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Introduction

One proposal that has been made in the context of GERAN Evolution consists of new burst structures, obtained from the aggregation of multiple adjacent timeslots and from the removal of the training sequence from all bursts except one.

The proposal is described in Section 11 of [1] and will not be re-presented here.
With this background, this paper presents a first set of simulation results for the new burst structures for channel profiles TU3, TU50 and TU120.
These results show promising performance at low and medium speed, and degraded performance at high speed. 
The results have been generated with two different equalizers, one being what can be considered a current EDGE equalizer, and the other being a slight variant. However, neither equalizer is fully optimized for the new transmission formats: such optimization is an ongoing work.
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Simulation Setting
Three set of curves are presented in each of the following simulation plots
1. “Standard burst”. This is the current case, with 1 GSM burst per timeslot, and 1 TSC per GSM burst.
2. “2-burst aggregation”. This is the case of a new burst format consisting of 270.25 data symbols, spanning two adjacent timeslots, and containing only 1 TSC. This is illustrated in Figure 1.

3. “3-burst aggregation”. This is the case of a new burst format consisting of 426.5 data symbols, spanning three adjacent timeslots, and containing only 1 TSC in correspondence of the middle timeslot. This is illustrated in Figure 2.
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Figure 1. “2-burst aggregation”
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Figure 2. “3-burst aggregation” (note: picture is not to scale w.r.t. Figure 1)
Section 11.3 of reference [1] also contains the computation of the gains associated with the two new formats, deriving from the additionally available data symbols at the physical layer. The gain associated with the 2-burst aggregation is 18.53%, while the gain associated with the 3-burst aggregation is 24.7%.

Two equalizers have been employed in the simulations
· “EQ-A” is a reference EDGE equalizer, essentially replicating the same performance of an EDGE receiver available today. Note that the complexity of running EQ-A over a 2-slot aggregation is lower than running EQ-A twice over a non-aggregated slot, since some channel tracking processing is run only once per aggregation. (Same applies for a 3 slot aggregation).

· “EQ-B” is a variant of “EQ-A” with more frequent channel tracking. The complexity of running EQ-B over a 2-slot aggregation is only marginally higher than running EQ-A twice over a non-aggregated slot. In fact, while channel tracking processing is more frequent, this is offset by the fact that more TSC processing would be performed over adjacent non-aggregated slots. In other words, EQ-B entails little complexity increase compared to EQ-A.

Other simulations settings are as follows

· 8PSK only
· 900 MHz
· Results expressed in terms of raw BER

3 Simulation results
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Figure 3. EQ-A, TU3 @ 900 MHz, raw BER
	

	
[image: image4]
Figure 4. EQ-A, TU50 @ 900 MHz, raw BER
	
[image: image5]
Figure 5. EQ-B, TU50 @ 900 Mhz, raw BER

	
[image: image6]
Figure 6. EQ-A, TU120 @ 900 MHz, raw BER
	
[image: image7]
Figure 7. EQ-B, TU120 @ 900 MHz, raw BER
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Summary & next steps
The simulation results can be summarized by the following table, expressed in terms of performance degradation (or lack of it) with respect to the “standard burst”.
	
	EQ-A
	EQ-B

	TU3
	No degradation
	-

	TU50
	~1 dB degradation 
(at BER 4e-4)
	~ 0.5 degradation
(at BER 4e-4)

	TU120
	~6 dB degradation
(at BER 2e-3)
	~4 dB degradation
(at BER 2e-3)



Table 1. Performance loss of the new burst formats with respect to the “standard burst”

As expected, the largest degradation comes at high speed, while the results are promising for low and medium speed. The degradation is obviously due to the fact that the existing tracking algorithm struggles in coping with the fast channel variations of TU120.

However, it is important to note that these results have been generated with an equalization approach which is largely based on the existing EDGE equalizer. In that sense, these results should be considered as reference results, and may be improved with different approaches. 

Along these lines, we are currently investigating different equalization techniques based on concepts that are more suited to the aggregated formats.
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