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8PSK HR Inband Performance

1 Introduction

At the TSG GERAN AdHoc #3 it was preliminary decided to require any 8-PSK HR channel coding scheme to use the same number of bits and bitpositions for the AMR inband signaling as in the Nokia AMR WB 8-PSK HR coding scheme described in [1]. A concern was raised that the performance of the inband signaling in this scheme may be adequate for WB (Wideband) AMR but not for NB (Narrowband) AMR. This contribution contains simulation results comparing some inband signaling alternatives to the class 1A FER of an 8-PSK HR coding scheme

2 Background

The inband signaling for TCH/AFS and TCH/AHS was designed in such a way that the error rate of the inband signaling would be small compared to the class 1A frame erasure rate. The number of inband bits is very small compared to the number of class 1A bits but an error will cause an erased frame or a request for a non-optimal mode in the reverse link that also may result in an erased frame if a less robust mode is mistakenly used. The “cost” for protecting the inband channel is low since it is only two information bits/speech frame so it is reasonable to make the protection of the inband channel significantly stronger than the class 1A protection.

A rate 1/6 block code shown in table 1 was designed. In the simulations a decoder using apriori knowledge similar to what is described in [2] was used. The probability model is based on the fact that mode changes occur seldom and that mode changes is only allowed to neighboring modes. The knowledge on what mode is requested is not used in the probability model.

Inband data
Encoded inband data

00
000011101110

01
110000011101

10
101110000011

11
011101110000

Table 1.

Two different placements of the encoded inband bits were tested. In the first (scheme 1) the encoded inband bits are placed at the symbols closest to the stealing bits. In the second (scheme 2) the bits were placed as in the Nokia WB scheme, i.e. spread by the TCH/HS interleaver. Table 2 shows results for TU3 IFH and HT100 IFH. 

All simulations are for 10000 frames with a mode change once every second (50 frames). With the used apriori decoder, the error rate will be lower if mode switches occur more seldom which will be the case in reality due to the hysterisis in the link adaptation.

Channel
C/I [dB]
Inband scheme 1     MER [%]
Inband scheme 2     MER [%]
MR475 8-PSK HR class 1A FER [%]

TU3 IFH
13
0
0
0.02

TU3 IFH
10
0.12
0.12
0.23

TU3 IFH
7
0.25
0.36
3.00

HT100 IFH
13
0
0
0.03

HT100 IFH
10
0.06
0.08
0.64

HT100 IFH
7
0.18
0.52
5.26

Table 2.    MER=Mode indication Error Rate

In the table it can be seen that scheme 1 gives slightly better performance than scheme 2 but both schemes gives acceptable performance. Note that the MR475 will not be the optimal mode at 10 and 13 dB C/I, instead a higher rate mode with higher class 1A FER will be optimal from a speech quality perspective thus making the mode indication errors less significant.

3 Conclusion

An inband coding scheme using 12 encoded bits interleaved with the TCH/HS interleaved as described in [1] will give acceptable performance for 8-PSK HR NB. 
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