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Rate Matching 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 rate matching block, for which a range of rate matching attributes needs to be defined. The purpose of this contribution is to investigate if a shorter range than the UTRAN one is possible as it was proposed in [2].

2. Content Of the Contribution

When only one transport channel is active at a time, the coding rate only depends on the transport block size and on the available channel bandwidth. But when more than one transport channel is active, the coding rate also depends on the rate matching attributes associated to each transport channel. The rate matching attributes define priorities between the coded bits of different transport channels. The higher the rate matching attribute is, the more important the coded bits are. By setting different rate matching attributes to different transport channels, the coding rate of the transport channels can be adjusted. In this contribution we propose to assess the quality of a rate matching attribute range through the coding rates it allows.

In earlier contributions [1] [3], a simple relation was found between the coding rate (CR) and the C/Ico required to reach 1% of BLER: C/Ico = 23xCR+(. This means that a 0.004 difference in coding rate, triggers a 0.1dB difference in performance. Such a difference is considered as acceptable and will be the basis for our study.

In the analysis, two transport channels were considered. On each transport channel, block sizes ranged from 32 to 416 bits. For each possible combination of transport block sizes, a program tried to reach all possible coding rates for the 1st transport channel by adjusting the rate matching attributes. As a result, 78 different block size combinations were studied for a total of 8 536 possible coding rates. A coding rate was declared as reached when the difference between this coding rate and the one obtained with the rate matching attributes was not larger than 0.004 (for a 0.1dB loss in link level performance). For each coding rate that could not be reached, the triggered loss was computed as follows:
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Four scenarios were studied where the rate matching attribute of the transport channels was limited to 8, 16, 32 and 64. The additonal losses compared to an “ideal” case where the RM attributes ranges from 1 to 256 (as in UTRAN) were computed and are summarized in the table below (more detailed figures available in annex A):

Table 1. Effect of limiting the Rate Matching Attribute
	RM Attribute
limited to
	Additional 
Unreached CR
	Average 
Loss (dB)
	Probability
Loss > 0.5 dB
	Probability
Loss > 1.0 dB
	Probability
Loss > 1.5 dB

	8
	57.50 %
	0.25
	16.62%
	3.12%
	0.80%

	16
	23.93 %
	0.06
	1.50%
	0.00%
	0.00%

	32
	4.58 %
	0.01
	0.07%
	0.00%
	0.00%

	64
	0.28 %
	0.00
	0.00%
	0.00%
	0.00%


CR : Coding Rate

While 8 and 16 are not enough, 32 and 64 provides good performance. The performance loss when the rate matching attribute is limited to 32 is negligible. 64 provide similar performance as 256. 

3. Conclusion

Several ranges of the rate matching attribute have been compared in this paper. It was shown that the range should not be limited to either 8 or 16 because of the triggered losses. A limit of 32 only had limited losses, while a limit of 64 appeared to provide the same performance as the existing UTRAN limit of 256. However, since the rate matching attribute is only signalled at call set-up, and since it would only save 2 bits per transport channel if the range was limited to 64 instead of 256, it is therefore proposed to keep the existing range of 256 values. 
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