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Performance comparison: Padded HOM and SBPCE2
1 Introduction

Several different candidates were proposed in SPEED study. And some comparison between Padded HOM [2] and SBPCE2 [1] was presented in [3] at last GERAN meeting. In this contribution, the performances of Padded HOM and SBPCE2 are also compared in sensitivity, co-channel and adj-channel interference scenarios.
2 Analysis
The candidate techniques Padded HOM and SBPCE2 have some common properties, such as only one OFDM symbol in a burst and Training Sequence (TS) intercalated in the information symbols in the frequency domain. The main difference of these two techniques is that less sub-carriers are utilized in Padded HOM to avoid large suppressed at the edge of the channel bandwidth by increasing the modulation order. Some other differences focus on the details of burst design as follows.
· Burst mapping of coded bits

In SBPCE2 the burst format is altered compared to EGPRS2. The optimized burst mapping parameters proposed in [5] are utilized in this investigation. In Padded HOM the burst format of coded bits is kept intact as EGPRS2. No further optimization has been done.
· TS placement

The TS position which used in this evaluation has been strictly followed the proposals from each candidate.

· Burst length (IDFT length) and CP length

The proposed burst length and CP length of Padded HOM and SBPCE2 have some difference. To simplify the receiver implementation, the same value is used in the investigation.
The changes to the design are minimal and should not have impact on performance. And only Zero-padded HOM is considered in this paper.
3 Performance comparison
The common and specific simulation assumptions utilized in these two candidate techniques are listed in Table 1.
3.1 Simulation assumptions
Table 1 Simulation assumptions
	Parameter
	Value

	
	SBPCE2
	Padded HOM

	Burst length
	PCE2A: 142
PCE2B:168

	RX BW
	PCE2A:270kHz
PCE2B:325kHz

	ICI Suppression
	No

	Backoff
	No

	Channel propagation
	TU3iFH

	Interference
	AWGN, CO (GMSK), ADJ (GMSK)

	Frequency band
	900 MHz

	Frames
	5000

	PAPR reduction
	No

	Tx/Rx impairments
	No

	CP length
	PCE2A: 6
PCE2B: 9

	MCS
	DAS-5-DAS-11
DBS-5~DBS-11

	TSC length
	PCE2A: 26
PCE2B: 30
	PCE2A: 17
PCE2B: 18

	TSC placement
	According to [4]
	According to [2]


3.2 Results
In this section ideal LA throughput envelope curves of SBPCE2 and Padded HOM both in level-A and level-B are depicted from Figure 1 to Figure 6. The detail figures are listed in Annex A.
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Figure 1 Throughput of SBPCE2 and Padded HOM, Level-A, TU3iFH, Sensitivity
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Figure 2 Throughput of SBPCE2 and Padded HOM, Level-A, TU3iFH, CCI
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Figure 3 Throughput of SBPCE2 and Padded HOM, Level-A, TU3iFH, ACI
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Figure 4 Throughput of SBPCE2 and Padded HOM, Level-B, TU3iFH, Sensitivity
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Figure 5 Throughput of SBPCE2 and Padded HOM, Level-B, TU3iFH, CCI
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Figure 6 Throughput of SBPCE2 and Padded HOM, Level-B, TU3iFH, ACI
It can be seen that Padded HOM outperforms SBPCE2 in all scenarios investigated at level-B. SBPCE2 has slightly gains in the middle range of EsN0/CIR in sensitivity and CCI scenarios at level-A. In ACI scenario Padded HOM is superior for all modulation types. The throughput gain is up to 13kbps and 25kbps for level-A and level-B respectively.
4 Discussion

The burst mapping of coded bit in Padded HOM is kept the same as the legacy EGPRS2 to simplify the implementation. If some further optimization at the burst mapping could be done for Padded HOM, more performance gains are expected.
The PAPR reduction is not considered in this study. Based on the observations in the document [3], the impact of the PAPR reduction between the two candidate techniques is less than 0.6dB (except DAS/DBS-11) by comparing the no-clipping with the clipping values.
5 Conclusions

