10 CPICH symbol idle period durations. For each of these 6 scenarios for each of the five environments two cumulative accuracy charts for the chosen methods are presented: 

· The first treats failures as total, assigning an arbitrarily large error to failed attempts.

· The second falls back to a simple enhanced cell-ID based on estimated RTT when the method fails.

Each of the cumulative accuracy charts contains curves for seven positioning method variations:

· IPDL integrating over a single idle period (ipdl 1),

· IPDL integrating over 10 idle periods (ipdl 10),

· Time-aligned IPDL as per the proposal [3] integrating over a single idle period (taipdl 1),

· Time-aligned IPDL as per the proposal [3] integrating over 10 idle periods (taipdl 10),

· An enhanced version of Time-aligned IPDL in which the terminal incorporates a CPICH signal cancellation algorithm and integrates over a single idle period (sipdl),

· IPDL in which the downlink attenuation is increased to -45dB, compared with the value of -35dB used for IPDL, with integration over a single idle period (p-ipdl 1),

· OTDOA without any idle periods.

In addition to the cumulative accuracy charts, each of the above 6 scenarios for the five environments includes a set of tabular results containing the following parameters for each of the 7 positioning method variations:

· ecids : This is the number of positioning attempts which failed using the method, and for which a cell ID was computed. The cell ID was ignored in plotting the curves in the first chart, but include in plotting the curves in the second chart. The total number of samples used for the scenario is indicated in the title above each chart.

· 67% : 67% of the positioning attempts achieved at least the accuracy indicated here, excluding estimates based on cell ID.

· 95% : 95% of the positioning attempts achieved at least the accuracy indicated here, excluding estimates based on cell ID.

· 67%e : 67% of the positioning attempts achieved at least the accuracy indicated here when the cell ID estimates are included.

· 95%e : 95% of the positioning attempts achieved at least the accuracy indicated here when the cell ID estimates are included.

· 3+ : This is the percentage of positioning attempts for which at least three geographically distinct cell sites were measured.

· 4+ : This is the percentage of positioning attempts for which at least four geographically distinct cell sites were measured.

· median : This is the median number of geographically distinct cell sites that were measured.

· 50m : The percentage of positioning attempts with an error of 50m or less.

· 150m : The percentage of positioning attempts with an error of 150m or less.

The detailed results also contain a set of six scatter charts (Figures 61 through 66) for one scenario
, Urban A with heavily loaded network and 5 CPICH symbol duration idle periods, showing the geographic distribution of the positioning failures for six of the methods (excluding OTDOA). The data set consists of 960 test points with 8 measurements at each of 120 positions distributed across the test area. The proportion of failed attempts at each test location is coded as a colour: green indicating 0 failures and red indicating 8 (100%) failures with the colours in between indicating varying proportion of failures as indicated on the right of the charts. The purpose of these scatter charts is to help indicate reasons for the difference in performance between the results without and with enhanced cell-ID as a fall-back method.
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Figure 1 – Urban B, fully loaded network, 5 symbol idle period
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Figure 2 - Urban B, fully loaded network, 5 symbol idle period with eECID fallback

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	15
	30.0m
	86.2m
	29.0m
	78.0m
	97.9%
	96.1%
	10
	87.8%
	96.1%

	ipdl 1    
	141
	127.4m
	-
	87.6m
	511.4m
	81.1%
	44.3%
	3
	46.4%
	70.3%

	taipdl 1  
	230
	571.8m
	-
	86.5m
	337.5m
	68.1%
	55.4%
	4
	48.1%
	60.7%

	p-ipdl 1  
	129
	114.8m
	-
	87.6m
	511.4m
	82.8%
	45.7%
	3
	48.2%
	71.4%

	otdoa     
	573
	-
	-
	252.1m
	664.6m
	21.3%
	4.6%
	2
	10.0%
	16.2%

	ipdl 10   
	53
	40.3m
	-
	39.9m
	240.1m
	92.6%
	68.6%
	4
	72.2%
	87.5%

	taipdl 10 
	167
	50.3m
	-
	37.7m
	267.8m
	76.8%
	64.9%
	5
	66.7%
	72.5%


Table 1- Urban B, fully loaded network, 5 symbol idle period
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Figure 3 - Urban B, lightly loaded network, 5 symbol idle period
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Figure 4 - Urban B, lightly loaded network, 5 symbol idle period with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 11
	30.4m
	77.1m
	30.3m
	76.3m
	99.0%
	97.0%
	 10
	87.5%
	  96.8%

	ipdl 1    
	 47
	48.2m
	655.7m
	48.2m
	276.2m
	95.6%
	86.5%
	  6
	67.3%
	  88.1%

	taipdl 1  
	307
	340.4m
	-
	82.6m
	405.6m
	71.6%
	57.9%
	  4
	48.7%
	  63.7%

	p-ipdl 1  
	 49
	47.0m
	746.9m
	47.0m
	252.8m
	95.5%
	86.8%
	  6
	68.1%
	  88.2%

	otdoa     
	500
	-
	-
	122.0m
	438.7m
	53.9%
	33.7%
	  3
	32.9%
	  47.3%

	ipdl 10   
	  9
	26.9m
	149.1m
	26.9m
	114.4m
	99.2%
	94.8%
	  7
	89.3%
	  95.4%

	taipdl 10 
	196
	40.0m
	-
	36.6m
	197.9m
	81.9%
	69.4%
	  5
	73.1%
	  79.6%


Table 2 - Urban B, lightly loaded network, 5 symbol idle period
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Figure 5 - Urban B, 50% loaded network, 5 symbol idle period
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Figure 6 - Urban B, 50% loaded network, 5 symbol idle period with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 14
	32.0m
	109.7m
	32.0m
	99.1m
	98.7%
	96.7%
	 10
	85.7%
	  95.9%

