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Tapped Delay Line Channel Model and Parameter Settings for
Link-Level 802.16 Simulations

Andrew Nix, Zhenyu Wang
University of Bristol

Introduction

In order to simulate 802.16j candidate systems there is a need for an agreed multi-hop radio channel model that
supports radio links between a basestation (BS), a relay-station (RS) and a mobile station (MS). This document
proposes a suitable channel model for BS-RS, BS-MS, RS-RS, RS-MS and MS-MS links. Existing channel
models, such as COST 259 [5] and the 3GPP Spatial Channel model (SCM) [6], are designed for BS-MS links,
and are not valid for multi-hop relay systems.

This document proposes a Tapped Delay Line (TDL) model together with suggested parameter settings for a
range of link types. This includes models for the MS-MS and RS-MS link. The model is derived for a dense
urban environment and parameters have been computed for a carrier frequency of 2GHz and 5GHz. Channel
bandwidths of 5 MHz and 10 MHz are supported. The model is based on street-level mobile terminals.

The model includes a number of advanced parameters for each tap in the TDL (active probability, K-factor and
RMS Angular Spread (AS)). The parameters were extracted from a vast channel data set predicted using a
detailed 3-D ray tracing model. The ray model has previously been validated for radio channels with antennas
mounted well below the rooftop [1-4].

Work is currently ongoing to generate a suitable Power Doppler Profile (PDP) from the angular spread
information. A Doppler filter is generated to filter the uncorrelated time series on a per tap basis to produce a
time-correlated model. This approach is similar to that used in the 3GPP, 802.11n and SUI models. Interim
results from a Matlab implementation of the suggested model are given in this paper.

The proposed models are suitable for 802.16j link-level simulations (i.e. multi-hop and relay systems).

The Model Structure

The proposed TDL models are categorized into one of ten radio scenarios, each of which is relevant for a multi-
hop relay network. For LoS and NLoS conditions we model the BS-RS link, the BS-MS link, the RS-RS link,
the RS-MS link and the MS-MS link. For each radio scenario, a number of TDL models are proposed for
channels of different bandwidth and RMS Delay Spread (DS). For each TDL model, a set of parameters
(including the active probability, the mean power relative to the strongest tap, the K-factor, and the RMS AS)
are assigned to each tap. The structure of the model is shown in Figure 1.

The large scale behavior of the channel (e.g. changes in the local mean path loss and RMS Delay Spread)
should be determined using a suitable path loss and shadowing model (e.g. the models presented in [7,8], which
are specified for radio channels where antennas are located below the rooftop). The small scale behavior of the
channel is modelled using a TDL. The fast fading on each tap is modelled by its K-factor. The RMS Angular
Spread (AS) is provided for each tap.

The definition of the model parameters are explained in the following section. A description of the parameter
extraction process is also provided. A step-by-step implement guide is then given at the end of the document
together with a set of parameter tables for each scenario, carrier frequency and operating bandwidth.
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Figure 1: Model Structure
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Model Parameters

The parameters in the proposed model can be categorized into three groups. The first group includes system-
wide parameters that are specific to the IEEE 802.16 radio system. The second group includes parameters that
are necessary to define the system level channel model. The third group includes parameters that specify the
parameters of the TDL. These parameters for each group are defined and explained in Table 1.

Table 1: Model parameters

|EEE C802.16j-06/058

Parameters Symbol Value Description
. 2 [GHz] and .
Carrier Frequency Fe 5 [GHz] Carrier Frequency.
System . . . L .
specialized | Carrier Bandwidth We 5[MHz] and | System Bandwidth. This determines the bin width of the time
10 [MHZz] taps.
parameters
Radio Scenario BS-MS NLoS, | BS-RS, BS-MS, RS-RS, RS-MS and MS-MS) for LoS and
etc. NLoS conditions.
Channel Received Local P [dBm] The total power of all taps. Determined by the mean path loss
parameters Mean Power and shadowing model.
from system | Local Mean RMS * [ns] The Local Mean RMS Delay Spread determines which TDL
level DS Hps channel model should be used.
simulation RMS DS * [%] The PDF of the Local Mean RMS Delay Spread is extracted
Probability Pps for each defined Radio Scenario.
Time-delay Bin Width of each tap. This parameter is used to
Time-delay Bin W, 1/ We, [ns] extracting other tap parameters (e.g. power, K-factor) from
Width Bin © the raw channel data set. It also determines the excess time
delay of each tap.
Tap excess time- t, .
delay n=l...N (n-1) W, The excess time delay of each tap
Tap Mean Power P, * [dB] This is the normalized power for each tap (the strongest tap
(for Active Tap) n=1,...N has unity power).
Parameters Tap power dynamic The minimum tap power (related to the strongest tap) used in
for time- Pin -25[dB]
range the model.
delay taps
Tap Active D * [9%] The probability that the mean power of the tap is within the
Probability n=1,...N modelled dynamic range.
Tap K-factor (for K, * -
Active Tap) n=1 N [dB] The mean K-factor of each tap.
Tap RMS AS (for AS, %
Active Tap) nel N [degree] The mean RMS Angular Spread of each tap.

Note: the values marked as “*’ were extracted from channel data predicted by a 3-D ray tracing model, and listed in Appendix A.
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Tapped Delay Line extraction process

Ray trace simulations

To obtain the required parameter values for the TDL model, a large amount of channel data was generated for
each Radio Scenario using a detailed 3-D ray tracing model [1]. The ray model uses the geographical data
(terrain, building, foliage and ground cover data) to predict point-to-point power, as well as time, frequency and
spatial dispersion. The model was developed at the University of Bristol and is validated in [1-4].

Simulation trials are based on locations in the centre of Bristol. This urban environment is representative of a
European city with typical three-storey building heights. The average building height and road width for this
region is 12m (including pitched roofs) and 20m (including pavement) respectively. The height of the BS
antennas was 15m above ground level (AGL). The height of the relay stations was 5m (lamppost height). The
height of the mobile stations was 1.5m. A vertical dipole antenna with a typical antenna gain of 2dBi was used
for all radio nodes.

Simulations were conducted over a 1.2km x 1.2km area. A total of 26 different transmitter (Tx) sites were used.
These sites were spread over the entire map as shown in Figure 2. The receive (Rx) points were spread over the
trial area on a rectangular grid with the spacing between adjacent grid points set to 11m. Rx points lying inside
building locations are ignored, and the model is therefore limited to outdoor usage. Excluding building
locations, where receivers were not be placed, a total of 26 x 9,003 Tx-Rx links were analyzed for each defined
channel type (BS-RS, BS-MS, RS-RS, RS-MS and MS-MS).
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Figure 2: Tx Locations used in the Ray Model simulations

Parameter extraction

For each radio scenario, we extract a set of TDL models for different RMS DS intervals. For each interval, the
mean RMS DS value ups and the associated probability pps of occurrence are derived. The RMS DS intervals
are determined such that the interval is small enough to avoid smearing the shape of the TDL model, while
being large enough to include an adequate number of channel data samples. The RMS DS PDFs for 10 radio
scenarios in the 2GHz and 5GHz bands are listed in Appendix A.

4
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The extraction procedure for each TDL model is described below:

1. The directional channel impulse response (DCIR) is predicted from the ray model for each Tx-Rx pair
according to the radio scenario.

2. The time-delay of all rays in the DCIR is aligned to the first arrival ray (hence the first arrival ray has zero
excess delay)

3. The DCIR are converted into TDL channel samples by splitting the power of each ray into adjacent taps, as
shown in Figure 3. The direction of arrival of the ‘tapped’ ray is the same as the original ray, and its power
is calculated using the following equation:

At
Ptappedirayl = (l - : JPI‘ay (1)

bin
4. Calculate the power in each tap by summing the power of all rays contributing to that tap.
5. Normalize the power of each tap so the total power is unity.

Label each tap as being ‘active’ or ‘non-active’ according to whether its power is within the dynamic power
range (Pus»), -25dB in this case. Extract the Active Probability (p4,) of each tap.

7. Obtain the mean power of each tap by averaging the power over ‘active’ taps across the TDL channel
samples of each radio scenario.

8. Extract the normalized mean power (P,) of each tap by normalizing the mean power obtained in step 7 to
the strongest tap.

9. Extract the mean K-factor (K,) for each tap by averaging the K-factor over the *active’ taps across the TDL
channel samples.

10. Extract the mean RMS AS (4S,) for each tap by averaging the RMS AS over the “active’ taps across the
TDL channel samples.

