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Receiver performance for O-FACCH/F

1. Introduction

A number of proposed O-FACCH/F schemes have been presented in [1], [2] and [3]. 

This paper presents Siemens’ simulation results for O-FACCH/F based on the scheme presented in [3]. This scheme has the advantage that the coding scheme for O-FACCH/F can be implemented re-using existing ‘building blocks’ (already used for the other FACCH channels [4]) and therefore the complexity in the products is not increased. Furthermore, it has been shown that there is little gain in adopting a completely new coding scheme [1].

2. Channel coding

This section describes the channel coding used in the simulations.

2.1 Block code

The FIRE code used for existing O-FACCH/H channels is reused. The generator polynomial is 

G(D)=(D23 + 1)(D17 + D3 + 1).

Six tail bits are then appended to the 224 bits, to form a block of 230 bits.

2.2 Convolutional encoder

The existing rate 1/6 convolutional code is used as for O-FACCH/H. The code is defined by the following polynomials

G4 = 1 + D2 + D3 + D5 + D6

G4 = 1 + D2 + D3 + D5 + D6

G5 = 1 + D + D4 + D6

G5 = 1 + D + D4 + D6

G6 = 1 + D + D2 + D3 + D4 + D6

G7 = 1+ D + D2 + D3 + D6

Twelve bits are then punctured using the following rule:

{C(21+114k) for k=0,1,..,11} are not transmitted.

2.3 Reordering

The coded bits are reordered according to the same rule as for O-FACCH/H:

r(j) = c(k),
for
k  = 0,1,...,1367

        j   = k div 36 + 38*(k mod 36)
The reordering is a simple block interleaver: a 38 columns by 36 rows matrix which is filled in by row and read out by column.

2.4 Interleaving

Before interleaving the reordered coded bits are converted to 3- bit symbols according to Table 1 in GSM 05.04. The symbols are then interleaved as for FACCH/F.

2.5 Mapping on a burst

As for the full rate FACCH, the O-FACCH/F is then mapped onto the even symbols of the first 4 burst and the odd symbols of the second 4 bursts. Thus, one complete speech frame is stolen from a full-rate 8PSK modulated channel.

3. Simulations

Simulations have been carried out using Siemens’ proprietary BTS simulation chain. The following simulation parameters have been used:

· 30000 frames are simulated per point.

· Interfering signal –8PSK modulated. (for adjacent channel interference, offset by 200KHz from main carrier frequency).

· The channel is dynamic over the duration of the burst

· For each channel model, the 6-tap setting is used.

4. Performance

Performance figures for the proposed scheme are presented below. As defined for O-FACCH/H in 45.005, the FER is calculated based on the 184 FACCH bits. The BER (after decoding) at the 5% FER is also presented.

Table 1: Sensitivity 900 MHz

	
	Static
	TU50noFH
	TU50iFH
	RA250noFH
	HT100noFH

	5% FER Eb/N0 [dB]
	1.9
	5.0
	4.0
	4.3
	4.9

	BER [%]
	0.15
	0.46
	0.41
	0.52
	0.48


Table 2: Sensitivity 1800 MHz

	
	TU50noFH
	HT100noFH

	5% FER Eb/N0 [dB]
	5.2
	5.0

	BER [%]
	0.42
	0.47


Table 3: Co-channel interference 900 MHz

	
	TU3noFH
	TU3iFH
	TU50noFH
	TU50iFH
	RA250noFH

	5% FER C/I [dB]
	15.2
	7.9
	9.0
	6.4
	6.9

	BER [%]
	1.2
	0.75
	0.75
	0.61
	0.67


Table 4: Co-channel interference 1800 MHz

	
	TU50noFH

	5% FER C/I [dB]
	8.7

	BER [%]
	0.60


Table 5: Adjacent-channel interference 900 MHz

	
	TU3noFH
	TU3iFH
	TU50noFH
	TU50iFH
	RA250noFH

	5% FER C/Ia1 [dB]
	1.2
	-7.7
	-6.0
	-8.4
	-7.5

	BER [%]
	1.1
	0.75
	0.68
	0.71
	0.69


Table 6: Adjacent-channel interference 1800 MHz

	
	TU50noFH

	5% FER C/Ia1 [dB]
	-6.5

	BER [%]
	0.54


5. FER and BER figures
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