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Control Channel Performance for AMR

1. Introduction

The difference in L1 performance of the associated control channels with the most robust modes of AMR has led to a concern that the associated control channels might be a limiting factor to higher spectral efficiency.

To identify the main cause of dropped calls in a network optimised for capacity, the performance of the associated control channels were evaluated both using a network simulator and using measurements taken from a trial network.

2. Network Simulation

To analyse the performance of the associated control channels in a network optimised for AMR, the signalling involved in handover (FACCH) and a counter to determine radio link failure (SACCH) have been modelled to a network level simulator.

For handover, all the messages shown in Figure 1 were modelled (except the HO access bursts, which were assumed ideal).
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Figure 1 – Handover model used in the network simulator
The network simulator was configured for AMR and was run for different levels of network load in order to identify how control channel performance would evolve with increased network load.

The results shown in Figure 2 (which are preliminary), indicate that dropped calls due to HO increase exponentially with network load. This seems to indicate a trend where that FACCH performance would be a bottleneck to maximum capacity.

A further beakdown of the causes of the dropped calls found that 95% were due to DL failure.

[image: image2.emf]0.00%

2.00%

4.00%

6.00%

8.00%

10.00%

12.00%

14.00%

16.00%

18.00%

20.00%

0.00% 5.00% 10.00% 15.00% 20.00%

EFL

bad quality calls

(FER>1%)

dropped calls due to

RLT expiry

dropped calls due to

HO failure


Figure 2 – Simulated performance of a network configured for AMR

3. Live Network Analysis

To verify these findings, two weeks of data were analysed from a trial network employing 1/1 reuse with about 98% AMR penetration. The trial recorded percentage of dropped calls and network load in each 1 hour period.

The scatter plot in Figure 3 shows the number of dropped calls during handover or call set up (FACCH) as a percentage of all drops.

The results show that a significant number of drops are due to FACCH failure and that the trend is slightly exponential as network load is increases.
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Figure 3 – Measured performance of a network configured for AMR
4. Speech Channel Performance

In [1], a probability analysis was carried out using link level simulations to estimate handover performance in low C/I conditions. The results indicated that a user with a high chance of handover failure also had a high chance of unacceptable speech quality. If so, this could limit the expected gain that an enhancement to the FACCH would have to overall network performance. This should be verified by analysing the FER of users whose call would have been dropped.

5. The Proposed Solution

A number of approaches have already been proposed to enhance FACCH performance - all based on repeating a transmitted FACCH frame. In [2], it was proposed to send the duplicate in a consecutive FACCH frame. This provides the legacy mobile a second chance to decode the FACCH frame, while it enables a non-legacy mobile to perform soft combining (Chase combining). In [3], it is proposed to send the duplicate using different coding polynomials. This halves the convolutional code rate (Code combining), but only for non-legacy mobiles. In [4], it is further proposed to delay the sending of the duplicate frame by one frame in order to improve the frequency diversity.

While the network gain of each approach has yet to be analysed, our preference would be for as simple approach as possible in order to facilitate an early availability both in the network and in the mobile. With this in mind and given the gains indicated for both legacy and non-legacy mobiles, we believe a L1 directed enhancement using delayed FACCH repetition appears to be the most promising.

6. Conclusion

In this contribution, the performance of the associated control channels in a network optimised for AMR have been evaluated both in a network simulator and during a live trial.

In high load conditions, the main bottleneck was identified to be with the DL FACCH. Consequently, an enhancement to DL FACCH performance is believed necessary.

A simple solution is preferred in order to facilitate the early availability of a solution. We believe a L1 directed enhancement using delayed FACCH repetition appears to be the most promising.
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