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AMR over FLO

1. Introduction

A Flexible Layer One (FLO) based on the same principles that are used in UTRAN, was proposed for GERAN [1]. The purpose of this contribution is to assess the performance of the FLO for the support of AMR, taking existing TCH/AFS as a benchmark.

2. Configuration of FLO for AMR

In order to support AMR over FLO, two transport channels are set-up: one for the class 1a bits and another one for the class 1b bits.

2.1 CRC for AMR over FLO

A CRC is used for error detection on the transport channel of the class 1a bits while there is none on the transport channel of the class 1b bits. The same 6 bits CRC as on TCH/AFS is used:

gCRC6(D) = D6 + D5 + D3 + D2 + D1 + 1

2.2 Channel Coding for AMR over FLO

The same mother code is used for the two transport channels: 1/3 convolutional code [4]:

G4 G7 G5
as in EGPRS
2.3 Inband signalling for AMR over FLO

The two 2 bits of inband signalling are transmitted together with the class 1a bits. Note that since the TFCI already indicates the codec mode, the CMI (codec mode indication) is not needed anymore. As a result, the exchange rate of CMC/CMR (codec mode command / codec mode request) can be increased to 20ms.

2.4 Rate Matching for AMR over FLO

Proper rate matching attributes must be selected for each AMR mode so as to get as close as possible to the existing coding rates. Table 1 lists the best rate matching attributes for every bit class of every mode. When these rate matching attributes are used, the coding rate difference between what is specified in 45.003 and what FLO gives, is below 0.001 (at equivalent bandwidth). Note that we can see that there is no need for attributes below 64 as claimed in [3].

Table 1. Best RM Attributes for AMR over FLO
	AMR Mode
	Bit Class
(45.003)
	Coding Rate
(45.003)
	Mother Code
	Best RM Attribute1

	12.2
	81 - 1a
163 - 1b
	0.5000
0.5949
	1/3
1/3
	6
5

	10.2
	65 - 1a
139 - 1b
	0.4465
0.4810
	1/3
1/3
	13
12

	7.95
	 75 - 1a
 84 - 1b
	0.3476
0.3907
	1/3
1/3
	10
9

	7.4
	61 - 1a
87 - 1b
	0.3350
0.3508
	1/3
1/3
	1
1

	6.7
	55 - 1a
79 - 1b
	0.2748
0.3496
	1/3
1/3
	5
4

	5.9
	55 - 1a
63 - 1b
	0.2735
0.2800
	1/3
1/3
	1
1

	5.15
	49 - 1a
54 - 1b
	0.2292
0.2596
	1/3
1/3
	7
6

	4.75
	39 - 1a
56 - 1b
	0.2284
0.2231
	1/3
1/3
	1
1


1) for an average coding rate difference of 0.001 

2.5 TFCI for AMR over FLO

For a fair comparison, a TFCI of only 3 bits is considered. It allows up to 8 different TFCs such as for instance: 5 AMR modes, FACCH, SID_UPDATE and SID_FIRST. If 4 bits had been used for the TFCI, we would have been able to signal all the 8 AMR modes, allowing us to remove the ACS. But then, the comparison with TCH/AFS, where the ACS is used, would not have been fair.

The TFCI is encoded to 24 bits as described in [5].

2.6 Interleaving for AMR over FLO

An 8 bursts diagonal interleaving is used (TFCI interleaved together with the data [5]). Note that the existing diagonal interleaver [2] requires a minor modifcation so as to be able to operate over 464 bits:

for k = 0,1,2, …463
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3. Link LeveL performance

Simulations were run in TU3iFH at 900Mhz over 20000 frames always. Decoding errors of the TFCI and impairments were included. Link level results are presented in Annex A and summarized in Table 2 below. The loss is very little compared to the existing AMR schemes. In average there is a 0.15dB loss at 1% of FER and 0.04dB loss at 0.1% of RBER. This demonstrates the quality of the proposed architecture [1] and technical choices made in companion contributions [3] [4] [5]. 

Note that the constraint length of the convolutional code always is 7 when using FLO, while the existing AMR schemes use constraint length 5 for modes 5.15, 6.7, 7.4, 10.2 and 12.2. Hence the observed gains in some cases.

Table 2. Performance difference between
AMR over FLO and AMR over TCH/AFS
(TU3iFH - GMSK - 900MHz)
	AMR Mode
	1% FER
	0.1% Rber1b

	4.75 kbit/s
	+0.4 dB
	+0.3 dB

	5.15 kbit/s
	0.0 dB
	+0.3 dB

	5.9 kbit/s
	+0.4 dB
	0.0 dB

	6.7 kbit/s
	-0.2 dB
	-0.1 dB

	7.4 kbit/s
	+0.1 dB
	-0.2 dB

	7.95 kbit/s
	+0.4 dB
	-0.1 dB

	10.2 kbit/s
	+0.1 dB
	+0.6 dB

	12.2 kbit/s
	0.0 dB
	-0.5 dB


4. Conclusion

Taking AMR as an example, this contribution has shown how well the FLO can perform, providing similar performance as existing TCH/AFS.
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Annex A: Link Level Results
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