Original Ray
A
< _ AT] — i ATZ —>
Split Excess time delay =
e e >
Tap 1 Tap 2 "
< Wgin >

Figure 3: Split one ray into two adjacent taps

Model Implementation
The proposed TDL model can be implemented via the following steps:
Step 1. Determine the radio scenario, e.g. RS-MS LoS, MS-MS NLoS etc.

Step 2. Determine the RMS DS according to its PDF for the radio scenario in step 1, and choose the appropriate
TDL model.

Step 3. Determine which taps are active according to their Active Probability (p.,). Set the power of each active
tap to its mean power (P,), and set the power of all non-active taps to zero (linear value). Figure 4 shows

5
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examples of the resultant static channel models for a RS-MS link.

hean Power [dE]

Example #

g ]

Figure 4: Examples of generated static RS-MS NLoS channels, Fc = 2GHz, Wc = 10MHz

Step 4. Normalize the total power of all active taps according to the output of the path loss and shadowing
models (e.g. the models presented in [7,8] which are specified for radio channels where antennas are

located below rooftop). Alternatively, the power can be set to unity if Packet Error Rate vs Signal to
Noise Ratio plots are desired.

Step 5. For each tap, generate a set of complex zero-mean Gaussian distributed coefficients with variance equal
to o?/2. This yields a complex signal sequence of Rayleigh samples (with K-factor K= 0, linear scale).
To obtain Ricean channel signals (K>0), a constant path component 4 has to be added to the Rayleigh
set of coefficients. The ratio of powers between this constant part and the Rayleigh part (i.e. 4%/6?) is
specified by the K-factor (k) for each delay tap in the TDL model.

Step 6. The signals generated in the last step are uncorrelated random variables. The spatial/temporal correlation
can be introduced by passing the Gaussian random (before combining with the constant path component
A) sequence through a Doppler filter with its frequency response related to the Doppler Spectrum S(¥).

Specifically, the frequency response H(f) of the Doppler filter is given by |H(f)| = 1/Sifi. For a fixed
wireless channel, where the Doppler Effect is introduced by the motion of surrounding scatterers, the

‘rounded’ Doppler Spectrum used in the SUI model [9] is suggested. In cases where the transceiver is

moving through the city, the Doppler Spectrum of each tap can be calculated from the Power Angular
Spectrum (PAS) [10].

S(f)=a-PAS(0)G(0)/ 1—(ff_fJ cosg =L ;f 2)

m m

6
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where PAS(6) is the power angular spectrum function with & [— 71',71'] is the angle w.r.t. the mobile movement

direction, and G(6) is the antenna pattern; 7. is the carrier frequency; f,, is the maximum Doppler frequency
which is determined by the mobile’s velocity v (f,, = |v| / Ac); a is a normalize factor which ensures the total
power of S(f) is unity.

The PAS is commonly assumed to follow either a Uniform or Laplacian distribution. The uniform distribution
is recommended as suggested in the 3GPP-SCM for an urban microcellular BS-MS link [6]. The width of the
angular spread (Wg,) of the uniform distribution is determined by the corresponding RMS AS (45S,,) and K-
factor (K, for each delay tap in the TDL model. We assume the dominant path is located at the centre of the
PAS, as shown in Figure 5. We can now write:

2
[ 02 a6+ 4°

Wal2 W A?

48, = 5 , K, =— 3
! A? +o° "ol @)
= W, =12[(K, +1)4S,* - K,] (4)

Power

Dominant path, 42

AW,

v

Wl 2 Wo!2

Figure 5: PAS of uniform distribution

Figure 6 shows an example of the resultant correlated fading response for the RS-MS NLoS channel, with Fc =
2GHz and Wc = 10MHz. The mobile movement direction is assumed at the dominant path direction. Omni
antenna pattern is also assumed.

Conclusion

This document has presented a TDL model for BS-RS, BS-MS, RS-RS, RS-MS and MS-MS links in an urban
environment. The model is proposed for use in the analysis and assessment of 802.16j candidate schemes.
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Figure 6: Example of generated signal fading, RS-MS NLoS channel, Fc = 2GHz, Wc = 10MHz
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Tapped Time-Delay Line Model Parameter Tables

This page contains the model parameters for radio scenario BS-RS-LOS, Fc: 2GHz, Wc: 5MHz

RMS DS PDF

RMS DS [ns] 10 30 50 80
Probability [%] 0.1 0.67 0.18 0.05

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2

Active Probability [%] 1 0.86

Power [dB] -16.8 | - - -
K-factor [dB] 15 0 - - -
RMS AS [degree] 13 68 - - -
Model.2 (RMS DS =30ns)

Tap # 1 2 3

Active Probability [%] 1 0.85 0.13

Power [dB] -153 | -24 - -
K-factor [dB] 16 -2 -5 - -
RMS AS [degree] 13 71 50 - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4

Active Probability [%] 0.81 0.8 0.01

Power [dB] -139 | -21.7 | -242 | -
K-factor [dB] 16 -4 -6 -3 -
RMS AS [degree] 12 66 59 56 -
Model.4 (RMS DS =80ns)

Tap # 1 2 3 4 5
Active Probability [%] 0.88 0.79 0.47 0.09
Power [dB] -115 | -185 | -23 -235
K-factor [dB] 15 -4 -5 -4 -3
RMS AS [degree] 14 68 65 37 5
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This page contains the model parameters for radio scenario BS-RS-NLOS, Fc: 2GHz, Wc: 5MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350

Probability [%] 042 |04 0.15 | 0.04

Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 1 095 |082 |043 |013 | 002 |0

Power [dB] 0 -5.1 -149 | -19.2 | -21 -21.8 | - -
K-factor [dB] 5 1 1 2 4 5 - -
RMS AS [degree] 19 27 26 16 7 3 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 0.95 094 | 0.89 0.52 0.16 0.02
Power [dB] 0 -2.8 -4.1 -10.2 | -154 | -174 | -19 -
K-factor [dB] 7 1 2 2 3 5 8 -
RMS AS [degree] 18 32 22 17 10 4 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 (094 |095 |09 0.44 | 0.08
Power [dB] 0 59 |44 |-32 |-9 -145 | -187 | -
K-factor [dB] 8 1 1 3 5 7 -
RMS AS [degree] 12 35 23 12 4 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 095 | 087 [093 |095 |089 |03 0.02
Power [dB] 0 -8.1 -10.6 | -6.1 -2.7 -8.5 -19.3 | -22.1
K-factor [dB] 9 1 1 2 4 5 7 9
RMS AS [degree] 10 31 29 15 6 3 2 1

10
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This page contains the model parameters for radio scenario RS-RS-LOS, Fc: 2GHz, Wc: 5MHz

RMS DS PDF

RMS DS [ns] 10 30 50 80
Probability [%] 0.21 0.67 0.09 0.02

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2

Active Probability [%] 0.81

Power [dB] 0 -16.8 - - -
K-factor [dB] 14 0 - - -
RMS AS [degree] 12 63 - - -
Model.2 (RMS DS =30 ns)

Tap # 2 3

Active Probability [%] 0.86 0.1

Power [dB] -15.4 -23.8 - -
K-factor [dB] 15 -3 -6 - -
RMS AS [degree] 12 68 44 - -
Model.3 (RMS DS =50 ns)

Tap # 2 3 4

Active Probability [%] 0.9 0.84 0.01

Power [dB] -13.9 -22.2 -23.5 -
K-factor [dB] 16 -4 -5 1 -
RMS AS [degree] 10 62 62 27 -
Model.4 (RMS DS =80ns)

Tap # 1 2 3 4 5
Active Probability [%] 0.76 0.88 0.38 0.03
Power [dB] -10.7 -17.1 -22.5 -24.5
K-factor [dB] 12 -5 -6 -2 1
RMS AS [degree] 12 60 73 44 5

11
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This page contains the model parameters for radio scenario RS-RS-NLOS, Fc: 2GHz, Wc: 5MHz

RMS DS PDF

RMS DS [ns] 50 150 | 250 | 350

Probability [%] 0.47 | 039 | 0.12 | 0.03

Model # 1 2 3 4

Model.1 (RMS DS =50ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 1 095 | 083 | 041 | 012 | 002 |O

Power [dB] 0 27 135 | 185 | 204 | 208 |~ )
K-factor [dB] 4 2 2 3 4 5 - -
RMS AS [degree] 11 17 17 11 5 2 - -
Model.2 (RMS DS =150 ns )

