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1 Introduction
In last RAN4 #48 meeting in Jeju and E-mail reflector, Hopping issue for PUSCH performance was discussed[1]. In this contribution, simulation results with inter sub-frame and intra sub-frame hopping are shown.

2 Frequency Hopping Type
For FDD and TDD the following assumptions are made about frequency hopping [2]:

1. Intra and inter sub-frame frequency hopping : Random frequency hopping for 1 RB allocation both inter sub-frame and intra sub-frame

2.  Inter sub-frame frequency hopping only : Random frequency hopping for 1 RB allocation , inter sub-frame and no frequency offset intra sub-frame
3 Simulation Result
Table 1 and 2 show SNR points for 30%, 70% relative throughput for Intra and inter sub-frame FH and Inter sub-frame FH respectively
Table 1. Minimum requirements for PUSCH with Intra and Inter sub-frame FH
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of maximum throughput
	SNR

	
	
	
	
	
	No FH
	Intra and Inter TTI FH 
	 Inter TTI FH 

	
	
	
	(Annex A)
	
	[dB]
	[dB]
	[dB]

	2
	Normal 
	EVA 5Hz
	A3-1
	30%
	-2.2
	-3
	-2.4

	
	
	
	
	70%
	2.1
	1.5
	2

	
	
	
	A4-1
	30%
	4
	3.4
	4.5

	
	
	
	
	70%
	12.1
	12.2
	11.6

	
	
	ETU 70Hz
	A3-1
	30%
	-2.2
	-2.8
	-2.7

	
	
	
	
	70%
	2.5
	1.7
	1.7

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2
	-2.8
	-2.9

	
	
	
	
	70%
	2.7
	1.8
	1.7

	4
	Normal 
	EVA 5Hz
	A3-1
	30%
	-3.8
	-5.1
	-4.9

	
	
	
	
	70%
	-0.4
	-1.4
	-1.4

	
	
	
	A4-1
	30%
	1.5
	0.3
	1.4

	
	
	
	
	70%
	8.5
	8.4
	7.8

	
	
	ETU 70Hz
	A3-1
	30%
	-3.9
	-5.2
	-5.2

	
	
	
	
	70%
	-0.3
	-1.4
	-1.4

	
	
	ETU 300Hz
	A3-1
	30%
	-3.8
	-5.2
	-5.2

	
	
	
	
	70%
	-0.2
	-1.2
	-1.4
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