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Performance Comparison for 8PSK HR Bearers

1 Introduction

This paper gives complete results concerning the performance (FER, Residual BER) of the coding schemes described in [3]. It compares the performance of this proposal with that of Ericsson, Nokia and Siemens ([5], [6], [7], [8],[9]).

2 Link Level Results

In this section, results reached with Motorola coding schemes are compared with those provided by Ericsson, Nokia and Siemens. 

Motorola simulations were done with the following parameters :

· 20000 bursts (10000 frames)

· TU03 ideal FH at 900 MHz, Co-channel interferer, using Nortel Patterns

In conformance with [4], the error masks provided by Nortel have been used to generate errors on the 8-PSK HR channel. Simulations are static, meaning that the decoder knows a priori the codec mode and doesn’t need to decode the inband bits.

Figures below show FER and Residual BER on class 1B for Ericsson, Nokia and Motorola solutions (refer to [4], [6] and [8]).
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The tables below give the C/I value required to reach FER=1% and Residual BER 1B = 0.1% respectively. Results from other companies are those of t-docs [6], [8] and [9].

C/I (dB) @ FER=1%

Mode
Motorola
Ericsson
Nokia
Siemens

12.2
13.4
13.3
12.9
-

10.2
11.9
12.1
11.9
-

7.95
10.8
10.8
11.0
-

7.4 
10.3
10.3
10.2
-

6.7 
9.5
9.8
9.4
-

5.9 
8.9
8.7
8.9
-

5.15
8.4
8.4
8.3
8.4

4.75
7.8
7.8
7.9
7.9

C/I (dB) @ RBER1B=0.1%

Mode
Motorola
Ericsson
Nokia
Siemens

12.2
13.9
15.5
14.8
-

10.2
12.4
12.6
12.7
-

7.95
10.3
10.6
10.5
-

7.4 
10.3
10.5
10.7
-

6.7 
10.3
10.2
10.3
-

5.9 
9.8
10.1
9.2
-

5.15
8.1
8.3
8.2
8.5

4.75
8.2
8.3
8.2
8.1

3 Complexity analysis

This section gives an evaluation of the memory requirements for the solutions proposed by Ericsson, Nokia and Motorola.

The solution proposed by Motorola ([3]) requires to store puncturing tables for each codec mode and the interleaving table (or, equivalently, the pre-mapping table).

This is an amount of :

· 96+192+12+128+58+108+18+77 = 689 words for the puncturing schemes

· 684 words for the interleaving table,

The proposed coding schemes require thus around 1400 words.

The solution proposed by Ericsson in [5] requires to store the PG and PB matrices for each codec mode. The interleaving mechanism requires no specific storage, as it uses a pre-mapping that can be easily computed, and an existing table.

The total memory required is thus 672 words for each codec mode, resulting in 5376 words. 

Nokia proposal ([7]) is very similar to Ericsson one and implies the same memory requirements.


Ericsson
Nokia
Motorola

Memory required

(words)
5376
5376
1400

4 Conclusion

Results from previous sections show that :

· Motorola proposed coding schemes are generally better both for FER and RBER for four modes: AMR 10.2, 7.95, 7.4 and 5.15,

· Nokia proposed coding scheme is generally better for AMR 5.9 mode,

· In AMR 12.2 mode, Motorola solution shows better RBER (0.9 dB) and Nokia better FER (0.4 dB),

· Other codec modes AMR 6.7 and 4.75 show very similar results for the three or four proposals.

Consequently, it is proposed to choose the Motorola proposal for codec modes where it shows best results.

Knowing that having consistency between all channel codings would be beneficial for implementation, it is also proposed to keep Motorola proposal for other codecs. This would have no performance impact for codec modes 6.7 and 4.75. Subjective tests would be necessary to see the impact on codec modes 12.2 and 5.9, knowing that objective performances show a very small difference.
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