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HUGE interference impact on voice quality 
in a mixed traffic network 
1. Introduction

In TSG GERAN#31 initial link results were shown for 32QAM with 1.2 times higher symbol rate considering different bandwidths of pulse shaping and receiver filters [1], concluding that shaping filter bandwidth equal to symbol rate provides better link performance than narrower bandwidth. It was shown earlier that e.g. DSR with 2 times higher symbol rate required additional power control to maintain reference voice quality in the tight frequency reuse network scenarios [2].
In this document network level simulation results are shown to evaluate impact of HUGE interference on voice in a mixed traffic network, considering also different pulse shaping filter bandwidths. 
According to simulations HUGE with 1.2 times higher symbol rate has similar impact to voice as EDGE. Furthermore, bandwidth of HUGE shaping filter has insignificant impact on voice performance. 
2. simulation model 
The system model and simulation scenario were basically the same as used for DSR simulations in [2]. In this study 1/3 reuse (the scenario 2) was studied. Voice quality was measured in terms of good quality users (connection FER below 0.6%). UL speech performance was studied without receiver diversity. Some main simulation parameters are shown in the Table 1. 

Table 1 Simulation parameters
	Parameter
	Value

	Reuse
	1/3 (TCH only)

	Bandwidth
	2.4MHz

	TRXs per cell
	4

	Hopping
	Random RF

	Speech Load (AMR 5.9)
	15 Erlangs (15.6 % EFL)

	Speech Power Control
	Quality and level based

	EGPRS UL Load
	Variable

	EGPRS UL Power Control
	Yes

	EGPRS Traffic Model
	FTP (120 kB)


Used dynamic system simulator calculates total received interference as a sum of co- and first adjacent channel interference levels through reference, 180 kHz wide RX filter. The attenuation values of the used RX filter are shown in Table 2. Use of diversity was excluded in order to focus on different interference bandwidths. 

Table 2 Attenuation due to reference RX channel filtering for EGPRS, HUGE and DSR
	Channel

Offset
	Attenuation due to channel filtering

	
	EGPRS
	HUGE 240 kHz TX
	HUGE 325 kHz TX
	DSR

	0 kHz
	0 dB
	1.1 dB
	2.3 dB
	4.7 dB

	±200 kHz
	18 dB
	13.0 dB
	9.0 dB
	5.7 dB


3. Simulation results
In Figure 1 AMR speech performance is shown as a function of data load. Speech traffic load was fixed 15 Erlangs in all simulations (=15.6% EFL load for the speech only). Then, data traffic was increased step by step from 0 up to about 6 timeslots (= total EFL 21.6%). HUGE results are shown for 240 kHz and 325 kHz TX filter options. EDGE and DSR results are shown as a reference. 
In voice only simulation proportion of good quality connections was 98.7%. Same quality reduction versus data load increase was seen for EDGE and HUGE. Moreover, voice performance was equal for the both studied HUGE TX filter options. It is clearly seen that in case of DSR the voice performance was lower. It was already shown in [2] that DSR requires some additional power control in order to maintain speech quality. 
Presented results in this study show that HUGE maintains reference speech quality with the basic EGPRS PC and any additional power control is not needed.
It should be noted that data traffic load was presented in terms timeslot usage in Figure 1. It has been shown in [2] that DSR achieves about 60% higher timeslot throughput compared to EDGE in the 1/3 mixed traffic simulation scenario. Therefore, voice quality at a certain throughput level is much better in case of DSR compared to EDGE. The same applies also for HUGE, i.e., HUGE allows higher data throughput for the same speech quality than EDGE. 
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Figure 1 UL AMR speech quality vs. data load
4. Conclusions

The following conclusions can be made from the presented system simulation results: 

· EDGE and HUGE with 1.2 times higher symbol rate have very similar impact on voice performance when measuring data traffic as an average timeslot usage.

· HUGE with 1.2 times higher symbol rate does not require any additional power control compared to EDGE, thus the same power control algorithm and parameters can be used.
· From the voice impact point of view there is no difference between 325 kHz and 240 kHz TX filters, thus filter can be optimized to maximse HUGE performance.   
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