	ipdl 1    
	 49
	54.8m
	1121.4m
	53.0m
	336.3m
	95.5%
	73.1%
	  4
	64.0%
	  85.1%

	taipdl 1  
	283
	186.6m
	-
	71.8m
	391.1m
	73.8%
	60.5%
	  4
	51.7%
	  66.8%

	p-ipdl 1  
	 43
	53.1m
	1121.2m
	52.5m
	341.5m
	96.0%
	75.1%
	  5
	64.4%
	  85.7%

	otdoa     
	602
	-
	-
	189.0m
	539.3m
	44.6%
	20.8%
	  2
	24.6%
	  37.1%

	ipdl 10   
	 17
	31.1m
	192.2m
	31.1m
	149.8m
	98.4%
	90.6%
	  5
	83.8%
	  94.0%

	taipdl 10 
	210
	44.0m
	-
	39.5m
	217.2m
	80.6%
	72.3%
	  5
	70.0%
	  77.6%


Table 3 - Urban B, 50% loaded network, 5 symbol idle period
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Figure 7 - Urban B, heavily loaded network, 10 symbol idle period
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Figure 8 - Urban B, heavily loaded network, 10 symbol idle period with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  4
	25.9m
	61.8m
	25.8m
	55.9m
	99.4%
	99.2%
	 13
	93.2%
	  97.1%

	ipdl 1    
	 39
	49.9m
	-
	49.1m
	244.4m
	94.7%
	82.9%
	  5
	66.9%
	  86.9%

	taipdl 1  
	133
	57.8m
	-
	50.3m
	264.1m
	81.5%
	72.2%
	  6
	63.2%
	  76.2%

	p-ipdl 1  
	 35
	48.8m
	994.6m
	48.2m
	244.4m
	95.3%
	84.1%
	  5
	67.8%
	  87.4%

	otdoa     
	390
	-
	-
	170.7m
	496.8m
	46.2%
	26.3%
	  2
	26.1%
	  38.6%

	ipdl 10   
	 17
	29.8m
	222.4m
	29.7m
	170.4m
	97.6%
	93.3%
	  6
	85.4%
	  92.8%

	taipdl 10 
	107
	27.6m
	-
	27.0m
	193.5m
	85.1%
	80.3%
	  7
	78.8%
	  82.1%


Table 4 - Urban B, heavily loaded network, 10 symbol idle period
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Figure 9 - Urban B, lightly loaded network, 10 symbol idle periods
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Figure 10 - Urban B, lightly loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  4
	24.9m
	60.5m
	24.9m
	59.3m
	99.4%
	99.2%
	 13
	93.6%
	  97.2%

	ipdl 1    
	  3
	34.6m
	177.2m
	34.6m
	158.3m
	99.6%
	96.9%
	  7
	82.2%
	  94.2%

	taipdl 1  
	142
	56.7m
	-
	49.4m
	291.1m
	80.3%
	71.7%
	  6
	63.8%
	  74.7%

	p-ipdl 1  
	  3
	35.0m
	178.1m
	35.0m
	165.7m
	99.6%
	97.2%
	  7
	82.4%
	  94.2%

	otdoa     
	231
	407.3m
	-
	81.1m
	347.3m
	68.0%
	52.6%
	  4
	48.2%
	  61.9%

	ipdl 10   
	  1
	22.3m
	101.3m
	22.3m
	100.6m
	99.9%
	98.6%
	  9
	91.4%
	  96.5%

	taipdl 10 
	109
	30.3m
	-
	28.9m
	208.9m
	84.9%
	78.5%
	  7
	76.5%
	  81.2%


Table 5 - Urban B, lightly loaded network, 10 symbol idle periods
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Figure 11 - Urban B, 50% loaded network, 10 symbol idle periods
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Figure 12 - Urban B, 50% loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  0
	23.5m
	61.3m
	23.5m
	61.3m
	100.0%
	99.4%
	 14
	92.7%
	  97.5%

	ipdl 1    
	 12
	42.4m
	330.2m
	42.4m
	250.9m
	97.5%
	89.4%
	  6
	73.3%
	  89.8%

	taipdl 1  
	102
	64.7m
	-
	51.1m
	249.1m
	78.8%
	71.7%
	  5
	61.5%
	  74.2%

	p-ipdl 1  
	 10
	41.9m
	293.9m
	41.9m
	250.8m
	97.9%
	90.4%
	  6
	73.8%
	  90.0%

	otdoa     
	201
	-
	-
	119.3m
	387.7m
	58.4%
	39.1%
	  3
	35.8%
	  51.5%

	ipdl 10   
	  2
	26.1m
	151.2m
	26.1m
	148.6m
	99.6%
	96.9%
	  7
	89.4%
	  94.8%

	taipdl 10 
	 87
	30.9m
	-
	29.9m
	194.3m
	81.9%
	77.5%
	  7
	74.6%
	  78.8%


Table 6 - Urban B, 50% loaded network, 10 symbol idle periods
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Figure 13 - Urban A, heavily loaded network, 5 symbol idle periods
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Figure 14 - Urban A, heavily loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  4
	49.2m
	106.4m
	49.2m
	106.0m
	99.6%
	98.3%
	 10
	68.6%
	  96.8%

