3GPP TSG GERAN WG1 ad hoc                                                                                               AHG1-090078
on EGPRS2, GELTE, MUROS, VAMOS, MCBTS, MSR and WIDER

Sophia Antipolis, France


19 – 21 October 2009

Source: Nokia Corporation, Nokia Siemens Networks 
Agenda: 3.7
Further system simulation results for WIDER
1. Introduction

In this contribution, system performance results are provided for the reference LGMSK pulse, the candidate pulse #2 and the candidate pulse #3. The results were obtained with a system simulator that has been configured according to the assumptions in the WIDER Technical Report version 1.1.0 (GP-091062). It used the link to system interface described in [1].
In this updated contribution, additional results are provided which represent the scenario when the PS load is increased to maximum to determine if more data users can be supported with the wide pulse without impacting legacy users. The updated sections in the contribution are highlighted in red.
2. Evaluation method
The evaluation method was as follows.
The load for the CS resources was set to give 2% blocking. This blocking criterion was kept across all scenarios and pulse shapes, yielding more or less constant load in the CS resources.

In the PS resources, the load was determined by the call arrival rate, which was determined by the number of data users in the network (one call per user was assumed).
For the reference pulse simulation, the PS load was set to maximum, which is when the rate of newly arrived calls equalled the rate of ending calls (in this context a call is a temporary block flow). 

For the wide pulse simulations, the PS load was first equal the PS load in the reference pulse simulation. This is to provide an evaluation of the existing users in the network. The PS load was then be increased to maximum to determine if more data users can be supported with the wide pulse without impacting legacy users (i.e. there is a ‘data capacity’ gain with the wide pulse). Note that this last step was not performed.
The PS load can be defined as the average number of active TBFs per timeslot. This is shown in Figure 1 for each simulation. Figure 2 depicts the timeslot utilisation in each simulation.
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Figure 1. Average number of active TBFs per timeslot (left: at equal load; right: at maximum load).
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Figure 2. Timeslot utilisation in each simulation (left: at equal load; right: at maximum load).
3. Impact ON speech quality

The impact of each pulse shape to legacy speech users is given in Figure 3 –reference pulse (NB) vs candidate pulse #2 (WB#2) vs candidate pulse #3 (WB#3).

The criteria for a BQC is average FER > 1% except in network scenario WIDER-1 where it is > 2%.

The target percentage of BQCs is < 5%, which is more or less met in all the scenarios.

Impact to speech quality is the difference in percentage of BQCs between the reference pulse simulation and the wide pulse simulations.

At equal PS load, the impact is more or less the same between the reference pulse and either of the wide pulses.

This means:

· speech quality of legacy users is not degraded by either of the wide pulses

· any increase in ACI from the wide pulse is entirely compensated by a reduction in activity time

· it will not be possible to support more data users with either wide pulse without some impact to legacy speech users
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Figure 3. Percentage of BQCs.
At maximum PS load, an impact to legacy voice users is apparent with the candidate pulse shapes only for the network configuration WIDER-1 on the TCH layer. This configuration has a high proportion of PS timeslots relative to the total number of timeslots (4 PS timeslots out of a total of 16). The impact to legacy voice users is nevertheless very small.
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4. Impact ON data throughput and Capacity
Three percentiles were evaluated for the connection throughput:

· 10% - the 10% of connections having the lowest throughput (~cell edge) 

· 50% - the throughput median (~cell median)
· 90% - 10 % of connections having the highest throughput (~cell centre)
The median throughput is about 35 kbit/s/TS for the reference pulse. With the candidate pulse #2, the gain was about 40 % and with the candidate pulse #3, the gain was about 35 %.

A constant gain can be seen for all of the users.
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Figure 5. Connection throughput (WB = candidate pulse #2)
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Figure 6. Throughput gain of the wide pulse (WB = candidate pulse #2)
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Figure 7. Connection throughput (WB = candidate pulse #3)
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Figure 8. Throughput gain of the wide pulse (WB = candidate pulse #3)
When the data throughput is evaluated at maximum PS load for the candidate pulse shapes (Figure 11), the median throughput gain is lower at about 20 % for both pulse shapes. However, there is a data capacity gain for both pulse shapes of about 20 %.

[image: image12]
Figure 9. Connection throughput (WB = candidate pulse #2)
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Figure 10. Connection throughput (WB = candidate pulse #3)
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Figure 11. Throughput and data capacity gain.
5. Conclusions

In this contribution system performance results are given for the reference LGMSK pulse, the candidate pulse #2 and the candidate pulse #3.
It is proposed to include these results in the WIDER Technical Report.
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