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 | 094 | 089 | 048 | 0.13 | 0.01
Power [dB] 0 -14 | -32 | -98 156 | 172 | 185 |~
K-factor [dB] 6 1 2 3 4 6 8 -
RMS AS [degree] 10 22 16 12 7 3 1 -
Model.3 (RMS DS =250 ns )

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 096 | 094 | 095 |09 0.42 | 0.06
Power [dB] 0 -46 | -4 -3.3 | -83 145 | 191 |~
K-factor [dB] 7 1 1 4 5 6 -
RMS AS [degree] 7 24 19 3 1 -
Model.4 (RMS DS =350 ns )

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 096 | 0.89 | 094 | 097 | 0.9 0.29 | 0.01
Power [dB] 0 -5.8 10.7 -6.8 |-17 | -7.7 204 | 222
K-factor [dB] 7 1 1 2 6 6 10
RMS AS [degree] 5 18 24 11 2 1

12
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This page contains the model parameters for radio scenario MS-MS-LOS, Fc: 2GHz, Wc: 5SMHz

RMS DS PDF

RMS DS [ns] 10 30 50 80
Probability [%] 0.3 0.6 0.06 0.03

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 4

Active Probability [%] 1 0.82

Power [dB] 0 -16.9 - - -
K-factor [dB] 14 -1 - - -
RMS AS [degree] 12 61 - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3 4

Active Probability [%] 0.86 0.11 0
Power [dB] 0 -15.6 -23.8 - -
K-factor [dB] 15 -2 -7 - -
RMS AS [degree] 11 64 54 - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4

Active Probability [%] 0.83 0.81

Power [dB] 0 -14 -22.2 - -
K-factor [dB] 14 -4 -5 - -
RMS AS [degree] 12 60 48 - -
Model.4 (RMS DS =80ns)

Tap # 1 2 3 4 5
Active Probability [%] 0.76 0.92 0.2 0.02
Power [dB] 0 -10.9 -18.1 -23.5 -24.1
K-factor [dB] 12 -5 -6 -5 2
RMS AS [degree] 17 57 32 23 1

13
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This page contains the model parameters for radio scenario MS-MS-NLOS, Fc: 2GHz, Wc: 5SMHz

RMS DS PDF

RMS DS [ns] 50 150 250 350

Probability [%] 0.5 038 |01 0.02

Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 1 095 [(084 |039 |01 001 |0

Power [dB] 0 -15 -12.8 | -18.1 | -20 -20.8 | - -
K-factor [dB] 3 2 2 3 4 6 - -
RMS AS [degree] 12 15 16 9 4 2 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 0.95 094 |09 0.46 0.12 0.01
Power [dB] 0 -0.6 -24 -9.4 -15.2 | -17 -18.1 | -
K-factor [dB] 4 1 2 3 4 6 7 -
RMS AS [degree] 9 20 14 10 6 2 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 096 |[093 |09 |09 0.43 | 0.05
Power [dB] 0 -39 | -4 29 |-78 |-145 | -188 |-
K-factor [dB] 6 1 2 4 5 5 8 -
RMS AS [degree] 7 22 18 8 5 2 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 096 | 087 [093 |09 |091 |0.27 |0.02
Power [dB] 0 51 |-117 |-73 |-18 |-79 |-204 | -204
K-factor [dB] 7 2 1 3 4 6 7 10
RMS AS [degree] 5 16 27 10 3 2 1 1
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This page contains the model parameters for radio scenario BS-MS-LOS, Fc: 2GHz, Wc: 5SMHz

RMS DS PDF

RMS DS [ns] 10 30 50 80
Probability [%] 0.11 0.67 0.17 0.05

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 4

Active Probability [%] 1 0.84 0
Power [dB] 0 -17 - - -
K-factor [dB] 15 0 - - -
RMS AS [degree] 13 67 - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3

Active Probability [%] 0.84 0.13 0
Power [dB] 0 -154 | -238 | - -
K-factor [dB] 15 -3 -5 - -
RMS AS [degree] 14 68 44 - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4

Active Probability [%] 0.87 0.87 0.02 0
Power [dB] 0 -135 | -21.7 | -248 | -
K-factor [dB] 15 -5 -6 -5 -
RMS AS [degree] 13 65 63 30 -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5
Active Probability [%] 0.9 0.93 0.45 0.05
Power [dB] 0 -11.2 | -176 | -23 -24.2
K-factor [dB] 13 -5 -6 -5 -1
RMS AS [degree] 13 64 73 30 4
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This page contains the model parameters for radio scenario BS-MS-NLOS, Fc: 2GHz, Wc¢: 5MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350

Probability [%)] 0.44 | 039 | 0.14 | 0.03

Model # 1 2 3 4

Model.1 (RMS DS =50 ns

Tap # 1 2 3 4 5 6

Active Probability [%] 1 095 | 083 (041 |012 |002 |O 0
Power [dB] 0 -4 -147 | -191 | -208 | -215 | - -
K-factor [dB] 4 1 1 2 4 5 - -
RMS AS [degree] 23 27 26 16 6 3 - -
Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 |094 |08 |05 015 (002 |0
Power [dB] 0 -2.2 -3.8 -10 -155 | -17.4 | -18.7 | -
K-factor [dB] 6 1 2 2 4 5 8 -
RMS AS [degree] 21 33 21 16 10 4 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 | 094 [095 |09 044 | 008 |0
Power [dB] 0 57 |45 |-31 |-9 -148 | -185 | -
K-factor [dB] 7 1 1 3 5 7 -
RMS AS [degree] 15 35 23 12 4 2 -
Model.4 (RMS DS =350 ns))

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 096 | 088 | 092 |09 |09 0.3 0.01
Power [dB] 0 -7.8 -11 -6.2 -2.5 -8 -18.7 | -21.9
K-factor [dB] 8 2 1 2 4 8 8
RMS AS [degree] 11 31 29 15 5 1 0
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This page contains the model parameters for radio scenario RS-MS-LOS, Fc: 2GHz, Wc: 5SMHz

RMS DS PDF

RMS DS [ns] 10 30 50 80
Probability [%] 0.24 0.65 0.08 0.02
Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2

Active Probability [%] 0.83 0 0
Power [dB] 0 -169 | - - -
K-factor [dB] 15 0 - - -
RMS AS [degree] 12 60 - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3

Active Probability [%] 0.83 0.11 0
Power [dB] 0 -156 | -23.7 | - -
K-factor [dB] 15 -2 -6 - -
RMS AS [degree] 12 65 45 - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4

Active Probability [%] 0.86 0.81 0.03 0
Power [dB] 0 -14 -22 241 | -
K-factor [dB] 16 -4 -5 2 -
RMS AS [degree] 10 61 66 6 -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5
Active Probability [%] 0.85 0.85 0.27 0.03
Power [dB] 0 -12.3 | -165 | -225 | -23.8
K-factor [dB] 15 -6 -7 -7 1
RMS AS [degree] 10 63 74 28 5
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This page contains the model parameters for radio scenario RS-MS-NLOS, Fc: 2GHz, Wc: 5MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350

Probability [%] 049 | 038 | 011 | 0.02

Model # 1 2 3 4

Model.1 (RMS DS =50 ns

Tap # 1 2 3 4 5 6

Active Probability [%] 1 095 | 083 |04 011 | 002 |0

Power [dB] 0 -2.3 -13.5 | -184 | -20.3 | -20.9 | - -
K-factor [dB] 4 2 2 3 4 5 - -
RMS AS [degree] 15 19 19 11 5 2 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 | 094 |089 |047 |013 |0.01
Power [dB] 0 -1.2 -3 -9.8 -15.6 | -17.2 | -18.6 | -
K-factor [dB] 5 1 2 3 4 6 6 -
RMS AS [degree] 12 24 17 12 7 3 1 -
Model.3 (RMS DS =250 ns )

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 096 | 093 |[095 |09 0.41 | 0.06
Power [dB] 0 -46 |-41 |-31 |-85 |-148 |-191 |-
K-factor [dB] 7 1 2 3 4 5 7 -
RMS AS [degree] 9 26 19 9 6 3 2 -
Model.4 (RMS DS =350 ns )

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 096 | 0.9 093 | 097 |09 029 | 0.01
Power [dB] 0 -5.6 -10.8 | -6.9 -1.7 -7.4 -20.6 | -21.6
K-factor [dB] 7 2 1 2 5 6 6 6
RMS AS [degree] 7 19 24 1 4 2 1 1
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This page contains the model parameters for radio scenario BS-RS-LOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 10 30 50 80

