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Rate Matching for RED HOT – Simulation Results 
1 Introduction
This paper reports performance results of the Rate matching algorithm described in the accompanying document “Rate Matching for RED HOT” [1].
2 Simulation Results
2.1 Simulation Configuration

The assumptions used for the simulations are shown in Table 1.

Table 1: Simulation Assumptions
	Parameter
	Value

	Channel profile
	Co-Channel Interference:
TU3iFH, TU3nH, TU50iFH, TU50nH.
Sensitivity: HT100nH

	Frequency band
	900 MHz

	Equalizer
	DFSE

	Tx pulse shape
	RED HOT A: Linearized GMSK pulse

RED HOT B: RRC – 120kHz

	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
	6500*(number of RV), radio blocks per simulation point 


In the sensitivity test, the backoff used per modulation is shown in Table 2.
Table 2: Backoff values

	Modulation
	Backoff, [dB]

	QPSK 
	2.1

	8PSK 
	3.3

	16QAM 
	5.3

	32QAM 
	5.7


2.2 Simulation Results

This section shows simulation results for the proposed rate matching algorithm as compared to the existing 25.212 RM algorithm. For simplicity, it is assumed here that either PAN is included in all or none of the RVs, although in practice there will be a mixture. 

Summaries of improvements at BLER=10% are tabulated for the cases with and without PAN in Sections ‎2.2.1 and ‎2.2.2 respectively.
2.2.1 10% BLER Point Improvement – with PAN
The required C/I or SNR for BLER@10% difference (in dB) between the reference 25.212 and the new puncturing scheme after two and three RVs are summarized in the following tables for all of the MCSs in the set (RED HOT A or RED HOT B).

Table 3: TU3iFH, Co-Channel
	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	Second RV Improvement
	-0.02
	0.09
	0.33
	0.26
	0.8
	0.86
	0.61
	0

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0
	N/A
	0.29
	2.53


Table 4: TU3iFH, Co-Channel
	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	Second RV Improvement
	0.12
	0.54
	-0.09
	0.4
	0.66
	0.67
	0.13
	-0.01

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.23
	0.21
	0.53
	0.47


Table 5: TU3nH, Co-Channel
	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	Second RV Improvement
	0.02
	0.07
	0.32
	0.27
	0.56
	0.9
	0.47
	0

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.05
	N/A
	0.45
	2.61


Table 6: TU3nH, Co-Channel
	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	Second RV Improvement
	0.12
	0.43
	-0.15
	0.31
	0.64
	0.62
	0.23
	-0.03

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.27
	0.3
	0.51
	0.46


Table 7: TU50iFH, Co-Channel
	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	Second RV Improvement
	0
	0.09
	0.32
	0.28
	0.81
	0.93
	0.69
	0

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	-0.01
	N/A
	0.29
	2.58


Table 8: TU50iFH, Co-Channel
	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	Second RV Improvement
	0.13
	0.51
	-0.08
	0.39
	0.7
	0.63
	0.16
	-0.01

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.21
	0.2
	0.54
	0.56


Table 9: TU50nH, Co-Channel
	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	Second RV Improvement
	0.04
	0.09
	0.28
	0.23
	0.61
	0.97
	0.62
	0

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.04
	N/A
	0.48
	2.56


Table 10: TU50nH, Co-Channel
	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	Second RV Improvement
	0.14
	0.39
	-0.14
	0.33
	0.7
	0.61
	0.19
	0.06

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.15
	0.2
	0.58
	0.66


Table 11: HT100nH, SNR

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	Second RV Improvement
	-0.02
	0.09
	0.52
	0.52
	0.45
	0.96
	0.59
	0

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	-0.14
	N/A
	0.53
	3.16


Table 12: HT100nH, SNR

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	Second RV Improvement
	0.22
	0.43
	-0.12
	0.29
	0.92
	0.91
	0.35
	0.01

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.14
	0.37
	0.72
	0.57


2.2.2 10% BLER Point Improvement – without PAN

The required C/I or SNR for BLER@10% difference (in dB) between the reference 25.212 and the new puncturing scheme after two and three RV are summarized in the following tables for all of the MCSs in the set (RED HOT A or RED HOT B).

