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8PSK HR Voice Bearer Simulations

1 Introduction

Several channel coding schemes for an 8-PSK HR AMR radio bearer have been proposed. In section 2 new simulation results are presented comparing some of the coding schemes.

2 Simulation results

A number of earlier contributions have reported 8-PSK HR performance, some for a limited number of modes only and some for all eight AMR modes. All presented channel coding schemes have some commonality e.g. TCH/AFS class allocation, GSM polynomials, K=7 and 4 burst interleaving. Despite the commonality there are differences in the reported performance.

In [1] it is concluded that non-recursive codes are performing significantly better than recursive codes. The 1% FER point for non-recursive codes are claimed to be 1-3 dB lower than for recursive codes. Figure 1 shows FER for the MR795 mode with the Ericsson 8-PSK HR scheme [3] with and without recursive codes and for an implementation according to [1] of the Nortel scheme with and without recursive codes. The simulations in figure 1-3 are for 10000 speech frames and fígure 4 is for 4000 frames.
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Figure 1 FER MR795 recursive vs. non-recursive codes

Figure 2 shows RBER 1B for the same cases. The same channel simulator and receiver were used in all cases.
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Figure 2 RBER 1B MR795 recursive Vs non-recursive codes

It can be seen in the figures that the performance in the Nortel case is almost identical for recursive and non-recursive codes. In the Ericsson case the FER performance is almost identical for non-recursive and recursive codes but RBER 1B is slightly improved in the recursive case. The Nortel conclusion that non-recursive codes are performing better than recursive can not be confirmed, instead our conclusion is the same as was the results from earlier AMR work i.e. the FER performance is identical but the RBER 1B performance is slightly better with recursive codes.
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 Figure 3. Ericsson vs. Nortel Symbol mapping MR795
In the design of an 8-PSK HR channel coding scheme there is an inherent tradeoff between the protection of the class 1A bits and the class 1B bits. In the original AMR TCH/AFS coding scheme the relative protection of the two classes was carefully designed using informal listening tests. Our internal work with 8-PSK HR using the same methodology shows that a similar relationship between the protection of class 1A and 1B in an 8-PSK HR scheme is optimal from a speech quality point of view.

In order to evaluate if the symbol mapping used by Nortel can give any advantages we have designed a scheme similar to Nortels, i.e. with all class 1A bits mapped to the strong 8-PSK bits, but with a puncturing that gives a relationship between the protection of the two bit classes that is similar to the Ericsson scheme. In figure 3 it can be seen that there is no advantage to map the class 1A bits to the strong bits compared to the way the bits are mapped in the Ericsson scheme. 
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Figure 4. Comparison original vs. new Ericsson scheme MR795

The assumption on stealing bits used in the original Ericsson differs from the number that was decided at TSG GERAN #2. Figure 4 shows FER and RBER 1B for the original Ericsson scheme as well as for a new scheme with the correct number of stealing bits and a new inband coding scheme aligned with the AMR-WB 8-PSK coding scheme presented in [2]. The bits are symbol  interleaved using the TCH/AHS interleaver without using any “intelligent” mapping on the symbols. The performance is close to the performance of the original Ericsson scheme. From an implementation point of view it is an advantage to reuse the TCH/AHS interleaver.

3 Conclusions

The performance of recursive systematic codes is slightly better than the performance of non-recursive codes and should therefore be used for 8-PSK HR speech. 

Mapping the class 1A bits on the strong bits of the 8-PSK symbols will not give any significant improvement for a coding scheme with a good relationship between class 1A and class 1B protection.  

An inband coding scheme and interleaving/mapping scheme aligned with the WB coding scheme in [2] will likely give similar performance to what can be achieved with more complex schemes. 
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