Probability [%] 0.1 0.67 | 0.18 | 0.05

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 3

Active Probability [%] 0.85 | 0.32 0

Power [dB] 0 -16.1 | -238 | - - - - -
K-factor [dB] 15 0 0 - - - - -
RMS AS [degree] 10 66 50 - - - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3 4 5

Active Probability [%] 0.88 | 0.82 0.19 0.02

Power [dB] 0 -15.3 | -20.7 | -23.7 | -24.3 | - - -
K-factor [dB] 18 -1 -3 -3 -2 - - -
RMS AS [degree] 7 67 61 40 2 - - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 089 |087 |072 |029 |0.04

Power [dB] 0 -155 | -17.2 | -20.7 | -23.8 | -24.3 | - -
K-factor [dB] 17 -1 -3 -4 -3 -4 - -
RMS AS [degree] 5 58 58 51 28 7 - -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 091 | 095 |074 |066 |044 |013 |O0.11
Power [dB] 0 -142 | -144 | -185 | -21.1 | -234 | -239 | -23.2
K-factor [dB] 17 -1 -3 -2 -3 0 -1 0
RMS AS [degree] 5 56 53 58 50 34 18 1
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This page contains the model parameters for radio scenario BS-RS-NLOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 042 |04 0.15 | 0.04
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 091 (084 |07 052 [036 |021 |011 |[0.05 |002 |001 |O 0
Power [dB] 0 -6.4 -9 -129 | -154 | -169 | -18.2 | -19 -19.7 | -20 -20.7 | - -
K-factor [dB] 8 3 3 3 4 4 5 5 6 7 7 - -
RMS AS [degree] 10 23 21 16 13 10 7 4 3 2 1 - -

Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 092 |087 |08 |08 |079 [063 |043 |028 |016 |007 |002 |0
Power [dB] 0 71 |58 |-54 |-65 |-87 |-114 |-135 |-145 |-154 |-16 |-17 |-
K-factor [dB] 10 2 2 3 3 4 4 5 6 6 6 8 -
RMS AS [degree] 8 26 23 18 15 12 10 7 4 2 2 1 -

Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 094 (08 |079 (083 |086 |08 |077 |058 [039 |02 |007 |001
Power [dB] 0 89 |-94 |-105|-89 |-54 |58 |[-87 |-109 |-123 |-141 |-159 | -16.6
K-factor [dB] 10 3 2 2 3 3 4 4 5 6 6 8 14
RMS AS [degree] 6 22 24 | 22 17 12 9 7 5 3 2 1 0

Model.4 (RMS DS =350 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 096 | 077 |067 |066 |068 |074 |083 |089 |079 |051 |0.22 |0.06
Power [dB] 0 -10.7 | -11.9 | -128 | -131 | -13.2 | -11.1 | -6.2 -5.1 -1.4 -10.3 | -14.9 | -15.6
K-factor [dB] 10 3 3 3 3 3 3 4 5 5 6 8 15
RMS AS [degree] 5 20 23 21 19 17 11 6 4 3 2 1 0
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This page contains the model parameters for radio scenario RS-RS-LOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 10 30 50 80

Probability [%] 021 | 0.67 | 0.09 | 0.02

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 3

Active Probability [%] 0.83 | 0.37 0

Power [dB] 0 -156 | -238 | - - - - -
K-factor [dB] 15 -1 -2 - - - - -
RMS AS [degree] 8 61 48 - - - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3 4

Active Probability [%] 0.88 | 0.83 | 0.16

Power [dB] 0 -15.2 | -20.9 | -236 | - - - -
K-factor [dB] 18 -2 -3 -4 - - - -
RMS AS [degree] 7 64 59 43 - - - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 094 |091 |071 |023 |005

Power [dB] 0 -153 | -17.3 | -21.3 | -233 | -24 | - -
K-factor [dB] 18 -2 -4 -3 -2 2 - -
RMS AS [degree] 5 56 55 54 34 9 - -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 088 | 088 |091 |08 |[041 |0.09 |0.03
Power [dB] 0 -12.7 | -13.6 | -17.2 | -20.6 | -21.9 | -23 -24.6
K-factor [dB] 17 -3 -3 -3 -3 -1 1 2
RMS AS [degree] 4 34 57 63 62 31 2 5
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This page contains the model parameters for radio scenario RS-RS-NLOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 0.47 | 039 | 012 | 0.03
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 092 (087 |073 | 053 |[034 |019 |009 |005 |002 |001 |O 0
Power [dB] 0 -2.8 -4.9 -10.1 | -12.7 | -147 | -16.1 | -17.1 | -17.7 | -18 -18.3 | - -
K-factor [dB] 7 3 3 3 4 5 6 5 6 6 5 - -
RMS AS [degree] 6 13 12 10 8 6 5 3 2 1 1 - -
Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 093 [(0.89 |08 |087 |078 | 0.6 039 (024 |013 | 006 |[002 |0
Power [dB] 0 -5 -3.7 -4.4 -5.1 -1.7 -11.2 | -13 -13.9 | -149 | -155 | -159 | -
K-factor [dB] 9 2 2 3 4 4 5 5 6 6 7 8 -
RMS AS [degree] 4 14 14 12 9 8 6 4 2 2 1 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 09 |08 |08l |08 |084 |08 |077 |058 |037 |017 |0.05 |0.01
Power [dB] 0 -1.2 -7.9 -10 -7.9 -4.9 -6.1 -1.7 -9.3 -11.7 | -13.7 | -156 | -17.8
K-factor [dB] 9 3 3 3 3 4 5 5 6 6 6 8 11
RMS AS [degree] 3 12 16 16 12 8 6 5 3 2 1 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 097 |(081L |071 |064 |061 |072 |085 |093 |08 |051 |018 | 0.03
Power [dB] 0 -74 -9.2 -12.1 | -12.9 | -132 | -12.3 | -5.9 -3.6 -5.9 -10.7 | -16.4 | -18.4
K-factor [dB] 10 3 3 3 4 4 3 5 6 6 6 7 8
RMS AS [degree] 2 10 13 14 14 11 7 4 2 2 1 1 0
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RMS DS PDF

RMS DS [ns] 10 30 50 80

Probability [%6] 0.3 0.6 0.06 | 0.03

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 3 4 7

Active Probability [%] | 1 0.83 | 0.39 0

Power [dB] 0 -16 -238 | - - - - -
K-factor [dB] 15 -2 -3 - - - - -
RMS AS [degree] 8 60 57 - - - - -
Model.2 (RMS DS =30ns)

Tap # 1 2 3 4 5

Active Probability [%] | 1 0.87 0.83 0.18 | 0.01

Power [dB] 0 -154 | -21 -234 | -243 | - - -
K-factor [dB] 16 -2 -4 -4 -4 - - -
RMS AS [degree] 7 60 57 45 12 - - -
Model.3 (RMS DS =50ns)

Tap # 1 2 3 4 5 6

Active Probability [%] | 1 088 |095 |0.73 | 028 |0.04

Power [dB] 0 -149 | -18.1 | -215 | -23.2 | -244 | - -
K-factor [dB] 17 -2 -3 -3 -3 2 - -
RMS AS [degree] 6 53 56 48 31 0 - -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] | 1 088 |084 |094 |076 |02 0.06 | 0.02
Power [dB] 0 -124 | -135 | -17.2 | -209 | -24 245 | -243
K-factor [dB] 17 -1 -4 -3 -4 -2 -4 3
RMS AS [degree] 6 43 38 34 27 17 10 1
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This page contains the model parameters for radio scenario MS-MS-NLQOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 0.5 038 |01 0.02
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 092 |088 |[073 |051 |032 |016 |0.08 |004 |002 |O 0 0
Power [dB] 0 -0.4 -2.4 -8.2 -10.9 | -134 | -149 | -15.7 | -16.5 | -17 - - -
K-factor [dB] 6 3 3 4 5 5 7 6 6 6 - - -
RMS AS [degree] 6 12 11 9 6 5 4 2 2 1 - - -
Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 094 |091 |089 |08 |078 |059 |037 |[022 |012 |005 (001 |O
Power [dB] 0 -35 -2.5 -3.6 -4 -6.6 -10.7 | -12.2 | -134 | -142 | -155 | -16.7 | -
K-factor [dB] 7 3 3 3 4 5 6 5 6 7 6 9 -
RMS AS [degree] 3 11 12 10 8 6 5 3 2 1 1 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 096 | 085 |08 0.8 082 |08 |076 |058 |037 |015 | 004 |0.01
Power [dB] -4.2 -10.3 | -11.2 | -133 | -12 -8.9 -9.6 -11.2 | -126 | -152 | -17.8 | -19.6 | -18.8
K-factor [dB] 9 3 3 3 3 5 6 5 6 6 7 8 15
RMS AS [degree] 3 10 14 14 10 7 5 3 2 1 1 1 0