	ipdl 1    
	213
	243.7m
	-
	161.6m
	543.9m
	78.8%
	41.0%
	  3
	25.3%
	  57.0%

	taipdl 1  
	291
	599.8m
	-
	115.1m
	448.9m
	69.7%
	52.0%
	  4
	33.4%
	  57.2%

	p-ipdl 1  
	204
	231.6m
	-
	160.3m
	543.9m
	79.7%
	42.0%
	  3
	25.8%
	  57.5%

	otdoa     
	766
	-
	-
	270.2m
	634.8m
	20.8%
	 3.9%
	  2
	 5.1%
	  11.8%

	ipdl 10   
	 81
	76.8m
	-
	72.6m
	363.0m
	91.6%
	60.5%
	  4
	49.1%
	  80.5%

	taipdl 10 
	226
	97.3m
	-
	69.0m
	264.6m
	76.5%
	60.0%
	  4
	49.2%
	  70.4%


Table 7 - Urban A, heavily loaded network, 5 symbol idle periods
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Figure 15 - Urban A, lightly loaded network, 5 symbol idle periods
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Figure 16 - Urban A, lightly loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 16
	46.2m
	198.0m
	45.0m
	144.6m
	97.8%
	96.0%
	 10
	69.3%
	  92.9%

	ipdl 1    
	 40
	79.3m
	-
	71.8m
	325.7m
	94.4%
	85.1%
	  5
	52.8%
	  84.0%

	taipdl 1  
	222
	723.9m
	-
	106.1m
	463.5m
	69.2%
	54.2%
	  4
	34.4%
	  59.0%

	p-ipdl 1  
	 37
	74.6m
	-
	70.5m
	293.1m
	94.9%
	85.6%
	  5
	52.6%
	  84.4%

	otdoa     
	324
	-
	-
	153.2m
	528.4m
	55.2%
	33.9%
	  3
	22.9%
	  43.8%

	ipdl 10   
	 14
	49.1m
	218.3m
	47.2m
	148.8m
	98.1%
	91.9%
	  6
	68.8%
	  93.3%

	taipdl 10 
	162
	97.7m
	-
	67.6m
	285.7m
	77.5%
	63.9%
	  5
	54.0%
	  71.1%


Table 8 - Urban A, lightly loaded network, 5 symbol idle periods
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Figure 17 - Urban A, 50% loaded network, 5 symbol idle periods
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Figure 18 - Urban A, 50% loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  9
	44.7m
	115.8m
	43.9m
	113.8m
	99.1%
	98.3%
	 10
	72.8%
	  96.2%

	ipdl 1    
	 89
	97.7m
	-
	89.9m
	490.8m
	90.7%
	72.9%
	  4
	43.0%
	  76.9%

	taipdl 1  
	289
	599.3m
	-
	113.1m
	500.1m
	69.9%
	55.2%
	  4
	37.4%
	  57.8%

	p-ipdl 1  
	 76
	92.3m
	-
	89.1m
	490.9m
	92.1%
	75.1%
	  4
	43.6%
	  78.9%

	otdoa     
	588
	-
	-
	218.9m
	660.2m
	39.0%
	20.4%
	  2
	14.4%
	  27.6%

	ipdl 10   
	 28
	55.1m
	320.1m
	54.4m
	243.2m
	97.1%
	86.2%
	  5
	61.4%
	  89.8%

	taipdl 10 
	224
	87.9m
	-
	64.5m
	293.4m
	76.7%
	64.9%
	  5
	53.2%
	  70.8%


Table 9 - Urban A, 50% loaded network, 5 symbol idle periods
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Figure 19 - Urban A, heavily loaded network, 10 symbol idle periods
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Figure 20 - Urban A, heavily loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  3
	38.6m
	98.1m
	38.3m
	92.7m
	99.6%
	99.2%
	 13
	80.6%
	  97.1%

	ipdl 1    
	 44
	96.7m
	-
	90.0m
	431.4m
	94.0%
	76.2%
	  4
	43.3%
	  77.4%

	taipdl 1  
	139
	101.6m
	-
	79.4m
	337.6m
	80.7%
	70.1%
	  5
	49.2%
	  71.1%

	p-ipdl 1  
	 40
	95.4m
	-
	91.2m
	434.5m
	94.6%
	77.3%
	  4
	43.1%
	  77.6%

	otdoa     
	400
	-
	-
	208.5m
	583.9m
	44.9%
	22.3%
	  2
	16.8%
	  32.4%

	ipdl 10   
	 22
	53.2m
	259.2m
	52.4m
	202.1m
	96.9%
	86.9%
	  5
	64.4%
	  90.7%

	taipdl 10 
	108
	56.1m
	-
	49.7m
	215.3m
	85.0%
	78.2%
	  6
	62.9%
	  79.7%


Table 10 - Urban A, heavily loaded network, 10 symbol idle periods
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Figure 21 - Urban A, lightly loaded network, 10 symbol idle periods
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Figure 22 - Urban A, lightly loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  3
	41.0m
	101.6m
	40.8m
	101.2m
	99.7%
	97.9%
	 13
	76.5%
	  96.9%

	ipdl 1    
	 10
	57.7m
	248.2m
	57.2m
	203.9m
	98.8%
	95.1%
	  7
	59.4%
	  91.4%

	taipdl 1  
	146
	103.0m
	-
	74.9m
	296.5m
	79.7%
	70.3%
	  6
	44.0%
	  71.1%

	p-ipdl 1  
	  9
	57.1m
	246.6m
	56.6m
	207.4m
	98.9%
	95.3%
	  7
	59.7%
	  91.2%

	otdoa     
	228
	776.3m
	-
	116.7m
	457.7m
	68.5%
	52.6%
	  4
	31.0%
	  56.2%

	ipdl 10   
	  2
	37.4m
	106.9m
	37.4m
	106.4m
	99.7%
	98.8%
	  8
	81.2%
	  97.1%

	taipdl 10 
	111
	56.3m
	-
	49.7m
	208.6m
	84.6%
	77.5%
	  7
	63.5%
	  80.7%


Table 11 - Urban A, lightly loaded network, 10 symbol idle periods

[image: image23.png]CDF (%)

