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System performance results for new pulse shaping filter
1. Introduction

In [1] performance of the different RRC pulse shaping filters has been compared with the current linearised GMSK filter. Link level results showed e.g. that up to 1.9 dB coverage gain could be achieved with RRC. In this contribution, performance of the RRC filter is further evaluated on system level. 

This document contains network level results for FTP and mixed FTP – AMR traffic simulations. Target of the mixed traffic simulations is to evaluate the impact of 270 kHz wide pulse shaping on legacy services. In FTP traffic simulations EDGE DL performance with RRC filter is studied. 
2. simulation model 
The system model and simulation scenario were basically the same as used for DSR simulations in [2]. In this study reuses 1/3 and 3/9 (Scenarios 2 and 3) were studied. Mixed traffic case was simulated with reuse 1/3 (interference limited network) and FTP traffic was studied for both, 1/3 and 3/9, reuses. 

Filter parameters were: RRC, length 5 symbols periods, roll-off 0.3 and bandwidth 271 kHz.

Both voice and data performances were studied assuming single antenna receiver in downlink. In the mixed AMR – EGPRS traffic simulation voice quality was measured in terms of good quality users (connection FER below 0.6%). FTP data performance results are presented with 10, 50 and 90 percentile user throughputs. 
Some main simulation parameters are shown in the Table 1. 

Table 1 Simulation parameters
	Parameter
	Value

	Reuse
	1/3 and 3/9 (only TCH simulated)

	Bandwidth
	2.4 and 7.2 MHz

	TRXs per cell
	4

	Hopping
	Random

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

	Speech Power Control
	Quality and level based

	EGPRS Load
	Variable

	EGPRS DL Power Control
	No

	EGPRS Traffic Model
	FTP (120 kB)


3. Simulation results
3.1 Scenario 2: 1/3-reuse, mixed traffic

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). Data traffic was increased step by step from 0 up to about 9 timeslots. Results are shown for RRC and current linearised GMSK filters. 
In voice only simulation proportion of good quality connections was 99.6%. It can be seen that reference voice quality (i.e., performance with current linearised GMSK filter) could be even improved compared to reference linearised GMSK filter case. 

   [image: image1.emf]80

82

84

86

88

90

92

94

96

98

100

0 2 4 6 8 10

Data load (average number of data timeslots in use)  

Good quality speech calls (%)

linearised GMSK

RRC

speech quality at 15 

erls speech load 

(network EFL = 15,6%)

speech quality at 15 erls 

speech + 6 TS data load 

(network EFL = 21,9%)


Figure 1 DL AMR speech quality vs. FTP traffic load
3.2 Scenario 2: 1/3-reuse, FTP traffic
Figure 2 shows the connection bit rates for different user percentiles. FTP performance was better with RRC filter compared to linearised GMSK filter. E.g. at 15 kbps/TS connection bit rate the gain was about 12% for the 10th percentile of the users. On the 50th percentile similar gain is seen, whereas for the 90th percentile there was no difference in the performance.  
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3.3 Scenario 3: 3/9-reuse, FTP traffic

Figure 3 presents the connection bit rates for the reuse 3/9. It is seen that RRC and linearised GMSK filter obtained the same performance in this simulation. 
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4. Conclusions

The following conclusions can be made from the presented link [1] and system simulation results:
· Link level results showed that up to 1.9 dB coverage gain can be achieved with RRC filter compared to current linearised GMSK filter.  

· Example system level results on capacity limited mixed traffic network scenario showed that usage of RRC filter on EDGE DL may even improve legacy voice quality.
· FTP traffic performance improved about 10 % with RRC filter compared to current linearised GMSK filter for 1/3 reuse.
· For 3/9 reuse EDGE capacity was equal for RRC and linearised GMSK filters. 
Motivated by that RRC pulse shaping filter achieved the same or better performance compared to current linearised GMSK pulse shaping filter in interference limited scenarios and substantial gain in coverage, it is proposed to to enhance EGPRS downlink and uplink with a new optimised RRC shaping pulse filter.
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