Table 13: TU3iFH, Co-Channel

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	First RV Improvement
	-0.02
	-0.25
	-0.04
	-0.03
	-0.32
	0.62
	-0.36
	0.25

	Second RV Improvement
	0.03
	0.08
	0.13
	0.55
	0.34
	0.62
	0.32
	0.09

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.37
	N/A
	0.22
	0.64


Table 14: TU3iFH, Co-Channel

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	First RV Improvement
	0.36
	0.22
	-0.01
	-0.39
	-0.17
	-0.14
	-0.24
	-0.28

	Second RV Improvement
	0.11
	0.41
	0.05
	0.57
	0.47
	0.73
	0.23
	0.12

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.3
	0.25
	0.6
	0.5


Table 15: TU3nH, Co-Channel

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	First RV Improvement
	-0.09
	-0.13
	-0.05
	-0.14
	-0.01
	0.47
	-0.39
	-0.13

	Second RV Improvement
	0.05
	0.1
	0.23
	0.47
	0.41
	0.53
	0.19
	-0.15

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.2
	N/A
	0.32
	0.45


Table 16: TU3nH, Co-Channel

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	First RV Improvement
	0.02
	0.04
	-0.14
	-0.48
	0.12
	0.03
	0.27
	-0.28

	Second RV Improvement
	0
	0.55
	-0.11
	0.41
	0.27
	0.66
	0.58
	-0.14

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.18
	0.28
	0.7
	0.48


Table 17: TU50iFH, Co-Channel

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	First RV Improvement
	-0.05
	0
	-0.08
	0.05
	0.11
	0.63
	-0.52
	NaN

	Second RV Improvement
	-0.05
	0.13
	0.18
	0.46
	0.51
	0.76
	0.56
	-0.01

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.45
	N/A
	0.28
	0.63


Table 18: TU50iFH, Co-Channel

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	First RV Improvement
	0.41
	0.23
	-0.2
	0.01
	0.07
	-0.15
	NaN
	NaN

	Second RV Improvement
	0.21
	0.45
	-0.08
	0.51
	0.48
	0.59
	0.19
	0.11

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.33
	0.18
	0.48
	0.49


Table 19: TU50nH, Co-Channel

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	First RV Improvement
	-0.16
	0.05
	0.03
	0.06
	-0.13
	0.59
	0.3
	N/A

	Second RV Improvement
	-0.04
	0.21
	0.17
	0.34
	0.66
	0.47
	0.81
	0.09

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.36
	N/A
	0.5
	0.57


Table 20: TU50nH, Co-Channel

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	First RV Improvement
	0.08
	0.25
	0.05
	-0.31
	-0.29
	-0.37
	N/A
	N/A

	Second RV Improvement
	-0.03
	0.24
	0.05
	0.37
	0.69
	0.51
	0.39
	0.11

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.19
	0.15
	0.69
	0.54


Table 21: HT100nH, SNR

	
	HTCS1A
	HTCS2A
	HTCS3A
	HTCS4A
	HTCS5A
	HTCS6A
	HTCS7A
	HTCS8A

	First RV Improvement
	-0.04
	-0.08
	-0.07
	-0.12
	-0.3
	1.44
	NaN
	NaN

	Second RV Improvement
	0.03
	0.03
	0.15
	0.25
	0.82
	0.28
	0.74
	0.35

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.25
	N/A
	0.64
	0.58


Table 22: HT100nH, SNR

	
	HTCS1B
	HTCS2B
	HTCS3B
	HTCS4B
	HTCS5B
	HTCS6B
	HTCS7B
	HTCS8B

	First RV Improvement
	0.33
	0.35
	-0.11
	-0.1
	-0.19
	N/A
	N/A
	N/A

	Second RV Improvement
	0.11
	0.37
	0.05
	0.65
	0.71
	1.13
	0.67
	0.46

	Third RV Improvement
	N/A
	N/A
	N/A
	N/A
	0.18
	0.57
	0.99
	0.69


3 Conclusion

This paper has provided an extensive comparison of the throughput performance the Rate matching algorithm proposed in [1] to the current 25.212 rate matching [2]. The initial results demonstrate a benefit in throughput of the proposed rate matching as compared to the existing 25.212 RM algorithm.
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