100
95

80
&
60
50
40
30
20

10

UrbanA Medium load: 720 points

s-ipdl
ipdi1
taipdl 1
p-ipdl 1
otdoa
ipdl 10
taipdl 10

50

100

150

200
Error (m)

250

300

350

400




Figure 23 - Urban A, 50% loaded network, 10 symbol idle periods
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Figure 24 - Urban A, 50% loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  1
	38.7m
	85.5m
	38.7m
	85.5m
	99.9%
	98.6%
	 13
	80.8%
	  97.1%

	ipdl 1    
	 11
	63.3m
	283.2m
	62.3m
	233.2m
	98.5%
	88.9%
	  6
	54.2%
	  89.9%

	taipdl 1  
	157
	104.2m
	-
	74.2m
	279.8m
	78.2%
	69.2%
	  5
	45.4%
	  70.1%

	p-ipdl 1  
	  8
	62.3m
	240.6m
	62.1m
	230.1m
	98.9%
	90.0%
	  6
	54.7%
	  90.3%

	otdoa     
	287
	-
	-
	143.2m
	498.2m
	60.1%
	36.2%
	  3
	22.6%
	  48.8%

	ipdl 10   
	  4
	42.4m
	127.2m
	42.4m
	123.9m
	99.4%
	95.3%
	  7
	72.6%
	  95.7%

	taipdl 10 
	120
	54.0m
	-
	48.1m
	216.8m
	83.3%
	76.0%
	  6
	65.1%
	  79.0%


Table 12 - Urban A, 50% loaded network, 10 symbol idle periods
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Figure 25 - Suburban, heavily loaded network, 5 symbol idle periods
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Figure 26 - Suburban, heavily loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 18
	 8.6m
	22.1m
	 8.6m
	22.1m
	98.3%
	97.8%
	 10
	97.0%
	  97.9%

	ipdl 1    
	129
	16.9m
	-
	16.9m
	986.4m
	88.3%
	52.7%
	  4
	81.1%
	  83.6%

	taipdl 1  
	311
	38.0m
	-
	30.4m
	711.9m
	71.2%
	56.2%
	  4
	68.0%
	  69.5%

	p-ipdl 1  
	117
	16.1m
	-
	16.1m
	963.3m
	89.4%
	54.6%
	  4
	82.5%
	  84.9%

	otdoa     
	781
	-
	-
	662.7m
	1715.5m
	27.8%
	 7.7%
	  2
	23.9%
	  25.8%

	ipdl 10   
	 49
	 6.5m
	440.3m
	 6.5m
	145.1m
	95.5%
	82.3%
	  5
	93.6%
	  94.4%

	taipdl 10 
	218
	 7.3m
	-
	 6.9m
	609.1m
	79.8%
	69.4%
	  5
	78.0%
	  78.7%


Table 13 - Suburban, heavily loaded network, 5 symbol idle periods
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Figure 27 - Suburban, lightly loaded network, 5 symbol idle periods
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Figure 28 - Suburban, lightly loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  8
	 8.6m
	19.0m
	 8.6m
	19.0m
	99.3%
	97.9%
	  9
	99.1%
	  99.3%

	ipdl 1    
	 25
	 8.3m
	26.4m
	 8.0m
	23.9m
	97.7%
	91.0%
	  6
	96.2%
	  97.1%

	taipdl 1  
	298
	19.2m
	-
	17.1m
	792.5m
	72.4%
	57.0%
	  4
	71.9%
	  72.0%

	p-ipdl 1  
	 18
	 8.2m
	23.9m
	 8.0m
	23.4m
	98.3%
	91.9%
	  6
	96.9%
	  97.7%

	otdoa     
	444
	-
	-
	149.9m
	1102.6m
	58.9%
	36.2%
	  3
	55.5%
	  56.7%

	ipdl 10   
	  6
	 3.9m
	 7.9m
	 3.9m
	 7.7m
	99.4%
	97.5%
	  7
	99.2%
	  99.4%

	taipdl 10 
	213
	 5.8m
	-
	 5.5m
	612.8m
	80.3%
	71.2%
	  6
	80.1%
	  80.2%


Table 14 - Suburban, lightly loaded network, 5 symbol idle periods
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Figure 29 - Suburban, 50% loaded network, 5 symbol idle periods
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Figure 30 - Suburban, 50% loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 17
	 8.4m
	19.2m
	 8.4m
	19.2m
	98.4%
	97.3%
	 10
	97.8%
	  98.1%

