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1. Introduction

This document shows the simulation results of the BER/FER performance evaluations for the modified MIL fit for 15-slot frame (the proposed MIL) [1].  The comparisons of the BER/FER performance are also shown between the modified MIL in the current specification (the current MIL) [2] and the proposed MIL.  The slightly revised simulation conditions corresponding to the 15-slot frame, which is based on the agreed conditions for the channel interleaver evaluation [3], are used in those simulations. 

2. Simulation Conditions

2.1 Common simulation conditions

The following conditions are commonly used in the simulations:

- Frame structure: dedicated uplink physical channel frame structure with 15-slot per a frame

- Antenna space diversity: 2-branch

- Rake combining: 2-finger/branch

- Channel estimation: 3-slot averaging with power weighting of 0.4:1:0.4

- Channel coding: convolutional coding (R=1/3, k=9), Soft-decision Viterbi decoding

- Transmit Power Control (TPC): SIR- base closed loop power control (1-slot control delay, 1dB step size, additive 4 % control command error)

- Vehicular speeds: 3 km/h , 30 km/h, 120 km/h

- Channel model: 2-path Rayleigh fading channels (each path having equal average power)

2.2 Simulated formats and assumed interleaving/puncturing schemes/patterns

- Simulated formats (total 6 formats) are as follows:

Interleaving span = 10 ms, DPDCH bit rate = 60 kbps, DPCCH bit rate = 15 kbps



Format #
Input data
Tail for Conv.
Coded data
Puncturing

Punctured data

Dummy
DPDCH


Bit/TrBlk
Bit/TrBlk
Bit/TrBlk
Bit/frame
%
Bit/frame
%
Bit/frame
bit/frame

101
192
8
600
0
0.00
600
100.0
0
600

102
242
8
750
150
20.00
600
100.0
0
600

103
172
8
540
0
0.00
540
90.0
60
600

104
217
8
675
135
20.00
540
90.0
60
600

105
92
8
300
0
0.00
300
50.0
300
600

106
117
8
375
75
20.00
300
50.0
300
600

107
12
8
60
0
0.00
60
10.0
540
600

108
17
8
75
15
20.00
60
10.0
540
600





Interleaving span = 80 ms, DPDCH bit rate = 240 kbps, DPCCH bit rate = 15 kbps



Format #
Input data
Tail for Conv.
Coded data
Puncturing

Punctured data

Dummy
DPDCH


Bit/TrBlk
Bit/TrBlk
Bit/TrBlk
Bit/frame
%
Bit/frame
%
Bit/frame
bit/frame

111
6392
8
19200
0
0.00
2400
100.0
0
2400

112
7992
8
24000
600
   20.00
2400
100.0
0
2400

113
5752
8
17280
0
0.00
2160
90.0
240
2400

115
3192
8
9600
0
0.00
1200
50.0
1200
2400

117
632
8
1920
0
0.00
240
10.0
2160
2400

118
792
8
2400
60
20.00
240
10.0
2160
2400

Interleaving span = 10 ms, DPDCH bit rate = 15 kbps, DPCCH bit rate = 15 kbps



Format #
Input data
Tail for Conv.
Coded data
Puncturing

Punctured data

Dummy
DPDCH


Bit/TrBlk
Bit/TrBlk
Bit/TrBlk
Bit/frame
%
Bit/frame
%
Bit/frame
bit/frame

121
42
8
150
0
0.00
150
100.0
0
150

Interleaving span = 10 ms, DPDCH bit rate = 960 kbps, DPCCH bit rate = 15 kbps



Format #
Input data
Tail for Conv.
Coded data
Puncturing

Punctured data

Dummy
DPDCH


Bit/TrBlk
Bit/TrBlk
Bit/TrBlk
Bit/frame
%
Bit/frame
%
Bit/frame
bit/frame

131
3192
8
9600
0
0.00
9600
100.0
0
9600

- Assumed interleaving/puncturing schemes in the simulations are as follows:

(a) Curves named “Current MIL”
For format #101- #108, #121, #131: 1st interleaving: none ( Puncturing: the optimized puncturing [4] ( 2nd interleaving: the current MIL [2].

For format #111- #118: 1st interleaving: the modified MIL (8-column) [2] ( Puncturing: the optimized puncturing [4] ( 2nd interleaving: the current MIL [2].

(b) Curves named “Proposed MIL”
For format #101- #108, #121, #131: 1st interleaving: none ( Puncturing: the optimized puncturing [4] ( 2nd interleaving: the proposed MIL [1].

For format #111- #118: 1st interleaving: the modified MIL (8-column) [2] ( Puncturing: the optimized puncturing [4] ( 2nd interleaving: the proposed MIL [1].

