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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.

Given the status of GERAN Evolution out of 3GPP GERAN #28, this proposal can be considered as particularly suited for the uplink [2].

Companion contribution [3], [4] are presenting results assuming legacy EDGE equalizer implementation are used, which is more likely the interesting scenario for the uplink. 
For completeness, this contribution instead presents some early simulation results with a more complex EDGE equalizer.
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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 at the physical layer associated with the 2-burst aggregation is 18.53%, while the gain associated with the 3-burst aggregation is 24.7%.

Other simulations settings are as follows

· 8PSK only

· Results expressed in terms of raw BER

· As such, focus put on data point rawBER = 8%
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Discussion on Equalizers Employed

One equalizer has been employed in the simulations

· “EQ-C” is a more advanced EDGE equalizer, which the number of states of the equalizer is increased to 16.
· The additional complexity is helpful for those cases where performance is limited by the reduced-state implementation 
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Summary of Results
The simulation results can be summarized by the following table, based on the improvement generated by EQ-C versus EQ-B (i.e. legacy) both for the aggregated and non-aggregated formats
The table indicates the actual SNR required by EQ-C for a given data point, and the improvement w.r.t EQ-B.

Early results indicated that this specific equalizer realization did not offer improvements for the RA & HT channel profiles, thus no simulation results are presented for these cases.

The corresponding plots can be found in Annex A.

	
	rawBER = 8%
	rawBER = 1%

	
	EQ-C
	EQ-C

	
	normal
	2-slot
	3-slot
	normal
	2-slot
	3-slot

	900 MHz
	TU3
	12 dB
(+1 dB)
	12 dB
(+1 dB)
	12 dB
(+1 dB)
	21 dB
(+1 dB)
	21 dB
(+1 dB)
	21 dB
(+1 dB)

	
	TU50
	14 dB
(+0 dB)
	14 dB
(+0 dB)
	14 dB
(+0 dB)
	22 dB
(+2 dB)
	23 dB
(+2.5 dB)
	23 dB
(+3 dB)

	1800 MHz
	TU3
	14 dB
(+0 dB)
	14 dB
(+0 dB)
	14 dB
(+0 dB)
	21.5 dB
(+1 dB)
	21.5 dB
(+1 dB)
	21.5 dB
(+1 dB)

	
	TU50
	14.5 dB
(+0.5 dB)
	15 dB
(+1 dB)
	15 dB
(+1 dB)
	24 dB
(+1 dB)
	30 dB
(+ ~3 dB)
	30 dB
(+ ~3 dB)


Table 1. Improvement generated by EQ-C
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Conclusions

This paper has presented some simulation results for the new burst formats when a more complex equalizer realization is employed. 
No major performance improvements have been found with this specific equalizer realization. However, with this realization, the performance gap for the TU channel profiles between the aggregated and non-aggregated formats at high SNR (i.e. in the low rawBER regions) has been reduced. 

In other words, for the TU profiles, EQ-C with the new formats performs as well as the legacy EQ-A (described in [3]) for the old formats.
We consider these results as a preliminary look at potential improvements to the uplink reception capabilities, in order to improve the overall uplink performance.
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Annex: Detailed Simulation Results


	900 MHz

	
[image: image3]
Figure 1. EQ-C, TU3 @ 900 MHz, raw BER
	
[image: image4]
Figure 2. EQ-C, TU50 @ 900 MHz, raw BER

	1800 MHz

	
[image: image5]
Figure 7. EQ-C, TU3 @ 1800 MHz, raw BER
	
[image: image6]
Figure 8. EQ-C, TU50 @ 1800 MHz, raw BER
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