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Implementation aspects of Dual Symbol Rate
1 Introduction

Dual Symbol Rate (DSR) has been proposed as a means to increase uplink bit rates ‎[1]. However, the proposed symbol rate of 541666.7 symbols per second requires considerably more bandwidth than the current GSM/EDGE carrier. The BTS receiver architecture is designed for the narrowband GSM/EDGE signals and can’t be adjusted to receive signals whose bandwidth is in the order of 540 kHz.
The purpose of this contribution is to investigate the feasibility of an alternative design for a DSR receiver using two transceivers as proposed in ‎[2]. Half of the DSR band would be received by each TRX and the signal would be reconstructed in the baseband. Some of the aspects of this design are studied in detail. 
2 Performance impact of two TRX implementation
Uncoded DSR performance has been evaluated by simulations. A conventional DSR receiver is compared to a two TRX receiver. The DSR equalizer has the following characteristics.

· 11 channel taps

· Synchronization window that handles time offsets comparable to the EDGE 8PSK equalizer

· DFSE equaliser with 2 MLSE taps
2.1 Impact of decreased receiver bandwidth

With a two TRX receiver, the signal is received through two separate receiver filters, each having a bandwidth optimised for a conventional GSM/EDGE carrier. Since a DSR signal has a bandwidth of 540 kHz, two GSM/EDGE receiver filters typically cannot receive the entire signal. In the simulations, the two receivers are assumed to be separated by 200 kHz and to have a filter bandwidth of 240 kHz each. This gives a total received bandwidth of 440 kHz. It is assumed that the signal can be perfectly reconstructed within this bandwidth from the two composite signals. Figure 1 shows the effect of the decreased bandwidth. This gives a lower bound on the losses due to bandwidth for a 2 TRX DSR receiver. The loss is at least 1 dB.
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Figure 1. Performance loss due to limited receiver bandwidth

2.2 Impact of other analogue components
When two receivers are used to receive one wideband signal, a tight match of the analogue components of the two receivers is essential; otherwise the reconstructed signal will be distorted. The analogue parts of a GSM/EDGE receiver are designed for optimal reception of a single GSM/EDGE carrier and the tolerances of components are chosen to meet this requirement. With two receivers, deviations will be added, which may have an impact of the receiver performance.
One aspect of this was investigated by simulations. It was found that a loss of at least 2 dB (compared to a single TRX solution) can be expected due to this, with a catastrophic behaviour if the tolerances are exceeded. Other aspects that may further degrade performance are for further study.
NOTE: This section is deliberately vague to avoid revealing implementation-specific details of the BTS architecture.
3 Conclusion

Some implementation aspects of the proposed two TRX receiver ‎[2] for Dual Symbol Rate have been investigated. By means of simulations, it was found that a link performance loss of at least 1 dB (compared to a single TRX solution) can be expected due to limited receiver filter bandwidth. An additional loss of at least 2 dB is caused by other components of the analogue (RF) parts of a GSM/EDGE receiver. Thus, the loss compared to a wideband single-TRX DSR receiver is at least 3 dB.
It should be noted that other limitations, not covered in this contribution, may further degrade performance or even make implementation of a two TRX DSR receiver impossible, depending on the BTS architecture.
A two TRX implementation of a DSR receiver is therefore not considered feasible for the evaluated BTS architecture.
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