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1. Introduction

This document provides link level simulation results for the UTRA-FDD downlink, to determine performance requirements as defined in section 8 of  TS25.101v2.3.0. Simulations of the 12.2, 64 and 144 kbps measurement channels are performed for different propagation conditions.

2. Simulation Assumptions

The assumptions are listed in Annex A for reference, they are according to the conclusions of RAN4#7 [1].

3. Simulation Results

Below simulations results are presented for Dedicated Channels in AWGN and multi-path fading propagation conditions.

The simulation results are shown in BLER. Also the BER after decoding is shown to provide additional information for defining appropriate BLER targets.

3.1
Demodulation of Dedicated Channel in AWGN environment.

Simulations of the testcases 2, 3 and 4 are performed for the one path AWGN channel. The bit error rate performance as well as the block error rate performance are presented in Figure 1, Figure 2 and Figure 3 for test 2, 3 and 4 respectivelly.

The simulations was made with at least 150-200 bit errors and 5 block errors, except in the lowest point of figures 1-3.
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Figure 1: BER and BLER (Dashed) performance of  the 12.2 kbps measurement channel (Test 2)  AWGN.
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Figure 2: BER and BLER (Dashed) performance of  the 64 kbps measurement channel (Test 3)  AWGN.
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Figure 3: BER and BLER (Dashed) performance of  the 144 kbps measurement channel (Test 4)  AWGN.

The simulations show a very good match with results presented earlier by Nokia in [2] for 12.2 and 64 kbps. The difference is less than 0.5 dB in all cases.

3.2
Demodulation of DCH in multi-path fading propagation conditions

Case1, Case 2 and Case 3 are simulated for the bitrates 12.2, 64 and 144 kbps. Performance results are given for test 2-4, 7- 9 and 12-14  respectively. 

3.2.1
Case 1

The simulations were at least 17 seconds to be able to average over at least 100 fading minimas. At least 150-200 bit error and 5 block errors were simulated except in the lowest point of figures 4-9. 
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Figure 4: BER and BLER (Dashed) performance for Case 1 of  the 12.2 kbps measurement channel (Test 2) with 
Ior/Ioc=9 dB

.
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Figure 5: BER and BLER (Dashed) performance for Case 1 of  the 12.2 kbps measurement channel (Test 2) with 
Ior/Ioc=12 dB
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Figure 6: BER and BLER (Dashed) performance for Case 1 of  the 64 kbps measurement channel (Test 3) with 
Ior/Ioc=9 dB
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Figure 7: BER and BLER (Dashed) performance for Case 1 of  the 64 kbps measurement channel (Test 3) with 
Ior/Ioc=12 dB
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Figure 8: BER and BLER (Dashed) performance for Case 1 of  the 144 kbps measurement channel (Test 4) with 
Ior/Ioc=9 dB
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Figure 9: BER and BLER (Dashed) performance for Case 1 of  the 144 kbps measurement channel (Test 4) with 
Ior/Ioc=12 dB

3.2.2
 Case 2

The simulations were at least 17 seconds to be able to averaging over at least 100 fading minima. At least 150-200 bit error and 5 block errors were simulated, except in the lowest point of figures 10-15. 
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Figure 10: BER and BLER (Dashed) performance for Case 2 of  the 12.2 kbps measurement channel (Test 7) with Ior/Ioc=-3 dB
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Figure 11: BER and BLER (Dashed) performance for Case 1 of  the 12.2 kbps measurement channel (Test 7) with Ior/Ioc=0 dB
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Figure 12: BER and BLER (Dashed) performance for Case 2 of  the 64 kbps measurement channel (Test 8) with 
Ior/Ioc=-3 dB
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Figure 13: BER and BLER (Dashed) performance for Case 2 of  the 64 kbps measurement channel (Test 8) with 
Ior/Ioc=0 dB
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Figure 14: BER and BLER (Dashed) performance for Case 2 of  the 144 kbps measurement channel (Test 9) with 
Ior/Ioc=3 dB
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Figure 15: BER and BLER (Dashed) performance for Case 2 of  the 144 kbps measurement channel (Test 9) with 
Ior/Ioc=6 dB
When comparing the 12.2 kbps and 64kbps results with those presented in 0, the difference between the results are very small, less than 0.5 dB in all cases.

3.2.3
Case 3

At least 150-200 bit error and 5 block errors were simulated, except in the lowest point of figures 16-21. 
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Figure 16: BER and BLER (Dashed) performance for Case 3 of  the 12.2 kbps measurement channel (Test 12) with Ior/Ioc=-3 dB
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Figure 17: BER and BLER (Dashed) performance for Case 3 of  the 12.2 kbps measurement channel (Test 12) with Ior/Ioc=-0 dB
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Figure 18: BER and BLER (Dashed) performance for Case 3 of  the 64 kbps measurement channel (Test 13) with 
Ior/Ioc=-3 dB
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Figure 19: BER and BLER (Dashed) performance for Case 3 of  the 64 kbps measurement channel (Test 13) with 
Ior/Ioc=0 dB
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Figure 20: BER and BLER (Dashed) performance for Case 3 of  the 144kbps measurement channel (Test 14) with Ior/Ioc=3 dB
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Figure 21: BER and BLER (Dashed) performance for Case 3 of  the 144 kbps measurement channel (Test 14) with Ior/Ioc=6 dB
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Annex A: 
Assumptions for Link Level simulations

Table 1. Simulation assumptions (based on TS 25.101 v2.3.0)

Parameter
Explanation/Assumption

Closed loop Power Control
Off

AGC
Off

Channel Estimation
Ideal

Number of samples per chip
1

Number of bits in AD converter
Floating point simulations

Number of Rake Fingers 
Equals to number of taps in propagation condition models

Downlink Physical Channels and Power Levels
Annex C

BLER target
BLER target is not defined yet, Results presented for BLER range > 10-3 

BLER calculation
BLER has been calculated by comparing with transmitted and received bits. CRC is not used for BLER estimation, but impact should be negligeable.

Turbo decoding
MaxLogMap algorithm is used with 8 iterations

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure
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Bit Rate

12.2 kbps

64 kbps

144 kbps

384 kbps
Case 1

9, 12

9, 12

9, 12

9, 12
Case 2

-3, 0

-3, 0

3, 6

6, 9
Case 3

-3, 0

-3, 0

3, 6

6, 9

Propagation conditions
Annex B.2. Note that path delays in Case 1 and Case 2 have been moved to positions that are integer number of chips. The reason for this is the number of samples per chip used in simulations (1).

Measurement channels
Annex A-3, Downlink reference measurement channels

Other L1 parameters
As Specified in latest L1 specifications (September 1999 versions)
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