	ipdl 1    
	 47
	10.1m
	933.6m
	10.1m
	213.1m
	95.6%
	78.1%
	  5
	91.2%
	  93.1%

	taipdl 1  
	333
	58.7m
	-
	37.6m
	872.0m
	69.2%
	55.2%
	  4
	66.5%
	  67.5%

	p-ipdl 1  
	 38
	 9.9m
	276.7m
	 9.9m
	149.9m
	96.5%
	79.6%
	  5
	93.0%
	  94.4%

	otdoa     
	613
	-
	-
	442.6m
	1258.5m
	43.3%
	19.5%
	  2
	40.5%
	  41.8%

	ipdl 10   
	 14
	 4.7m
	11.2m
	 4.7m
	11.2m
	98.7%
	93.5%
	  6
	97.4%
	  98.1%

	taipdl 10 
	219
	 6.3m
	-
	 6.2m
	559.2m
	79.7%
	69.3%
	  5
	78.9%
	  79.4%


Table 15 - Suburban, 50% loaded network, 5 symbol idle periods
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Figure 31 - Suburban, heavily loaded network, 10 symbol idle periods
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Figure 32 - Suburban, heavily loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  2
	 6.8m
	13.0m
	 6.8m
	13.0m
	99.7%
	99.5%
	 14
	99.7%
	  99.7%

	ipdl 1    
	 25
	 9.9m
	288.0m
	 9.8m
	66.7m
	95.8%
	85.3%
	  5
	94.3%
	  94.8%

	taipdl 1  
	105
	11.4m
	-
	10.9m
	501.8m
	82.5%
	75.5%
	  6
	81.3%
	  81.8%

	p-ipdl 1  
	 20
	 9.8m
	47.9m
	 9.8m
	40.2m
	96.7%
	85.7%
	  5
	95.0%
	  95.7%

	otdoa     
	301
	-
	-
	294.9m
	1294.2m
	49.8%
	27.8%
	  2
	47.5%
	  48.3%

	ipdl 10   
	  5
	 4.5m
	10.4m
	 4.5m
	10.1m
	99.2%
	96.3%
	  7
	98.2%
	  98.8%

	taipdl 10 
	 72
	 4.4m
	-
	 4.4m
	331.1m
	88.0%
	83.2%
	  8
	87.7%
	  87.8%


Table 16 - Suburban, heavily loaded network, 10 symbol idle periods
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Figure 33 - Suburban, lightly loaded network, 10 symbol idle periods
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Figure 34 - Suburban, lightly loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  1
	 7.8m
	14.8m
	 7.8m
	14.8m
	99.8%
	99.5%
	 12
	99.2%
	  99.8%

	ipdl 1    
	  6
	 7.2m
	15.8m
	 7.2m
	15.8m
	99.0%
	96.8%
	  7
	98.3%
	  98.7%

	taipdl 1  
	120
	10.6m
	-
	10.1m
	575.4m
	80.0%
	72.3%
	  6
	78.5%
	  79.3%

	p-ipdl 1  
	  4
	 7.2m
	15.4m
	 7.2m
	15.4m
	99.3%
	97.2%
	  8
	98.7%
	  99.0%

	otdoa     
	180
	36.9m
	-
	26.5m
	853.5m
	70.0%
	55.5%
	  4
	67.2%
	  68.5%

	ipdl 10   
	  2
	 3.4m
	 6.1m
	 3.4m
	 6.1m
	99.7%
	99.5%
	 10
	99.7%
	  99.7%

	taipdl 10 
	 80
	 4.5m
	-
	 4.4m
	400.3m
	86.7%
	80.8%
	  7
	86.2%
	  86.3%


Table 17 - Suburban, lightly loaded network, 10 symbol idle periods
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Figure 35 - Suburban, 50% loaded network, 10 symbol idle periods
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Figure 36 - Suburban, 50% loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  3
	 7.2m
	15.7m
	 7.2m
	15.3m
	99.7%
	99.4%
	 13
	99.0%
	  99.2%

	ipdl 1    
	 17
	 8.2m
	37.1m
	 8.2m
	33.6m
	97.6%
	93.2%
	  6
	96.1%
	  96.9%

	taipdl 1  
	149
	10.5m
	-
	10.0m
	510.5m
	79.3%
	72.6%
	  6
	77.8%
	  78.8%

	p-ipdl 1  
	 13
	 8.1m
	28.7m
	 8.1m
	28.7m
	98.2%
	94.2%
	  6
	96.8%
	  97.5%

	otdoa     
	287
	-
	-
	149.9m
	1071.8m
	60.1%
	41.2%
	  3
	56.8%
	  58.3%

	ipdl 10   
	  2
	 3.8m
	 7.7m
	 3.8m
	 7.7m
	99.7%
	98.2%
	  8
	99.7%
	  99.7%

	taipdl 10 
	101
	 4.7m
	-
	 4.5m
	335.6m
	86.0%
	79.9%
	  8
	85.6%
	  85.7%


Table 18 - Suburban, 50% loaded network, 10 symbol idle periods
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Figure 37 - Bad Urban, heavily loaded network, 5 symbol idle periods
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Figure 38 - Bad Urban, heavily loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 27
	133.4m
	1610.8m
	124.9m
	557.9m
	95.5%
	86.3%
	  6
	33.5%
	  71.0%