Model.4 (RMS DS =350 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 097 |081L | 069 |05 |054 |069 |083 |092 |08 |05 0.16 | 0.03
Power [dB] 0 -6.4 -8.3 -11.7 | -13.2 | -142 | -128 | -55 -34 -5.9 -10.7 | -16.6 | -17.5
K-factor [dB] 9 4 4 3 4 4 4 5 6 7 7 9 10
RMS AS [degree] 2 7 11 12 14 11 6 3 2 1 1 1 1

24



2006-07-03

|EEE C802.16j-06/058

This page contains the model parameters for radio scenario BS-MS-LOS, Fc: 2GHz, Wc: 10MHz

RMS DS PDF

RMS DS [ns] 10 30 50 80

Probability [%] 0.11 | 067 | 0.17 | 0.05

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 3 7

Active Probability [%] 0.83 | 0.35 0 0

Power [dB] 0 -16.2 | -23.8 | - - - - - -
K-factor [dB] 16 -1 -1 - - - - - -
RMS AS [degree] 10 62 46 - - - - - -
Model.2 (RMS DS =30ns)

Tap # 1 2 3 4 5

Active Probability [%] 086 | 081 |02 0.02 0

Power [dB] 0 -156.3 | -20.8 | -23.7 | -241 | - - - -
K-factor [dB] 16 -2 -3 -3 -2 - - - -
RMS AS [degree] 9 65 60 42 2 - - - -
Model.3 (RMS DS =50ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 089 |[092 |078 |032 |0.05 0

Power [dB] 0 -149 | -16.8 | -21 -23.7 | -24 - - -
K-factor [dB] 16 -1 -4 -5 -3 -1 - - -
RMS AS [degree] 8 59 52 53 30 20 - - -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5 6 7 8 9
Active Probability [%] 091 (092 |091 |08 (038 |011 |011 |0.01
Power [dB] 0 -134 | -143 | -17.2 | -21.1 | -236 | -24.1 | -24 -24.6
K-factor [dB] 16 -2 -4 -4 -4 -2 -2 0 2
RMS AS [degree] 6 47 60 65 59 24 22 2 3
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RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 0.44 | 039 | 014 | 0.03
Model # 1 2 3 4

Model.1 (RMS DS =50ns)

Tap # 1 2 3 4 5 6 7 8 9 10 |11 |12 |13
'[“o/i;i"e Probability 1 599 | 092 |08 |07 |051 034 |02 |01 |o005 |002 |001 |oO 0
Power [dB] 0 43 |76 |12 |-148 |-163 | -17.7 | -184 |-19 |-192 | 197 |- -
K-factor [dB] 7 3 3 3 4 4 5 5 6 7 7 - -
RMS AS [degree] 14 |24 |20 |16 |12 o 7 4 3 2 1 - -

Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 |11 |12 |13
[Ao/iii"e Probability 1 092 | 087 |08 |08 |078 |062 |041 |026 |015 |007 |002 |0
Power [dB] 0 59 |51 |-48 |-6 |-82 |-11.1 |-133 |-145 |-151 |-158 | -16.9 | -
K-factor [dB] 9 3 2 3 4 4 4 5 6 6 6 8 -
RMS AS [degree] 10 |27 |23 |17 |14 [11 o 6 4 2 2 1 -

Model.3 (RMS DS =250 ns )

Tap # 1 2 3 4 5 6 7 8 9 10 |1 |12 |13
@Z;i"e Probability 1 094 |08 |078 |082 |08 |08 |077 |057 |038 |02 |007 |o001
Power [dB] 0 82 |-94 [-105|-89 |53 |56 |-86 |-107 |-124 |-138 |-154 | -159
K-factor [dB] 9 3 3 3 3 4 4 4 5 5 7 8 16
RMS AS [degree] 8 23 |24 |22 |17 |11 |8 6 5 3 2 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 |1 |12 |13
'[%Z;i"e Probability 1 096 | 074 | 066 |063 |066 |[073 |08 |08 |08 |051 |023 |005
Power [dB] 0 105 | -115 | -12.8 | -133 | -135 |-109 | 55 |-48 |71 |-99 |[-14 |[-151
K-factor [dB] 9 3 3 3 3 3 4 5 5 6 6 9 17
RMS AS [degree] 5 20 |23 |20 |18 |18 |11 |6 4 2 2 1 0
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RMS DS PDF

RMS DS [ns] 10 30 50 80

Probability [%] 0.24 | 0.65 | 0.08 | 0.02

Model # 1 2 3 4

Model.1 (RMS DS =10ns)

Tap # 1 2 3

Active Probability [%] 0.81 | 0.38 0

Power [dB] 0 -16 -238 | - - - - -
K-factor [dB] 16 -1 -3 - - - - -
RMS AS [degree] 9 60 57 - - - - -
Model.2 (RMS DS =30 ns)

Tap # 1 2 3 4 5

Active Probability [%] 0.88 | 0.81 0.18 0.01

Power [dB] 0 -154 | -21.2 | -235 | -24.2 | - - -
K-factor [dB] 17 -2 -3 -3 -4 - - -
RMS AS [degree] 8 62 58 39 19 - - -
Model.3 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6

Active Probability [%] 091 |093 |0.74 |027 |0.03

Power [dB] 0 -15.3 | -176 | -21.3 | -23.5 | -239 | - -
K-factor [dB] 18 -2 -3 -3 -2 2 - -
RMS AS [degree] 5 59 56 53 52 5 - -
Model.4 (RMS DS =80 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 079 | 088 |0.79 |03 0.18 | 0.03
Power [dB] 0 -13 -155 | -16.8 | -20.7 | -22.8 | -22.7 | -24
K-factor [dB] 19 -2 -4 -5 -4 -3 -5 1
RMS AS [degree] 3 37 59 70 65 20 15 6
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RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 049 |038 | 011 | 0.02
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 099 | 092 |087 |072 |052 |033 |018 |0.09 |004 |002 |001 |O 0
Power [dB] 0 -1.8 -4 -9.7 -123 | -144 | -159 | -16.7 | -175 | -17.8 | -175 | - -
K-factor [dB] 6 3 3 3 4 5 6 5 6 6 5 - -
RMS AS [degree] 8 16 14 11 8 6 5 3 2 1 1 - -

Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 094 |(089 |08 |087 |(078 |059 |038 |[023 |012 |005 |[001 |O
Power [dB] 0 -4.3 -3.4 -4.1 -4.9 -7.3 -109 | -12.9 | -139 | -14.7 | -15.2 | -155 | -
K-factor [dB] 8 3 3 3 4 4 5 5 6 7 6 8 -
RMS AS [degree] 5 16 16 13 10 8 6 4 2 2 1 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 095 |084 |08 082 |084 | 087 |076 |057 |036 |016 |0.04 |0.01
Power [dB] 0 -6.9 -8.1 -9.9 -7.8 -4.9 -5.7 -7.6 -9.3 -12 -145 | -153 | -17.8
K-factor [dB] 9 3 3 3 3 4 5 5 6 6 7 9 14
RMS AS [degree] 4 13 17 16 12 8 6 4 3 2 1 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 096 |08L |071 |064 |06 071 | 083 |091 |08 |052 |017 | 0.03
Power [dB] 0 -7.1 -8.9 -119 | -122 | -134 | -122 | 54 -3.6 -5.4 -10.6 | -16 -18.2
K-factor [dB] 10 4 3 3 4 4 4 5 5 6 6 8 11
RMS AS [degree] 3 10 14 15 13 11 7 4 2 2 1 1 1
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RMS DS PDF

RMS DS [ns] 5 15 25
Probability [%] 021 | 0.6 0.11
Model # 1 2 3
Model.1 (RMS DS =5ns)

Tap # 1 2

Active Probability [%] 1 0.85

Power [dB] 0 -19.1 | -
K-factor [dB] 17 6 -
RMS AS [degree] 5 31 -
Model.2 (RMS DS =15ns)

Tap # 1 2

Active Probability [%] 0.84

Power [dB] 0 -179 | -
K-factor [dB] 17 2 -
RMS AS [degree] 8 53 -
Model.3 (RMS DS =25ns)

