3GPP TSG GERAN Adhoc on release 4 and beyond #4
Tdoc GAHW-010013

Sophia-Antipolis, France

Agenda item 6.1.4

12th-16th Feb 2001

Source: Ericsson

3GPP TSG GERAN Adhoc on release 4 and beyond #4
Tdoc GAHW-010013


System performance with QR speech in GERAN
1 Introduction

This document contains a system performance evaluation for quarter rate speech.

2 Simulation models and assumptions

The simulation assumptions in the accompanying contribution [1] have been used.

2.1 Rate switching

The switching between half-rate and quarter-rate is based on C/I estimations and accommodated by an intra-cell handover. A C/I threshold optimised to get maximum performance was used. A switching hysteresis of 5 dB was used (i.e., the threshold must be exceeded by 5 dB before switching) to reduce the number of handovers.

2.2 Handovers

Normal handovers are done with a 3 dB or 6 dB handover margin.

2.3 Speech impact of  rate switching and handovers

Each handover (intra-cell and inter-cell) blanks a number of speech frames. Simulations assuming either two or four blanked frames are provided.

3 Simulation results

The results are given in Table 1. The following cases have been simulated:

1. Pure half-rate in 4/12 reuse with power control (reference case)

2. Pure half-rate in 3/9 reuse with power control (reference case)

3. Pure quarter-rate in 4/12 reuse with power control

4. Rate adaptation half-rate/quarter-rate in 4/12 reuse without power control.

The four columns show the capacity with 90%, 95%, 98% and 99% users with acceptable speech quality (defined as 1% average FER or less). Results are given with a handover margin of 3 dB and 6 dB and with two and four blanked frames at handover. Notice that four blanked frames at handover is a more realistic assumption than two. The simulations with two blanked frames are presented to show the impact of this parameter.
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Table 1. System performance [Erlang/MHz/sector].

4 Observations

In the reference cases with half-rate only, the system with 3/9 reuse has higher capacity than the one with 4/12 reuse, regardless of the other parameters studied (except in one case, where the capacity is slightly higher in 4/12 reuse).

Due to the blocking requirement, the capacity of the reference cases saturates (at 7.1 and 5.0 E/MHz/sector, respectively) when the requirement on fraction of calls with acceptable speech quality is relaxed. This means that there is channel quality overhead in these cases.

The pure quarter-rate system has lower capacity than the reference cases regardless of the other parameters studied. This is true also for the cases where the pure HR system is strictly blocking limited. The channel quality overhead is not large enough to benefit a pure quarter-rate system.

With half-rate/quarter-rate switching in 4/12 reuse, the results are very different depending on the requirement on the fraction of calls with acceptable speech quality. At 90%, the capacity gain of introducing quarter-rate is 8% compared to pure HR with the same reuse, assuming four blanked frames at handover. With only two blanked frames per handover, the gain is up to 42%. At 95%, 98% and 99%, the simulations show no gain in system capacity from quarter-rate, regardless of the number of blanked frames.

5 Conclusion

System simulation results with quarter-rate were presented. Assuming four blanked speech frames per handover, a gain of 8% in system capacity is seen with 90% calls with acceptable speech quality. With higher speech quality requirements, the simulations show no gain from quarter-rate.

In no case is the capacity with half-rate/quarter-rate switching in 4/12 reuse higher than with pure half-rate in 3/9 reuse.
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