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1
Introduction
This contribution provides simulation results based on the agreed simulation assumptions [1].
2
Simulation results
Table 1 summarizes the simulation parameters. Other assumptions are listed in Annex A. 
Table 1 Simulation parameters

	Allocated resource blocks
	6
	6
	6
	1
	1
	1

	Modulation
	64QAM
	16QAM
	QPSK
	64QAM
	16QAM
	QPSK

	Code rate
	5/6
	3/4
	1/3
	5/6
	3/4
	1/3

	Payload size (bits)
	4264
	2536
	568
	712
	432
	96

	CRC Size (bits)
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	1
	1
	1
	1
	1

	Coded block size including 12bits trellis termination (bits)
	12876
	7692
	1788
	2220
	1380
	372

	Total number of bits per sub-frame
	5184
	3456
	1728
	864
	576
	288

	Total symbols per sub-frame
	864
	864
	864
	144
	144
	144


Figure 1-6 present the throughputs vs. Es/N0 per antenna for 64QAM (50 RBs, R = 5/6), 16QAM (50 RBs, R = 3/4), QPSK (50 RBs, R = 1/3), 64QAM (1 RB, R = 5/6), 16QAM (1 RB, R = 3/4), and QPSK (1 RB, R = 1/3), respectively.
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Figure 1 64QAM, 50 RBs, R = 5/6
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Figure 2 16QAM, 50 RBs, R = 3/4
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Figure 3 QPSK, 50 RBs, R = 1/3
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Figure 4 64QAM, 1 RB, R = 5/6
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Figure 5 16QAM, 1 RB, R = 3/4
[image: image6.emf]0

0.02

0.04

0.06

0.08

0.1

-10 -5 0 5 10

Es/N0 per antenna [dB]

Throughput [Mbps]

EVA5

ETU70


Figure 6 QPSK, 1 RB, R = 1/3
3
Conclusions
In this contribution, we presented our simulation results for PUSCH.
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Annex A. Simulation assumptions

· No correlation or power imbalance between antennas assumed

· AWGN noise

· Practical channel estimator
· Frequency domain MMSE equalizer.

· Perfect timing estimation

· 4 transmissions, i.e. 1 initial transmission with up to 3 retransmissions

· Normal CP length

· 2 receive antennas

· Frequency hopping
· No frequency hopping for full RB allocations. 
· Random frequency hopping for 1 RB allocation, inter sub-frame
· 1/2 bandwidth offset frequency hopping for 1 RB allocation, intra sub-frame
· FDD mode

