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1 Introduction

A parallel channel interleaver structure using symbol mapping based on priority (SMP) was proposed in e.g. ‎[1] to be used for RED HOT. 
In simple terms, the interleaver uses two interleavers, where bits from one of the interleavers are placed on strong bit positions and bits from the other interleaver are placed on weak bit positions in the modulation constellation. The systematic bits from the turbo encoder are used in the interleaver using strong bit positions.
In this document, the performance of the parallel interleaver is shown and compared to using the bit interleaver as described in ‎[3].
The document is an update of ‎[7], with the different that all simulation assumptions have been aligned with the ones in ‎[8]. Changes are:

1. The puncturing used has been based on ‎[9].

2. The parallel interleaver algorithm has been aligned with the description in ‎[1] based on email conversations with the sourcing company.
3. DAS-9 is also evaluated.
2 Parallel interleaver with SPM

The parallel interleaver uses two interleavers. The size of the interleavers is dependent on the ratio between strong and weak bits for the modulation used. In this document the parallel interleaver is only applied to 16QAM modulated MCSs, thus, the two interleavers will have the same size since the ratio between strong and weak bits is 1. Systematic bits from the channel encoder are prioritized in the first interleaver, while the second interleaver primarily uses parity bits. It is proposed to use the bit interleaver, see ‎[3], for both interleavers.
3 Results

3.1 Simulation assumptions

Simulation assumptions used are shown in Table 1.

Table 1. Simulation assumptions
	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	3 km/h (TU)

	Frequency band
	900 MHz

	Frequency hopping
	Ideal (TU)

	Interference/noise
	Co-channel

	Antenna diversity
	No

	Equalizer
States


16QAM
	DFSE

16

	Tx pulse shape
	Lin GMSK pulse

	Rx filter

  - Bandwidth
	RRC1
   240 kHz

	RRC rolloff
	0.3

	Simulation length
	40000 radio block per simulation point for data performance.

	Note 1: The 3 dB bandwidth of the RRC filter before windowing.


3.2 Simulation results

Simulations have been performed to compare the parallel interleaver structure with the bit interleaver for DAS-8 and DAS-9. Both MCSs are modulated with 16QAM and thus the ratio between strong and weak bit positions is 1 (which leads to the same length of the two parallel interleavers). The bit interleaver with the optimum ‘a’ (a=199), see ‎[6], is compared to the parallel interleaver where a = 93 has been used.

In Figure 1 the performance of the two interleavers are compared.
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Figure 1. DAS-8 and DAS-9 with bit interleaver and parallel interleaver.

It can be seen that for DAS-8 there is hardly any difference in performance, thus if a gain is possible to achieve with the parallel interleaver, it seems to be negligible. For DAS-9 a small gain, < 0.1 dB, is seen by using the bit interleaver.
4 Conclusions
Two interleavers for turbo codes have been compared in this document, the parallel interleaver as proposed in ‎[1] and the bit interleaver as proposed in ‎[3]. Simulation assumptions and the parallel interleaver algorithm have been aligned with ‎[8] based on email discussions with the sourcing company.
From results shown in this paper there seems to be no, or very little, additional gain by using the parallel interleaver compared to the bit interleaver for turbo codes.
It is therefore proposed that the bit interleaver should be used also for turbo coded MCSs in the specifications for EGPRS2.
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