(c) Curves named “Ordinary block” (for the reference)

For format #111: 1st interleaving: (8*15)*N ordinary block interleaving ( Puncturing: none ( 2nd interleaving: none.
3. Simulation Results

3.1 10 ms interleaving span cases

Simulation results for format #101, #103, #105 and #107 (60 kbps DPDCH, no puncturing)

- Average BER/FER curves are shown in Figure 1(a), 1(b), 3, 5 and 7, respectively.
- Simulation iterations: 50,000 frames for lowest BER/FER sample.

Simulation results for format #102, #104, #106 and #108 (60 kbps DPDCH, 20 % puncturing)

- Average BER/FER curves are shown in Figure 2, 4, 6 and 8, respectively.
- Simulation iterations: 50,000 frames for lowest BER/FER sample.

Simulation results for format #121 (15 kbps DPDCH, no puncturing)

- Average BER/FER curves are shown in Figure 15.
- Simulation iterations: 50,000 frames for lowest BER/FER sample.

Simulation results for format #131 (960 kbps DPDCH, no puncturing)

- Average BER/FER curves are shown in Figure 16.

- Simulation iterations: 50,000 frames for lowest BER/FER sample.

3.2 80 ms interleaving span cases

Simulation results for format #111, #113, #115 and #117 (240 kbps DPDCH, no puncturing)

- Average BER/FER curves are shown in Figure 9(a), 9(b), 11 and 13.

- Simulation iterations: 30,000*8 (50,000*8) frames for lowest BER/FER sample of format #111, #113, #115 (#117).

Simulation results for format #112 and #118 (240 kbps DPDCH, 20 % puncturing)

- Average BER/FER curves are shown in Figure 10 and 14.

- Simulation iterations: 30,000*8 (50,000*8) frames for lowest BER/FER sample of format #112 (#118).

4. Conclusion

The proposed MIL with 30-column has almost same BER/FER performance with the current MIL for the all of the assumed formats.  From these BER/FER performance evaluations (also the hardware implementation complexity evaluations [5]) and the advantage for the total processing load in multiplexing/coding chain [1], the proposed MIL with 30-column is recommended as the channel interleaver for the new frame structure i.e. having 15-slot per frame.
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Figure 1(a). 60 kbps DPDCH, no puncturing, 10 ms interleaving span.
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Figure 1(b). 60 kbps DPDCH, no puncturing, 10 ms interleaving span.
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Figure 2. 60 kbps DPDCH, 20 % puncturing, 10 ms interleaving span.

[image: image13.wmf]10

-4

10

-3

10

-2

10

-1

10

0

1

2

3

4

BER #101 s32' wtpc

FER #101 s32' wtpc

BER #101 s30z wtpc

FER #101 s30z wtpc

Average BER / FER

Average Eb/N0 per antenna (dB)

format #1, 2-path Rayleigh, v=3kmph, SD:on, TPC:off

FER

BER

Format #101, v=30km/h, TPC:on

[image: image14.wmf]10

-4

10

-3

10

-2

10

-1

10

0

4

5

6

7

8

9

BER #102 blk wotpc

FER #102 blk wotpc

BER #102 s32' wotpc

FER #102 s32' wotpc

BER #102 v3r2 wotpc

FER #102 v3r2 wotpc

BER #102 s30z wotpc

FER #102 s30z wotpc

Average BER / FER

Average Eb/N0 per antenna (dB)

format #1, 2-path Rayleigh, v=3kmph, SD:on, TPC:off

FER

BER

Format #102, v=3km/h, TPC:off


Figure 3. 60 kbps DPDCH, no puncturing, 10 ms interleaving span.
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Figure 4. 60 kbps DPDCH, 20 % puncturing, 10 ms interleaving span.
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Figure 5. 60 kbps DPDCH, no puncturing, 10 ms interleaving span.
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Figure 6. 60 kbps DPDCH, 20 % puncturing, 10 ms interleaving span.
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Figure 7. 60 kbps DPDCH, no puncturing, 10 ms interleaving span.
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Figure 8. 60 kbps DPDCH, 20 % puncturing, 10 ms interleaving span.
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 Figure 9(a). 240 kbps DPDCH, no puncturing, 80 ms interleaving span.



 Figure 9(b). 240 kbps DPDCH, no puncturing, 80 ms interleaving span.




 Figure 10. 240 kbps DPDCH, 20 % puncturing, 80 ms interleaving span.

Figure 11. 240 kbps DPDCH, no puncturing, 80 ms interleaving span.



Figure 12. 240 kbps DPDCH, no puncturing, 80 ms interleaving span.


 

Figure 13. 240 kbps DPDCH, no puncturing, 80 ms interleaving span.


 

Figure 14. 240 kbps DPDCH, 20 % puncturing, 80 ms interleaving span.


Figure 15. 15 kbps DPDCH, no puncturing, 10 ms interleaving span.


Figure 16. 960 kbps DPDCH, no puncturing, 10 ms interleaving span.
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