	ipdl 1    
	210
	-
	-
	320.3m
	876.4m
	65.4%
	25.3%
	  3
	 7.7%
	  30.0%

	taipdl 1  
	214
	-
	-
	193.0m
	756.0m
	64.3%
	46.8%
	  3
	16.2%
	  42.3%

	p-ipdl 1  
	201
	-
	-
	320.3m
	866.4m
	66.9%
	28.0%
	  3
	 7.5%
	  30.8%

	otdoa     
	539
	-
	-
	390.1m
	942.6m
	10.5%
	 1.9%
	  2
	 1.5%
	   5.3%

	ipdl 10   
	 98
	237.2m
	-
	181.9m
	755.4m
	83.7%
	44.8%
	  3
	23.3%
	  53.0%

	taipdl 10 
	174
	390.7m
	-
	117.2m
	536.5m
	71.0%
	57.8%
	  4
	25.2%
	  59.2%


Table 19 - Bad Urban, heavily loaded network, 5 symbol idle periods
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Figure 39 - Bad Urban, lightly loaded network, 5 symbol idle periods
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Figure 40 - Bad Urban, lightly loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 34
	123.7m
	1280.3m
	119.8m
	611.9m
	96.5%
	88.8%
	  7
	35.3%
	  73.0%

	ipdl 1    
	 49
	178.8m
	-
	165.9m
	837.9m
	95.2%
	78.3%
	  4
	20.3%
	  62.7%

	taipdl 1  
	335
	-
	-
	220.7m
	848.4m
	65.3%
	48.1%
	  3
	14.1%
	  41.9%

	p-ipdl 1  
	 44
	178.2m
	1574.4m
	172.7m
	828.1m
	95.7%
	79.3%
	  4
	20.4%
	  63.1%

	otdoa     
	557
	-
	-
	319.2m
	804.0m
	42.2%
	22.4%
	  2
	 9.4%
	  20.5%

	ipdl 10   
	 35
	89.1m
	858.7m
	87.4m
	426.2m
	96.4%
	89.2%
	  5
	40.2%
	  81.7%

	taipdl 10 
	237
	252.4m
	-
	141.1m
	505.6m
	75.3%
	59.5%
	  4
	31.9%
	  59.2%


Table 20 - Bad Urban, lightly loaded network, 5 symbol idle periods
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Figure 41 - Bad Urban, 50% loaded network, 5 symbol idle periods
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Figure 42 - Bad Urban, 50% loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 42
	133.3m
	1556.2m
	130.5m
	743.4m
	95.6%
	88.4%
	  7
	30.8%
	  70.1%

	ipdl 1    
	148
	342.5m
	-
	266.8m
	872.4m
	84.8%
	53.8%
	  4
	15.2%
	  43.9%

	taipdl 1  
	344
	-
	-
	217.7m
	826.9m
	64.4%
	46.8%
	  3
	14.9%
	  39.3%

	p-ipdl 1  
	133
	321.4m
	-
	266.6m
	876.0m
	86.4%
	54.6%
	  4
	15.5%
	  44.8%

	otdoa     
	676
	-
	-
	343.1m
	978.2m
	29.9%
	10.4%
	  2
	 2.5%
	  13.3%

	ipdl 10   
	105
	180.0m
	-
	149.6m
	763.4m
	89.3%
	68.3%
	  4
	25.8%
	  63.8%

	taipdl 10 
	297
	851.0m
	-
	146.0m
	649.8m
	69.3%
	53.0%
	  4
	25.8%
	  54.2%


Table 21 - Bad Urban, 50% loaded network, 5 symbol idle periods
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Figure 43 - Bad Urban, heavily loaded network, 10 symbol idle periods
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Figure 44 - Bad Urban, heavily loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 10
	81.9m
	719.2m
	80.3m
	520.9m
	97.9%
	91.9%
	 10
	41.7%
	  81.5%

	ipdl 1    
	 47
	250.0m
	-
	206.2m
	774.8m
	90.6%
	63.8%
	  4
	15.8%
	  51.5%

	taipdl 1  
	 92
	189.4m
	-
	125.9m
	528.7m
	80.8%
	67.5%
	  5
	25.6%
	  62.7%

	p-ipdl 1  
	 39
	239.7m
	-
	208.5m
	851.5m
	92.3%
	65.3%
	  4
	16.5%
	  52.9%

	otdoa     
	307
	-
	-
	341.1m
	738.5m
	36.3%
	13.4%
	  2
	 3.8%
	  16.7%

	ipdl 10   
	 22
	114.8m
	-
	105.5m
	465.9m
	95.4%
	79.2%
	  5
	31.0%
	  75.8%

	taipdl 10 
	 79
	107.2m
	-
	89.1m
	385.2m
	83.5%
	75.0%
	  6
	37.7%
	  73.1%


Table 22 - Bad Urban, heavily loaded network, 10 symbol idle periods
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Figure 45 - Bad Urban, lightly loaded network, 10 symbol idle periods
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Figure 46 - Bad Urban, lightly loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 18
	94.6m
	858.4m
	92.5m
	535.5m
	97.2%
	91.7%
	  9
	40.2%
	  78.3%

	ipdl 1    
	 10
	109.5m
	509.5m
	108.9m
	415.3m
	98.5%
	92.3%
	  6
	31.7%
	  77.3%

	taipdl 1  
	130
	240.4m
	-
	133.9m
	524.7m
	78.5%
	66.6%
	  5
	26.0%
	  59.5%

	p-ipdl 1  
	  9
	109.3m
	464.1m
	109.0m
	387.3m
	98.7%
	93.0%
	  6
	32.5%
	  77.0%