In this contribution, SBPCE2 and Padded HOM have been investigated in sensitivity, CCI and ACI scenarios at both level-A and level-B. It can be seen that Padded HOM outperforms SBPCE2 in all scenarios investigated at level-B. SBPCE2 has slightly gains in the middle range of EsN0/CIR in sensitivity and CCI scenarios at level-A. In ACI scenario Padded HOM has much more gains for all modulation types.
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A.1 Padded HOM and SBPCE2 Data performance
Table 2 Sensitivity Data performance, dB@ 10% BLER, TU3iFH
	　
	HOM
	SBPCE2
	HOM Vs SBPCE2

	DAS-5
	9.5
	10.3
	0.8

	DAS-6
	11.2
	12.1
	0.9

	DAS-7
	13
	14
	1

	DAS-8
	16.5
	15.7
	-0.8

	DAS-9
	19.5
	18.6
	-0.9

	DAS-10
	20.5
	20.6
	0.1

	DAS-11
	25.5
	25.5
	0

	DBS-5
	10.5
	11.2
	0.7

	DBS-6
	13.8
	15.5
	1.7

	DBS-7
	14.7
	14.9
	0.2

	DBS-8
	18.2
	19.2
	1

	DBS-9
	20.6
	22.3
	1.7

	DBS-10
	23.7
	25.8
	2.1

	DBS-11
	34
	37.4
	3.4


Table 3 CCI Data performance, dB@ 10% BLER, TU3iFH
	
	HOM
	SBPCE2
	HOM Vs SBPCE2

	DAS-5
	10
	10.5
	0.5

	DAS-6
	11.7
	12.2
	0.5

	DAS-7
	13.7
	14.2
	0.5

	DAS-8
	16.8
	15.9
	-0.9

	DAS-9
	19.9
	18.8
	-1.1

	DAS-10
	20.8
	20.6
	-0.2

	DAS-11
	26
	25.7
	-0.3

	DBS-5
	11.8
	11.9
	0.1

	DBS-6
	15
	15.3
	0.3

	DBS-7
	15.4
	15.5
	0.1

	DBS-8
	18.7
	19.1
	0.4

	DBS-9
	21.2
	22.1
	0.9

	DBS-10
	24.2
	25.4
	1.2

	DBS-11
	32.1
	33.2
	1.1


Table 4 ACI Data performance, dB@ 10% BLER, TU3iFH
	
	HOM
	SBPCE2
	HOM Vs SBPCE2

	DAS-5
	-6.2
	1.1
	7.3

	DAS-6
	-4
	3
	7

	DAS-7
	-1.9
	5.3
	7.2

	DAS-8
	2
	6.9
	4.9

	DAS-9
	5.8
	10.5
	4.7

	DAS-10
	6.6
	11.7
	5.1

	DAS-11
	13.3
	17.7
	4.4

	DBS-5
	-2.2
	6.7
	8.9

	DBS-6
	1.5
	11.8
	10.3

	DBS-7
	3.8
	9.4
	5.6

	DBS-8
	8
	14.3
	6.3

	DBS-9
	11.5
	18.1
	6.6

	DBS-10
	15.3
	21
	5.7

	DBS-11
	26.1
	34.7
	8.6


A.2 Padded HOM and SBPCE2 Header performance
Table 5 Sensitivity Header performance, dB@ 1% BLER, TU3iFH
	　
	HOM
	SBPCE2
	HOM Vs SBPCE2

	DBS-5
	7.7
	10
	2.3

	DBS-6
	7.7
	10.1
	2.4

	DBS-7
	11
	10.2
	-0.8

	DBS-8
	11
	10.4
	-0.6

	DBS-9
	11.5
	10.5
	-1

	DBS-10
	13.2
	12
	-1.2

	DBS-11
	14
	13.7
	-0.3
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