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1. Introduction

This contribution provides simulation results with impairments for PUSCH throughput with frequency hopping to determine whether an optional PUSCH requirement with frequency hopping should be specified. 
2. Simulation Configurations

Based on [1], the following frequency hopping scenarios are considered for this study –
· Inter-TTI frequency hopping: random selection of resource block for each subframe.  However, within the subframe there is no hopping.

· Inter-TTI + Intra-TTI frequency hopping: random selection of resource block for each subframe.  Also, within each subframe, the second slot is hopped in a random manner.

Simulations were performed for comparison with previous results without frequency hopping and fixed resource block assignment in the middle of the bandwidth [2].  A reference channel bandwidth of 10MHz was chosen.  Only normal cyclic prefix and 2 Rx antennas were simulated. 
3. Simulation Results with Impairments
The PUSCH simulation results with impairments are shown below in Table 1with and without frequency hopping.
Table 1.  PUSCH simulation results with frequency hopping, 10MHz, 2 Rx antennas.

	Channel Model
	Modulation
	Fraction of Nominal Throughput
	No Frequency Hopping
	Inter-TTI Frequency Hopping
	Intra-TTI and Inter-TTI Frequency Hopping

	EVA5
	QPSK
	30%
	-2.8
	-2.7
	-2.7

	
	
	70%
	1.8
	1.9
	1.8

	
	16QAM
	30%
	3.9
	3.9
	3.8

	
	
	70%
	11.6
	11.8
	11.9

	ETU70
	QPSK
	30%
	-2.1
	-2.3
	-2.2

	
	
	70%
	2.6
	2.6
	2.4

	ETU300
	QPSK
	30%
	-1.9
	-2.1
	-2.2

	
	
	70%
	3.1
	2.8
	2.8


From the results shown in Table 1, it is seen that in general performance with frequency hopping is approximately the same as performance without frequency hopping.  No significant variation in performance was observed and it may be reasonable to conclude that the performance requirement for frequency hopping will be similar to those currently defined.
Although not simulated, it is expected that the performance difference with and without frequency hopping for 4 Rx antennas will be similar to those shown here.
4. References
[1] “PUSCH Frequency Hopping Simulation assumptions,” Samsung, email reflector discussion.
[2] R4-081636, “Minutes of BS demodulation performance ad-hoc”, Ericsson, RAN4#47bis, Munich, Germany.




























































































































































































































