	otdoa     
	218
	-
	-
	237.9m
	711.7m
	63.7%
	41.8%
	  3
	13.7%
	  37.5%

	ipdl 10   
	  3
	71.9m
	192.1m
	71.9m
	185.2m
	99.7%
	97.7%
	  7
	50.8%
	  92.3%

	taipdl 10 
	106
	110.3m
	-
	95.4m
	418.7m
	82.5%
	74.0%
	  6
	39.3%
	  71.7%


Table 23 - Bad Urban, lightly loaded network, 10 symbol idle periods
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Figure 47 - Bad Urban, 50% loaded network, 10 symbol idle periods
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Figure 48 - Bad Urban, 50% loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 25
	95.6m
	1011.7m
	92.7m
	679.1m
	96.5%
	90.6%
	  9
	39.7%
	  80.4%

	ipdl 1    
	 36
	170.0m
	-
	160.2m
	746.5m
	95.3%
	84.0%
	  5
	18.3%
	  62.9%

	taipdl 1  
	168
	282.7m
	-
	144.3m
	674.7m
	76.8%
	66.3%
	  5
	22.1%
	  57.8%

	p-ipdl 1  
	 30
	163.0m
	-
	158.6m
	740.1m
	96.1%
	84.8%
	  5
	18.9%
	  63.9%

	otdoa     
	359
	-
	-
	297.3m
	835.2m
	50.4%
	28.1%
	  3
	 8.1%
	  27.2%

	ipdl 10   
	 14
	80.4m
	341.0m
	80.1m
	259.4m
	98.2%
	92.2%
	  6
	39.9%
	  86.2%

	taipdl 10 
	129
	115.1m
	-
	90.6m
	394.1m
	82.2%
	72.2%
	  6
	38.9%
	  72.1%


Table 24 - Bad Urban, 50% loaded network, 10 symbol idle periods
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Figure 49 - Rural, heavily loaded network, 5 symbol idle periods
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Figure 50 - Rural, heavily loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  0
	10.7m
	21.9m
	10.7m
	21.9m
	100.0%
	99.3%
	  9
	99.4%
	  99.6%

	ipdl 1    
	115
	18.0m
	-
	17.9m
	8373.9m
	89.4%
	58.8%
	  4
	81.2%
	  83.2%

	taipdl 1  
	314
	27.5m
	-
	23.9m
	5302.2m
	70.9%
	56.9%
	  4
	68.2%
	  68.4%

	p-ipdl 1  
	109
	18.1m
	-
	18.1m
	8239.9m
	89.9%
	60.0%
	  4
	81.5%
	  83.9%

	otdoa     
	728
	-
	-
	4791.2m
	12852.3m
	33.0%
	 8.5%
	  2
	22.4%
	  25.6%

	ipdl 10   
	 15
	 5.9m
	17.2m
	 5.9m
	17.2m
	98.6%
	85.6%
	  5
	97.9%
	  98.2%

	taipdl 10 
	219
	 6.8m
	-
	 6.6m
	3490.1m
	79.7%
	71.6%
	  6
	79.4%
	  79.5%


Table 25 - Rural, heavily loaded network, 5 symbol idle periods
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Figure 51 - Rural, lightly loaded network, 5 symbol idle periods
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Figure 52 - Rural, lightly loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	 18
	14.4m
	111.1m
	14.4m
	111.1m
	97.5%
	84.2%
	  5
	93.3%
	  95.4%

	ipdl 1    
	 15
	10.4m
	27.2m
	10.2m
	26.7m
	97.9%
	92.1%
	  6
	96.2%
	  96.7%

	taipdl 1  
	207
	62.2m
	-
	39.5m
	7650.0m
	71.2%
	52.9%
	  4
	66.7%
	  67.5%

	p-ipdl 1  
	 12
	10.2m
	22.7m
	 9.9m
	21.7m
	98.3%
	92.9%
	  6
	97.1%
	  97.9%

	otdoa     
	264
	-
	-
	1440.6m
	8528.4m
	63.3%
	39.6%
	  3
	56.2%
	  57.5%

	ipdl 10   
	  3
	 4.6m
	 9.1m
	 4.6m
	 9.1m
	99.6%
	99.2%
	  8
	99.6%
	  99.6%

	taipdl 10 
	147
	 8.2m
	-
	 8.0m
	4514.3m
	79.6%
	68.3%
	  5
	77.9%
	  77.9%


Table 26 - Rural, lightly loaded network, 5 symbol idle periods
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Figure 53 - Rural, 50% loaded network, 5 symbol idle periods
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Figure 54 - Rural, 50% loaded network, 5 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  8
	10.2m
	25.1m
	10.2m
	25.1m
	99.2%
	97.8%
	  7
	98.0%
	  99.2%

	ipdl 1    
	 32
	11.7m
	7869.5m
	11.7m
	2898.7m
	96.7%
	82.8%
	  5
	92.6%
	  93.0%

	taipdl 1  
	249
	23.5m
	-
	21.3m
	5163.5m
	74.1%
	60.2%
	  4
	70.9%
	  71.2%

	p-ipdl 1  
	 31
	11.6m
	7869.5m
	11.6m
	1931.6m
	96.8%
	83.3%
	  5
	92.6%
	  93.3%

	otdoa     
	474
	-
	-
	2581.5m
	9846.3m
	50.6%
	28.2%
	  3
	43.9%
	  44.7%

	ipdl 10   
	  6
	 4.8m
	11.2m
	 4.8m
	11.2m
	99.4%
	95.5%
	  6
	99.4%
	  99.4%

	taipdl 10 
	183
	 6.6m
	-
	 6.5m
	3489.2m
	80.9%
	73.6%
	  5
	80.1%
	  80.2%


Table 27 - Rural, 50% loaded network, 5 symbol idle periods
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Figure 55 - Rural, heavily loaded network, 10 symbol idle periods
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Figure 56 - Rural, heavily loaded network, 10 symbol idle periods, with ECDI fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  0
	 8.5m
	14.7m
	 8.5m
	14.7m
	100.0%
	100.0%
	 13
	99.7%
	 100.0%