Tap # 1 2

Active Probability [%] 0.72

Power [dB] 0 -16.6 | -
K-factor [dB] 14 0 -
RMS AS [degree] 12 64 -
Model.4 (RMS DS =40 ns )

Tap # 1 2 3
Active Probability [%] 1 0.7 0.5
Power [dB] 0 -15.2 | -23.1
K-factor [dB] 14 -2 -2
RMS AS [degree] 16 86 32
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RMS DS [ns] 50 150 250 350

Probability [%] 049 |035 | 013 | 0.03

Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 |[0.76 |037 |01 002 |0

Power [dB] 0 -6.7 -16.2 | -19.8 | -21.6 | -22.3 | - -
K-factor [dB] 6 2 2 3 4 6 - -
RMS AS [degree] 14 23 22 12 6 3 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 | 092 |087 |045 | 014 | 0.02
Power [dB] 0 -4.2 -5.1 -11.3 | -164 | -179 | -19.3 | -
K-factor [dB] 9 1 3 3 4 6 10 -
RMS AS [degree] 13 29 17 13 7 3 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 |[091 | 094 |086 |0.37 |O0.07
Power [dB] 0 -8.2 -5.1 -3.8 -9.9 -15 -18.2 | -
K-factor [dB] 10 1 2 4 4 6 9 -
RMS AS [degree] 9 33 20 10 7 3 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 094 |(081L |091 |095 |0.88 |028 |0.02
Power [dB] 0 -10.2 | -12 -6.4 -2.5 -9.5 -19.4 | -21.9
K-factor [dB] 10 2 2 3 5 6 8 10
RMS AS [degree] 8 29 25 12 4 3 1 1
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RMS DS [ns] 5 15 25 40
Probability [%] 041 | 053 | 005 |0
Model # 1 2 3 -
Model.1 (RMS DS =5ns)

Tap # 1 2

Active Probability [%] 0.79

Power [dB] 0 -189 | - -
K-factor [dB] 16 5 - -
RMS AS [degree] 5 29 - -
Model.2 (RMS DS =15ns)

Tap # 1 2

Active Probability [%] 1 0.84

Power [dB] 0 -18.1 | - -
K-factor [dB] 17 2 - -
RMS AS [degree] 8 49 - -
Model.3 (RMS DS =25ns)

Tap # 1 2 3

Active Probability [%] 1 0.68 | 0.08
Power [dB] 0 -16.2 | -245 | -
K-factor [dB] 16 0 3 -
RMS AS [degree] 13 46 5 -
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RMS DS [ns] 50 150 250 350

Probability [%] 056 | 033 | 0.09 |0.02

Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 (077 |034 |008 [001 |O

Power [dB] 0 5 -159 | -196 | -21.3 | -21.7 | - -
K-factor [dB] 5 2 2 3 4 4 - -
RMS AS [degree] 8 14 14 7 3 2 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 | 093 |08 |04 0.1 0.01
Power [dB] 0 -3 -4.4 -11.3 | -16.6 | -18 -19.1 | -
K-factor [dB] 7 1 2 4 4 6 10 -
RMS AS [degree] 7 18 12 8 5 2 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 [091 | 094 |08 |[031 |O0.05
Power [dB] 0 75 | -48 |-37 |-109 |-155 |-18.2 | -
K-factor [dB] 9 1 3 4 4 6 10 -
RMS AS [degree] 5 21 13 6 4 2 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%)] 1 095 | 0.84 |09 097 | 0.87 |019 |0.01
Power [dB] 0 92 |-129 | -55 |-27 |-107 |-19.2 | -185
K-factor [dB] 11 2 1 3 4 4 7 10
RMS AS [degree] 5 21 22 7 2 2 1 1
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RMS DS [ns] 15 25 40
Probability [%] 0.5 041 | 0.05 | 0.03
Model # 1 2 3 4
Model.1 (RMS DS =5ns

Tap # 1 2

Active Probability [%] 0.79

Power [dB] 0 -185 | - -
K-factor [dB] 15 5 - -
RMS AS [degree] 7 32 - -
Model.2 (RMS DS =15ns)

Tap # 1 2 3

Active Probability [%] 1 0.87 0.11
Power [dB] 0 -18.2 | -20.1 | -
K-factor [dB] 16 3 4 -
RMS AS [degree] 8 44 24 -
Model.3 (RMS DS =25ns)

Tap # 1 2 3

Active Probability [%] 1 0.79 | 0.23
Power [dB] 0 -17.1 | -119 | -
K-factor [dB] 18 0 2 -
RMS AS [degree] 7 42 28 -
Model.4 (RMS DS =40 ns)

Tap # 1 2 3

Active Probability [%] 1 0.83 | 042
Power [dB] 0 -16.5 | -22.8 | -
K-factor [dB] 15 0 -2 -
RMS AS [degree] 12 37 10 -
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RMS DS [ns] 50 150 250 350

Probability [%] 0.6 0.31 |0.07 |0.01

Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 (077 |033 |007 [001 |O

Power [dB] 0 -39 -15.2 | -194 | -209 | -209 | - -
K-factor [dB] 4 2 2 4 5 5 - -
RMS AS [degree] 9 13 13 6 3 2 - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 | 093 |084 |03 |0.08 |0.01
Power [dB] 0 -2.3 -4.2 -11.5 | -16.8 | -18.1 | -194 | -
K-factor [dB] 6 1 2 4 5 5 9 -
RMS AS [degree] 7 18 11 7 4 2 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 095 [(091 |09 |083 |031 |O0.04
Power [dB] 0 -6.1 -4.6 -3.5 -9.7 -16.6 | -19.3 | -
K-factor [dB] 7 1 2 4 5 5 8 -
RMS AS [degree] 6 21 14 5 3 2 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 095 [(0.81 |093 |095 |0.86 |019 |0.02
Power [dB] 0 77 |-138 | -58 | -25 |-131 |-203 | -17.7
K-factor [dB] 9 2 1 4 5 6 8 11
RMS AS [degree] 5 18 22 5 2 1 1 0
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RMS DS [ns] 5 15 25 40
Probability [%] 021 | 062 | 012 | 0.04
Model # 1 2 3 4
Model.1 (RMS DS =5ns

Tap # 1 2

Active Probability [%] 0.76

Power [dB] 0 -19 - -
K-factor [dB] 17 5 - -
RMS AS [degree] 5 34 - -
Model.2 (RMS DS =15ns)

Tap # 1 2

Active Probability [%] 1 0.85

Power [dB] 0 -17.7 | - -
K-factor [dB] 17 1 - -
RMS AS [degree] 10 55 - -
Model.3 (RMS DS =25ns)

Tap # 1 3

Active Probability [%] 1 0.03
Power [dB] 0 -16.4 | -19.1 | -
K-factor [dB] 16 -1 1 -
RMS AS [degree] 11 65 9 -
Model.4 (RMS DS =40 ns)

Tap # 1 2 3

Active Probability [%] 1 0.77 0.62
Power [dB] 0 -139 | -232 | -
K-factor [dB] 15 -3 -2 -
RMS AS [degree] 19 75 38 -
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RMS DS [ns] 50 150 250 350
Probability [%] 052 |034 |011 | 0.03
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7
Active Probability [%)] 1 095 (076 |034 |009 [002 |O
Power [dB] 0 -5.8 -16.1 | -19.8 | -215 | -22.1 | - -
K-factor [dB] 5 2 2 3 4 5 - -
RMS AS [degree] 18 25 23 12 6 3 - -

Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 | 093 |08 |043 |0.12 0.02
Power [dB] 0 -3.7 -4.9 -11.2 | -16.3 | -18 -19 -
K-factor [dB] 8 1 3 3 5 6 11 -
RMS AS [degree] 17 31 17 13 7 3 1 -

Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 |(091 | 094 |087 |0.36 |0.06
Power [dB] 0 -7.6 -4.9 -3.6 -10 -15.2 | -19 -
K-factor [dB] 9 1 2 4 5 6 9 -
RMS AS [degree] 11 34 19 9 6 3 1 -

Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 094 | 083 |089 |095 |087 |026 |0.01
Power [dB] 0 -104 | -13.1 | -6.5 -3.2 -9.7 -18.3 | -22
K-factor [dB] 9 2 2 3 6 6 8 7
RMS AS [degree] 8 29 25 11 4 2 1 0
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RMS DS [ns] 5 15 25 40
Probability [%] 045 | 051 |005 |O
Model # 1 2 3 -
Model.1 (RMS DS =5ns)

