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1 Introduction
In RAN4 #48 meeting, it was agreed in [1] that:

Frequency hopping interested companies could provide simulation results with impairments in next meeting, based on which at the next meeting we should decide whether requirements with frequency hopping should be defined.
In the RAN4 email reflector, the simulation assumptions for the above simulation work have been agreed in [2]. This document provides Samsung PUSCH with frequency hopping simulation results with impairments.
2 Simulation parameters and assumptions
The simulation parameters and assumptions have been summarized in [2].
3 Simulation results with impairements
The PUSCH impairment results with 2 receiver antennas in 10MHz bandwidth for PUSCH with frequency hopping and without frequency hopping are listed in Table 1.

Table 1 Impairment Simulation Results with 2 RX Antennas for PUSCH with Frequency Hopping and without Frequency Hopping
	Test Scenarios
	w/o hopping (dB)
	Only inter sub-frame hopping (dB)
	Intra and inter sub-frame hopping  (dB)

	
	SNR
	SNR
	SNR

	EVA5, QPSK,  30%
	-2.5
	-3.2
	-3.3

	EVA5, QPSK,  70%
	1.5
	1.2
	0.7

	EVA5, 16QAM,  30%
	4.6
	4.7
	4.5

	EVA5, 16QAM,  70%
	10.7
	10.8
	10.8

	ETU70, QPSK,  30%
	-1.5
	-2.2
	-2.7

	ETU70, QPSK,  70%
	3.9
	2.3
	1.9

	ETU300, QPSK,  30%
	-1.4
	-2.3
	-2.5

	ETU300, QPSK,  70%
	3.4
	2.5
	2.1


The PUSCH impairment results with 4 receiver antennas in 10MHz bandwidth for PUSCH with frequency hopping and without frequency hopping are listed in Table 2.
Table 2 Impairment Simulation Results with 4 RX Antennas for PUSCH with Frequency Hopping and without Frequency Hopping 
	Test Scenarios
	w/o hopping (dB)
	Only inter sub-frame hopping (dB)
	Intra and inter sub-frame hopping  (dB)

	
	SNR
	SNR
	SNR

	EVA5, QPSK,  30%
	-5.1
	-5.2
	-5.4

	EVA5, QPSK,  70%
	-1.2
	-1.3
	-1.4

	EVA5, 16QAM,  30%
	2.0
	1.8
	1.5

	EVA5, 16QAM,  70%
	8.5
	8.5
	8.5

	ETU70, QPSK,  30%
	-5.2
	-5.2
	-5.3

	ETU70, QPSK,  70%
	-1.2
	-1.3
	-1.5

	ETU300, QPSK,  30%
	-4.7
	-4.8
	-5.0

	ETU300, QPSK,  70%
	-1.0
	-1.1
	-1.2


4 Conclusion 

In this document we provide Samsung impairment results for PUSCH with frequency hopping and without frequency hopping.
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