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Introduction

    This paper introduces some simulation results which are used to show the radio performance of the low chip rate TDD option. 

    The uplink performance of a data service has been simulated. 16 users (full load) with smart antennas are selected in this paper. The users are assumed to uniform distribution in the cell. The simulations are based on the environments provided by ITU M.1225. Some assumptions are made for the simulations, test environments, propagation conditions.

Simulation Assumption 

Code channels / time slot
16 (full load)

Frequency band
2.0G Hz

Modulation
QPSK

Coding
No coding (raw BER)

Propagation Model
Rec. ITU-R M.1225

Base band processing
SMART ANTENNA+JD

Doppler
Only for vehicular environment

Smart Antenna
8 element circular antenna array

DOA
Uniform distribution in the cell

Test environments

The UE and BS is measured in different environments i.e., static, indoor, outdoor to indoor and pedestrian, and vehicular environments. Each of these environments is modelled by typical channel models that are defined in this section. 

Table 1 details the test services, the information data and the propagation conditions 

Table 1: Test Environments for UE and BS Performance Specifications

Test Services
Information Data Rate
Static
Multipath

Case 1
Multipath

Case 2
Multipath

Case 3



Performance metric (BER)

Paging Message
8kbps
10-6
10-6
10-6
10-3

FACH Message
8kbps
10-6
10-6
10-6
10-3

Voice
8kbps
10-3
10-3
10-3
10-3

Circuit Switched Services
12.2 kbps
<10-6
<10-6
<10-6
<10-6


64 kbps
<10-6
<10-6
<10-6
<10-6


144 kbps
<10-6
<10-6
<10-6
<10-6


384 kbps
<10-6
<10-6
<10-6
<10-6


2048 kbps
<10-6
-
-
-

Packet Switched Data
9.6kbps
<10-6
<10-6
<10-6
<10-6


64kbps
<10-6
<10-6
<10-6
<10-6


144kbps
<10-6
<10-6
<10-6
<10-6


384kbps
<10-6
<10-6
<10-6
<10-6


2048kbps
<10-6
-
-
-

Propagation Conditions

1
Static propagation condition

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model.
2
Multi-path fading propagation conditions

Table 2 shows propagation conditions that are used for the performance measurements in multi-path fading environment. All taps have classical Doppler spectrum.

 ITU channel models
 are used for the performance measurements in multipath fading channels. The channel models for indoor, indoor to outdoor and pedestrian, and for vehicular environments are depicted in Table 2 and Table 3 for 2 kinds of channel.

Table 2: Channel models for Channel A

Case 1 (Indoor, 3km/h)
Case 2 (Indoor to Outdoor and Pedestrian, 3km/h)
Case 3 (Vehicular, 120km/h)

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0.0
0
0.0
0
0.0

50
-3.0
110
-9.7
310
-1.0

110
-10.0
190
-19.2
710
-9.0

170
-18.0
410
-22.8
1090
-10.0

290
-26.0


1730
-15.0

310
-32.0


2510
-20.0

Table 3: Channel models for Channel B

Case 1 (Indoor, 3km/h)
Case 2 (Indoor to Outdoor and Pedestrian, 3km/h)
Case 3 (Vehicular, 120km/h)

Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]
Relative Delay [ns]
Average Power [dB]

0
0.0
0
0.0
0
-2.5

100
-3.6
200
-0.9
300
-0.0

200
-7.2
800
-4.9
8900
-12.8

300
-10.8
1200
-8.0
12900
-10.0

500
-18.0
2300
-7.8
17100
-25.2

700
-25.2
3700
-23.9
20000
-16.0

Simulation Result (UL)
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Figure 1: Indoor environment (A)
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Figure 2: Indoor environment (B)
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Figure 3: Out door to indoor environment (A)
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Figure 4: Out door to indoor environment (B)
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Figure 5: Vehicular environment (A)
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Figure 6: Vehicular environment (B)

� These channel models are the same that were used in simulations and evaluations of the system presented in ITU-R M.1225 1998"
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