Tap # 1 2

Active Probability [%] 0.79

Power [dB] 0 -19 - -
K-factor [dB] 17 5 - -
RMS AS [degree] 6 33 - -
Model.2 (RMS DS =15ns)

Tap # 1 2

Active Probability [%] 1 0.86

Power [dB] 0 -18.1 | - -
K-factor [dB] 16 2 - -
RMS AS [degree] 9 48 - -
Model.3 (RMS DS =25ns)

Tap # 1 2 3

Active Probability [%] 1 0.82 | 0.08
Power [dB] 0 -16.7 | -226 | -
K-factor [dB] 16 -1 3 -
RMS AS [degree] 9 39 6 -
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RMS DS [ns] 50 150 250 350
Probability [%] 058 |0.32 |0.08 |0.01
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7
Active Probability [%)] 1 095 (077 |033 |008 [001 |O
Power [dB] 0 46 | -16 |-198 | -214 | -21.4 | - -
K-factor [dB] 5 2 2 3 4 4 - -
RMS AS [degree] 11 17 16 8 3 2 - -

Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 | 093 |08 |038 |0.09 |0.01
Power [dB] 0 -2.5 -4.2 -11.3 | -16.4 | -18.1 | -18.3 | -
K-factor [dB] 7 1 2 3 4 6 10 -
RMS AS [degree] 10 22 13 9 4 3 1 -

Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7

Active Probability [%] 1 094 |(091 | 094 |084 |03 0.04

Power [dB] 0 -7.3 -4.4 -3.7 -11.3 | -154 | -18.1 | -
K-factor [dB] 9 1 2 3 4 5 11 -
RMS AS [degree] 7 26 15 6 4 2 1 -
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8
Active Probability [%] 1 096 |[0.82 |093 |097 |084 |017 |0.01
Power [dB] 0 -8.6 -14 -5.6 -2.6 -11.8 | -21.3 | -23.8
K-factor [dB] 10 2 1 4 4 5 6 12
RMS AS [degree] 6 23 23 6 2 2 1 0
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RMS DS [ns] 5 15 25 40
Probability [%] 021 | 0.6 0.11 | 0.08

Model # 1 2 3 4

Model.1 (RMS DS =5 ns

Tap # 1 2 3 4 5
Active Probability [%] 1 0.83 0 0 0
Power [dB] 0 -18.9 | - - -
K-factor [dB] 17 5 - - -
RMS AS [degree] 5 31 - - -
Model.2 (RMS DS =15ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.82 017 |0 0
Power [dB] 0 -175 | -239 | - -
K-factor [dB] 18 1 -1 - -
RMS AS [degree] 6 49 41 - -
Model.3 (RMS DS =25ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 062 | 069 |01 0
Power [dB] 0 -15.7 | -215 | -239 | -
K-factor [dB] 15 0 0 0 -
RMS AS [degree] 11 63 45 17 -
Model.4 (RMS DS =40 ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.8 075 |05 0.1
Power [dB] 0 -16.7 | -19.8 | -22.7 | -21.9
K-factor [dB] 14 0 0 -1 3
RMS AS [degree] 11 63 48 17 25
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RMS DS [ns] 50 150 | 250 | 350
Probability [%] 049 | 035 |013 |0.03
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 091 |08 062 | 044 |03 0.18 | 008 |004 |0.02 |001 |O 0
Power [dB] 0 -8.1 -109 | -147 | -171 | -183 | -19.6 | -205 | -20.8 | -21.3 | -21.8 | - -
K-factor [dB] 8 3 3 4 5 5 5 6 7 7 8 - -
RMS AS [degree] 7 19 16 13 10 7 5 3 2 2 1 - -
Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 091 |081L |08l |08 |074 |057 |037 |022 |013 |0.06 |002 |O
Power [dB] 0 -10 -7.6 -6.5 -7.8 -10 -12.8 | -146 | -156 | -16.4 | -16.5 | -17.6 | -
K-factor [dB] 10 3 3 4 4 5 5 6 6 6 7 11 -
RMS AS [degree] 5 23 19 14 11 9 7 5 3 2 1 1 -
Model.3 (RMS DS =250 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 094 | 071 |07 076 |[083 |08 |072 |051 |032 |016 | 0.06 | 0.02
Power [dB] 0 -12.2 | -11.2 | -12 -9.4 -5.8 -6.5 -9.4 -11.6 | -13 -14 -15.6 | -17.2
K-factor [dB] 11 4 4 3 4 5 5 5 6 7 8 8 18
RMS AS [degree] 4 20 20 18 13 9 6 5 3 2 2 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 095 | 063 | 054 |054 |057 |07 0.8 089 | 0.77 |046 |0.19 | 0.05
Power [dB] 0 -13.2 | -12.7 | -138 | -14 -13.8 | -12 -5.2 -4.7 -7.6 -10.3 | -13.8 | -135
K-factor [dB] 11 4 3 4 4 4 4 5 6 7 8 8 19
RMS AS [degree] 4 18 20 17 14 12 8 4 3 2 2 1 0
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RMS DS [ns] 5 15 25 40
Probability [%] 041 | 053 | 005 |0
Model # 1 2 3 -
Model.1 (RMS DS =5ns)

Tap # 2 3 4
Active Probability [%] 1 073 |0 0
Power [dB] 0 -185 | - -
K-factor [dB] 16 3 - -
RMS AS [degree] 5 31 - -
Model.2 (RMS DS =15ns)

Tap # 1 2 3 4
Active Probability [%] 1 0.88 003 |0
Power [dB] 0 -17.6 | -23.7 | -
K-factor [dB] 18 1 -1 -
RMS AS [degree] 6 49 26 -
Model.3 (RMS DS =25ns)

Tap # 1 2 3 4
Active Probability [%] 1 0.75 | 0.67 | 0.08
Power [dB] 0 -16.3 | -20.7 | -24.6
K-factor [dB] 18 1 0 3
RMS AS [degree] 7 68 14 6
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RMS DS [ns] 50 150 | 250 | 350
Probability [%] 056 | 033 |009 |0.02
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 092 |082 |064 |044 |028 |015 | 007 |003 |001 |001 |O 0
Power [dB] 0 -6.2 -8.4 -13.8 | -15.7 | -175 | -18.8 | -19.5 | -19.8 | -20.2 | -20.7 | - -
K-factor [dB] 8 3 4 4 5 6 6 5 5 5 4 - -
RMS AS [degree] 4 11 10 8 6 4 3 2 2 1 1 - -
Model.2 (RMS DS =150 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 092 |08 |08 |084 |074 |054 |032 |018 |0.09 |004 |001 |O
Power [dB] 0 -8.2 -5.8 -5.9 -6.9 -9.4 -12.6 | -143 | -15 -16.4 | -17.2 | -174 | -
K-factor [dB] 10 3 3 4 5 5 6 6 7 6 7 10 -
RMS AS [degree] 3 12 11 9 6 5 4 3 2 2 2 1 -
Model.3 (RMS DS =250 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 095 | 074 |071 |078 |082 |084 |07 045 | 027 |0.13 |0.04 |0.01
Power [dB] 0 -10.7 | -10.6 | -12.6 | -9.1 -4.8 -6.4 -10 -10.2 | -12.8 | -15.7 | -146 | -16.8
K-factor [dB] 12 3 3 4 4 5 6 6 6 6 6 10 10
RMS AS [degree] 2 11 13 13 8 4 3 3 2 2 2 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 096 | 069 |062 |058 |052 |[072 |08 |092 |075 |042 |014 | 0.03
Power [dB] 0 -11.3 | -124 | -146 | -142 | -158 | -11.9 | -35 -4.6 -8.9 -11.9 | -144 | -20.3
K-factor [dB] 12 3 3 4 4 5 5 5 7 6 6 9 10
RMS AS [degree] 2 10 14 14 10 8 5 2 2 1 1 1 1
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RMS DS [ns] 5 15 25 40
Probability [%] 0.5 0.41 | 0.05 | 0.03
Model # 1 2 3 4
Model.1 (RMS DS =5 ns

