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Channel Coding for FLO

1. Introduction

A Flexible Layer One (FLO) based on the same principles that are used in UTRAN, was proposed for GERAN [1]. Among the building blocks of the proposed architecture there is the channel-coding block, for which a mother code needs to be defined. The purpose of this contribution is to investigate which mother code provides the best performance within the FLO architecture.

2. Channel Coding

In an earlier contribution [1], several convolutional codes were investigated and results have shown that mother codes of rate 1/2 and 1/4 were needed. But since the studies were based on “hand made" puncturing only, new simulations were run in order to investigate the performance of the same mother codes when rate matching is used instead.

Three different convolutional codes of constraint length 7 were compared:

· rate 1/2 : G4 G7

as in ECSD
· rate 1/3 : G4 G7 G5
as in EGPRS
· rate 1/4 : G4 G5 G6 G7


Simulations were run in TU3iFH at 900Mhz over 20000 frames always. A 24 bits coded TFCI was assumed and impairments were included. Two types of interleaving were used: 4 bursts rectangular and 8 bursts diagonal. Input block sizes ranged from 50 to 400 bits by 25 bits steps. Error detection was provided by a 12 bits CRC. In total, 90 different simulations were run, giving a realistic picture of the performance differences. 

The following figures summarize the link level performance over TU3iFH (available in Annex A). It clearly appears that rate 1/3 is enough and has better performance than 1/2 and 1/4 of which the behaviour is irregular for different coding rates (especially above 0.6). Note that the very same conclusion can be drawn from a few simulations that were run in HT100nFH and RA250nFH, for which even larger differences were seen (see Annex A).
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3. Conclusion

The inclusion of rate matching in the performance evaluation of the mother code changes the conclusion that was reached earlier [1]. Now it appears that a convolutional code of rate 1/3 (as in EGPRS) is enough and provides the best performance. Besides using only one code rate simplifies the architecture, and eases the work of upper layers since no code selection is to be performed.

A companion contribution shows the very good performance of AMR over FLO when this mother code is used [2]. 
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Annex A - Link Level Performance
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Table 1. C/Ico at 1% of BLER (4 bursts rectangular interleaving / TU3iFH)
	Block Size
	50
	75
	100
	125
	150
	175
	200
	225
	250
	275
	300
	325
	350
	375
	400

	Coding Rate
	0.141
	0.198
	0.255
	0.311
	0.368
	0.425
	0.482
	0.539
	0.595
	0.652
	0.709
	0.766
	0.823
	0.880
	0.936

	CC 1/2
	4.8
	6.0
	7.0
	8.9
	9.4
	10.3
	10.9
	12.0
	13.5
	14.4
	16.0
	19.1
	20.8
	22.1
	23.8

	CC 1/3
	4.7
	5.8
	6.8
	7.8
	9.5
	10.1
	10.9
	12.4
	13.8
	14.3
	16.0
	17.3
	19.6
	22.1
	23.6

	CC 1/4
	4.7
	5.8
	6.8
	7.9
	9.1
	10.1
	11.1
	12.4
	13.7
	15.0
	16.7
	18.4
	20.3
	22.2
	23.5
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Table 2. C/Ico at 1% of BLER (8 bursts diagonal interleaving / TU3iFH)
	Block Size
	50
	75
	100
	125
	150
	175
	200
	225
	250
	275
	300
	325
	350
	375
	400

	Coding Rate
	0.141
	0.198
	0.255
	0.311
	0.368
	0.425
	0.482
	0.539
	0.595
	0.652
	0.709
	0.766
	0.823
	0.880
	0.936

	CC 1/2
	2.4
	3.9
	5.1
	6.4
	7.3
	8.4
	8.7
	10.0
	11.2
	12.1
	14.0
	16.1
	18.5
	19.3
	22.9

	CC 1/3
	2.2
	3.6
	4.7
	5.7
	6.7
	7.7
	8.7
	10.1
	11.4
	12.4
	14.0
	15.1
	16.7
	18.9
	22.4

	CC 1/4
	2.1
	3.5
	4.7
	5.7
	6.8
	7.7
	8.9
	10.1
	11.2
	12.5
	14.1
	15.2
	17.2
	20.9
	22.8
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