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Evaluation of Constant Bit Insertion for NB-AMR
1 Introduction

The constant bit insertion algorithm proposed by Siemens in [2] is evaluated for the AMR NB 4.75 kbit/s mode on the 8-PSK HR channel. 

Since the contribution [2] declare large gains for constant bit insertion evaluation was performed before final design of Ericssons AMR-NB channel coding proposal for 8-PSK HR to find possible gains in this case.

2 Channel Codec Algorithms

As agreed in [1] the design constraint for the channel codec was to only use polynomials G4, G5, G6 and G7 (specified in GSM 05.03). To get a lower rate encoder than ¼ one or more polynomials must be repeated.

The compared algorithms are one rate 1/7 with three repeated polynomials and one rate ¼ with constant bit insertion.

2.1 Speech Data

The 4.75 kbit/s mode has 95 bits per speech frame. The 39 most sensitive are protected by 6 CRC parity bits, resulting in a total amount of 101 bits to encode.

2.2 Rate 1/7

The 101 bits are encoded with a rate 1/7 convolutional encoder producing 749 bits (including trellis termination bits). To fit the code word to the channel 77 bits are punctured.

2.3 Rate ¼ with Constant Bit Insertion

Before encoding, 82 constant bits are interleaved into the speech bits.  The rate ¼ convolutional encoder then result in a 756 bit code word. All 82 systematic bits from the constant bits, plus another 2, are punctured before transmission. In the receiving end, these bits are re-inserted in the stream before Viterbi decoding. The two punctured bits are inserted with value zero, the 82 known bits are inserted with large soft values.

2.4 Interleaving

The same interleaving is used for both cases. In order to avoid having adjacent bits in the code word mapped to the same symbol, a simple scramble algorithm is first applied. The GSM HR interleaver is then used to interleave the 8-PSK symbols.

The 8-PSK HR channel has 684 gross bits available per speech frame. The AMR inband signal channel uses 12 of these, leaving 672 bits for speech data.

2.5 Codec Scheme Overview

Algorithm
Rate 1/7
Rate ¼ with constant bit insertion

Speech and CRC bits
95 + 6
95 + 6

Constant bits
0
82

Feed forward polynomials
G4 G4 G5 G5 G6 G6 G7
G4 G5 G6 G7

Feedback polynomial
G6
G6

Bits after convolutional encoder
749
756

Punctured bits
77
82 + 2

3 Results

The simulations were made with 10000 speech frames, using the TU3iFH error patterns provided by Nortel for 8-PSK HR Voice Bearer Selection.
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Figure 1: O-TCH/AHS475 frame erasure rate with and without constant bit insertion on TU3iFH.
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Figure 2: O-TCH/AHS475 residual class 1B bit error rate with and without constant bit insertion. 

4 Conclusion

There is no significant statistical difference in performance between using polynomial repetition and constant bit insertion for AMR 4.75 on 8-PSK HR. Based on this conclusion the listening test [3] and channel coding description [4] for AMR-NB on 8-PSK HR have not included constant bit insertion.

In addition, due to the discrepancy between results seen in this contribution and in [2], further studies of constant bit insertion for AMR-WB should be performed before agreeing on channel coding [5].
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