Tap # 1 2 3 4 5
Active Probability [%] 1 0.8 0.26 | 0.01 0
Power [dB] 0 -18 -11 -16.2 | -
K-factor [dB] 16 2 5 4 -
RMS AS [degree] 5 32 25 27 -
Model.2 (RMS DS =15ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.87 0.16 | 008 |0
Power [dB] 0 -176 | -205 | -15.3 | -
K-factor [dB] 16 1 2 2 -
RMS AS [degree] 6 43 26 24 -
Model.3 (RMS DS =25ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 089 |(058 |011 |O
Power [dB] 0 -17.4 | -21.8 | -24.3 | -
K-factor [dB] 20 1 0 -1 -
RMS AS [degree] 4 44 35 22 -
Model.4 (RMS DS =40 ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.75 058 | 033 |0.25
Power [dB] 0 -17.2 | -17.9 | -219 | -22.7
K-factor [dB] 15 2 1 -2 5
RMS AS [degree] 11 41 13 9 5
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RMS DS [ns] 50 150 | 250 | 350
Probability [%] 06 |031 [007 |001
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 093 | 084 |065 |044 |028 |013 |006 |[003 |001 |O 0 0
Power [dB] 0 -4.4 -6.7 -12.4 | -14.7 | -16.4 | -18 -18.6 | -19.3 | -19 - - -
K-factor [dB] 7 3 4 4 5 6 8 6 7 - - -
RMS AS [degree] 5 11 9 7 5 3 2 2 2 1 - - -

Model.2 (RMS DS =150 ns)
Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13

Active Probability [%] 1 093 | 086 |08 |08 |073 |051 |03 016 | 008 |0.03 (001 |O
Power [dB] 0 -6.9 -4.8 -5.3 -6.2 -9.4 -12.3 | -14 -14.7 | -158 | -16.7 | -17.5 | -
K-factor [dB] 9 3 3 3 5 5 7 6 7 7 8 10 -
RMS AS [degree] 3 11 11 8 6 4 3 2 2 1 1 1 -
Model.3 (RMS DS =250 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 095 | 077 |072 |076 |081L |08 |07 045 | 026 | 011 | 0.03 |0.01
Power [dB] 0 -8.7 -9.4 -11.7 | -8.3 -5.1 -6 -8.5 -9.5 -13.1 | -15.2 | -16.1 | -13.7
K-factor [dB] 10 3 3 3 5 6 7 6 8 7 5 9 12
RMS AS [degree] 3 11 13 12 7 4 3 2 2 1 1 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 097 | 069 |057 |047 |047 |074 | 085 |09 0.76 | 0.36 | 0.13 | 0.03
Power [dB] 0 -10.2 | -10.8 | -14.2 | -145 | -154 | -13.7 | -3.6 -4.4 -104 | -8.7 -17 -18.7
K-factor [dB] 11 4 4 4 3 4 5 6 8 7 8 9 13
RMS AS [degree] 2 8 14 14 10 7 4 2 1 1 1 1 1
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RMS DS [ns] 5 15 25 40
Probability [%] 021 | 062 |0.12 |0.04
Model # 1 2 3 4
Model.1 (RMS DS =5 ns

Tap # 1 2 3 4 5
Active Probability [%] 1 074 |0 0 0
Power [dB] 0 -18.6 | - - -
K-factor [dB] 17 4 - - -
RMS AS [degree] 4 31 - - -
Model.2 (RMS DS =15ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.81 0.2 0 0
Power [dB] 0 -17.1 | -24 - -
K-factor [dB] 18 0 -3 - -
RMS AS [degree] 8 54 52 - -
Model.3 (RMS DS =25ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 089 |072 |0.06 |0
Power [dB] 0 -16.2 | -22.4 | -23.8 | -
K-factor [dB] 18 -1 -4 -6 -
RMS AS [degree] 8 60 53 15 -
Model.4 (RMS DS =40 ns)

Tap # 1 2 3 4 5
Active Probability [%] 1 0.69 085 | 0.46 | 0.08
Power [dB] 0 -143 | -18.1 | -219 | -24
K-factor [dB] 17 -1 0 -2 3
RMS AS [degree] 10 69 36 36 5
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RMS DS PDF

RMS DS [ns] 50 150 250 350
Probability [%] 052 | 034 |011 | 0.03
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 092 |08 |062 |042 |028 |016 | 007 |004 |0.02 |001 |O 0
Power [dB] 0 -6.5 -9.9 -14 -16.6 | -18 -19.2 | -20 -20.1 | -20.7 | -21.1 | - -
K-factor [dB] 8 3 4 4 5 5 5 6 7 6 7 - -
RMS AS [degree] 10 21 17 13 10 7 5 3 2 2 1 - -

Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 091 |08 |08 |08 |074 |05 |03 |021 |011 |0.05 |0.02 |0.01
Power [dB] 0 -8.7 -7.1 -6 -7.3 -9.6 -12.7 | -142 | -155 | -16.3 | -16.8 | -17.3 | -17.4
K-factor [dB] 10 3 3 4 5 5 5 6 7 7 8 10 19
RMS AS [degree] 7 24 19 14 10 8 6 4 3 2 1 1 0

Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%)] 1 094 | 071 | 069 |076 |083 |08 |072 |05 031 | 015 |0.05 |0.01
Power [dB] 0 -109 | -11.2 | -119 | -9.1 -5.4 -6.2 -9.3 -11 -12.7 | -14.2 | -15.7 | -15.7
K-factor [dB] 10 4 3 3 4 5 5 6 6 7 9 10 20
RMS AS [degree] 5 21 21 18 13 8 6 4 3 2 1 1 0

Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] | 1 094 | 063 |[054 |054 | 057 |069 |079 |08 |076 |043 |019 |0.05
Power [dB] 0 132 | -129 | -145 | -153 | -147 | -119 |-51 |-53 |-89 |-10 |-121 |-16.1
K-factor [dB] 10 4 4 5 4 4 5 6 7 7 7 10 15
RMS AS [degree] 5 17 20 16 13 12 7 4 2 2 2 1 0
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RMS DS [ns] 5 15 25 40
Probability [%] 045 | 051 |005 |O
Model # 1 2 3 -
Model.1 (RMS DS =5ns

Tap # 1 2

Active Probability [%] 0.8

Power [dB] 0 -184 | - -
K-factor [dB] 17 3 - -
RMS AS [degree] 5 34 - -
Model.2 (RMS DS =15ns)

Tap # 1 2 3

Active Probability [%] 1 0.88 0.03
Power [dB] 0 -175 | -24 -
K-factor [dB] 17 1 2 -
RMS AS [degree] 7 55 27 -
Model.3 (RMS DS =25ns)

Tap # 1 2 3 4
Active Probability [%] 1 0.82 | 055 | 0.09
Power [dB] 0 -17.5 | -209 | -23
K-factor [dB] 17 1 1 4
RMS AS [degree] 5 52 24 6
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RMS DS [ns] 50 150 250 350
Probability [%] 058 | 032 |0.08 |0.01
Model # 1 2 3 4

Model.1 (RMS DS =50 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 093 | 083 |064 |043 |027 |014 | 006 |003 |001 |O 0 0
Power [dB] 0 -5.5 -8 -136 | -15.7 | -174 | -186 | -19.3 | -199 | -20 - - -
K-factor [dB] 7 3 4 4 5 5 6 5 5 5 - - -
RMS AS [degree] 6 14 12 9 6 4 3 2 2 2 - - -
Model.2 (RMS DS =150 ns))

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 093 |08 |08 |08 |074 |[053 |031 |017 |0.08 |004 |001 |O
Power [dB] 0 -74 -5.3 -55 -6.5 -9.3 -12.6 | -13.9 | -149 | -159 | -17.1 | -16.7 | -
K-factor [dB] 10 3 3 4 5 5 6 6 7 7 7 10 -
RMS AS [degree] 4 15 14 10 7 5 4 3 2 2 2 1 -
Model.3 (RMS DS =250 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 094 | 074 |07 078 (082 |08 |069 |[042 |025 |0.13 |0.04 |0.01
Power [dB] 0 -10.3 | -10.8 | -13.1 | -8.7 -4.4 -5.9 -9.7 -104 | -12.7 | -145 | -151 | -11.7
K-factor [dB] 11 3 3 3 4 5 6 5 7 7 6 11 11
RMS AS [degree] 3 14 16 16 9 4 3 3 2 2 2 1 0
Model.4 (RMS DS =350 ns)

Tap # 1 2 3 4 5 6 7 8 9 10 11 12 13
Active Probability [%] 1 097 | 069 |054 |049 |048 |07 089 |[093 | 074 |038 |0.12 | 0.02
Power [dB] 0 -109 | -126 | -14.2 | -13.7 | -16.4 | -11.7 | -3.9 -4.7 -9.2 -12.1 | -17.1 | -20.1
K-factor [dB] 11 3 3 5 4 5 5 6 6 6 6 8 19
RMS AS [degree] 3 13 18 17 9 8 3 2 1 1 1 1 0
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