	ipdl 1    
	 11
	11.9m
	45.2m
	11.9m
	45.2m
	96.9%
	88.1%
	  5
	95.0%
	  95.3%

	taipdl 1  
	 56
	10.1m
	-
	 9.9m
	2257.7m
	84.4%
	80.0%
	  7
	83.6%
	  83.9%

	p-ipdl 1  
	  9
	11.7m
	39.3m
	11.7m
	39.3m
	97.5%
	89.2%
	  5
	95.6%
	  95.8%

	otdoa     
	146
	-
	-
	1457.0m
	9989.1m
	59.6%
	32.3%
	  3
	53.1%
	  54.4%

	ipdl 10   
	  3
	 4.5m
	10.5m
	 4.5m
	10.5m
	99.2%
	97.5%
	  7
	98.9%
	  98.9%

	taipdl 10 
	 44
	 4.4m
	-
	 4.4m
	1981.3m
	87.8%
	84.7%
	  9
	86.9%
	  87.2%


Table 28 - Rural, heavily loaded network, 10 symbol idle periods
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Figure 57 - Rural, lightly loaded network, 10 symbol idle periods
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Figure 58 - Rural, lightly loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  3
	 9.6m
	23.6m
	 9.6m
	23.6m
	99.6%
	98.8%
	  8
	99.0%
	  99.3%

	ipdl 1    
	  3
	 8.2m
	16.4m
	 8.2m
	16.4m
	99.6%
	98.8%
	  7
	99.0%
	  99.2%

	taipdl 1  
	128
	13.3m
	-
	12.9m
	3490.1m
	82.2%
	72.4%
	  5
	80.7%
	  81.2%

	p-ipdl 1  
	  3
	 8.1m
	16.2m
	 8.1m
	16.2m
	99.6%
	99.0%
	  8
	99.2%
	  99.3%

	otdoa     
	194
	28.7m
	-
	24.4m
	4901.8m
	73.1%
	58.9%
	  4
	69.9%
	  72.2%

	ipdl 10   
	  0
	 3.6m
	 6.7m
	 3.6m
	 6.7m
	100.0%
	100.0%
	 10
	100.0%
	 100.0%

	taipdl 10 
	 92
	 4.8m
	-
	 4.8m
	1981.4m
	87.2%
	81.7%
	  7
	86.9%
	  86.9%


Table 29 - Rural, lightly loaded network, 10 symbol idle periods
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Figure 59 - Rural, 50% loaded network, 10 symbol idle periods
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Figure 60 - Rural, 50% loaded network, 10 symbol idle periods, with ECID fall-back

	 
	ecids
	67%
	95%
	67%e
	95%e
	3+
	4+
	median
	50m
	150m

	s-ipdl    
	  0
	 8.2m
	15.9m
	 8.2m
	15.9m
	100.0%
	100.0%
	 11
	100.0%
	 100.0%

	ipdl 1    
	 12
	 8.8m
	28.8m
	 8.6m
	27.3m
	98.3%
	94.2%
	  6
	97.4%
	  97.5%

	taipdl 1  
	120
	10.8m
	-
	10.3m
	3603.8m
	83.3%
	74.4%
	  6
	82.1%
	  82.6%

	p-ipdl 1  
	 12
	 8.6m
	26.4m
	 8.6m
	25.2m
	98.3%
	94.4%
	  6
	97.4%
	  97.5%

	otdoa     
	258
	-
	-
	480.1m
	7128.3m
	64.2%
	46.7%
	  3
	61.1%
	  62.1%

	ipdl 10   
	  0
	 3.9m
	 8.3m
	 3.9m
	 8.3m
	100.0%
	99.0%
	  8
	100.0%
	 100.0%

	taipdl 10 
	 72
	 4.6m
	-
	 4.6m
	1486.0m
	90.0%
	84.9%
	  8
	89.6%
	  89.7%


Table 30 - Rural, 50% loaded network, 10 symbol idle periods
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Figure 61 - IPDL 1 period, Urban A, scatter chart
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Figure 62 - IPDL 10 period integration, Urban A, scatter chart
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Figure 63 - Time aligned IPDL 1 period, Urban A, scatter chart
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Figure 64 - Time aligned IPDL 10 period integration, Urban A scatter chart
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Figure 65 - Soft IPDL 1 idle period, Urban A scatter chart
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Figure 66 - IPDL (-45dB) 1idle period, Urban A scatter chart

� For the purposes of this document Time-aligned IPDL refers to the method described in [3] in which idle periods used for the purpose of positioning are modified so that CPICH is transmitted continuously while all other channels are turned off for the duration of the idle period, and idle periods are time aligned for all Node Bs across a suitable geographic region of the network. It should not be confused with TA-IPDL which was discussed in RAN1 during 1998/1999, although there are similarities.


� Either relative time offset measurement from off-air signals or absolute time offset using GPS would typically be used in practice. These errors, which are ignored here, are implementation dependent, but may result in additional position errors of the order of 10m.


� Other scenarios exhibit similar trends and failure modes. For brevity only this one set of scatter charts is included.
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