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Comments on AHG1-070034: Some results on Partially Systematic Turbo Codes for RED HOT
1 Introduction
Partially Systematic Turbo Codes (PSTC) was raised as a possibility for rate matching schemes for RED HOT [5]. This current document presents some initial results for PSTC to indicate improvements in performance that we might expect in a RED HOT environment.
2 Background
PSTC was previously proposed as an option for rate matching in RAN [2][3]. It was shown to provide some improvements in AWGN channels at BLER in the order of 1% or lower. PSTC was raised in [5] as an option for RED HOT. We investigated performance of this feature.
3 Simulation

3.1 Simulation Configuration

Assumptions used for the simulations are shown in Table 1.

Table 1: Simulation Assumptions
	Parameter
	Value

	Channel profile
	TU3iFH, Co-Channel Interference

	Frequency band
	900 MHz

	Equalizer
	DFSE

	Tx pulse shape
	RED HOT A: Linearized GMSK pulse

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx / Rx

0.8 / 1.0   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 1.5   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]
No

	Simulation length
	5000 radio blocks per simulation point


3.2 Simulation Results

Simulation results are shown in Figure 1 for co-channel conditions. The logical channel used was MCS14a_T32 carrying 3 BSNs each of 80 octets over 32QAM modulation. ([1] contains more details.)
Results show the effect of different levels of systematic bit replacement. The first graph in the legend uses standard Rate matching as in [4]. The other graphs show the performance of replacement of m systematic bits by parity bits, where m is the value shown in brackets in the legend text of the graph.
We note that the reference 25.215 graph achieves BLER of 10% at C/I~32dB. There are some PSTC cases that improve very slightly on this reference case; the majority performance less well – although the degradation is small.
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Figure 1: PSTC Results for different levels of Systematic Bit replacement

4 Conclusion

Some initial simulation results have been shown for PSTC with different levels of replacement of systematic bits. The gains that have been shown to be possible from the PSTC technique in conditions relevant to RED HOT have been observed to be negligible as compared to the existing Rate Matching of 3GPP TS 25.212. 
It is believed that 3GPP TS 25.212 rate matching should be retained as the assumed rate matching for RED HOT standardization.
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