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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].

With this background, and with the context defined by companion contributions [3] and [4], this paper presents simulation results for the new burst structures with 8PSK for more complicate settings that those employed in he above mentioned contributions.
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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%
· Random SNR variations on a per-timeslot basis.

· This is to emulate a sudden change of SINR due, for example, to a co-channel interferer which is present in correspondence of only one timeslot among the aggregated ones.

· Effectively, this has been done by applying a random variation (+/- 1dB) around the “nominal SNR” on a per-timeslot basis within a 2-slot and a 3-slot aggregation

· The following figure illustrates this simulation principle, which is the essential difference between these settings and those described in [4]
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Figure 3. Per-timeslot SNR variations for a 3-slot aggregation
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Discussion on Equalizers Employed

One equalizer has been employed in the simulations

·  “EQ-B” is a variant of a reference EDGE equalizer, essentially replicating the same performance of an EDGE mobile receiver available today with slightly more frequent channel tracking. 
· For further discussions on “EQ-B”, see [4]
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Summary of Results
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”.
Note that for some profiles the standard has currently no performance requirements for the uncoded case. 

In particular, no performance requirements for the uncoded case exist
 for RA130 and HT100. These cases have been shaded dark grey in the following table.
The corresponding plots can be found in Annex A.
A rapid inspection of the results indicates that, for the evaluated cases (which obviously includes some amongst the most challenging ones, i.e. high speed at higher frequency), no difference exists from the cases where “non-advanced” simulation settings had be used (see [4]). 

This means that the simulated variation on a per-timeslot basis produced no discernible effect in the evaluation of the aggregated formats.

	
	rawBER = 8%
	rawBER = 1%

	
	EQ-B
	EQ-B

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

	1800 MHz
	TU3
	0 dB
	0 dB
	0 dB
	0 dB

	
	TU50
	~1 dB
	~1 dB
	> 6dB
	> 6dB

	
	RA130
	~2.5 dB
	~3 dB
	N.A.
	N.A.

	
	HT100
	~4 dB
	~6 dB
	N.A.
	N.A.


Table 1. Performance delta between new burst formats and the “standard burst” for 8PSK with EQ-A & EQ-B
NOTE: 

N.A. indicates that no curve (including the “standard” burst) reaches the 1% rawBER point for the considered SNR interval 
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Conclusions

This contribution has presented results for 2-slot and 3-slot aggregation in “advanced” simulation settings, i.e. including per-timeslot random SNR variations.

Simulations have been run for a limited number of cases, however including some amongst the most challenging ones.

No difference has been found with respect to the case where the SNR remains constant across timeslots. This suggests that the simulated variation on a per-timeslot basis produces no discernible effect on the evaluation of the aggregated formats.
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Annex: Detailed Simulation Results


	1800 MHz

	
[image: image4]
Figure 4. EQ-B, TU3 @ 900 MHz, raw BER
	
[image: image5]
Figure 5. EQ-B, TU50 @ 900 Mhz, raw BER

	
[image: image6]
Figure 6. EQ-B, HT100 @ 900 MHz, raw BER
	
[image: image7]
Figure 7. EQ-B, RA130 @ 900 MHz, raw BER


� The specification states for these channels ““PDTCH for MCS-x can not meet the reference performance for some propagation conditions”
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