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1 Introduction
To achieve the frequency diversity and interference diversity, Frequency Hopping (FH) localized transmission will be supported in E-UTRA uplink to substitute the distributed transmission. From the contributions [1-7], we can see the obvious FH gain over none FH and distributed transmission, but the evaluation of frequency hopping is based on 0.5ms subframe. As the 1 ms subframe is the working assumption now, The FH gain need to revisit because the channel estimation method changed according the SB RS to LB RS. In this contribution the gain of frequency hopping is re-evaluated and link level performance is provided in E-UTRA uplink.
2 Inter TTI only FH and Intra & Inter TTI FH
Intra TTI frequency hopping is enabled even in a TTI (intra-TTI hopping), and the frequency used in first 0.5ms and in second 0.5ms is different. Inter TTI frequency hopping is hopping between the TTIs. With intra-TTI hopping, it is difficult to use all reference signals in a 1ms TTI for channel estimation, so the channel estimation error from the reference signals can’t be ignore especially at higher moving speed.
Old UL subframe structure is shown in figure 1 where short blocks are used for reference signals for coherent demodulation and long blocks are used for data transmissions.
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Figure 1 Old UL Frame structure 
New UL slot structure is shown in figure 2 where only one long block are used for reference signals for coherent demodulation.
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 Figure 2 New UL Frame structure
The SB RS subcarriers can’t map to the LB data subcarriers one by one, but has some advantage of time interpolation. While LB RS subcarriers can map to the LB data subcarriers one by one, but lose the advantage of time interpolation.
3 Simulation Asumption and Result

3.1 Simulation Asumption
Table 1 is the simulation assumption parameters sets

Table 1 Simulation parameters

	Parameter
	Assumption

	Bandwidth
	5.0 MHz

	Carry Frequency
	2.0 GHz

	Channel Model
	6-ray Typical Urban

	Velocity
	3km/h, 120 km/h, 350km/h

	Sampling Rate
	7.68 MHz

	RB Size
	12 subcarriers

	TTI length
	1.0 ms

	Antenna Configuration
	1 Tx, 2 Rx

	Equalizer
	FDE-MMSE

	Channel Estimation
	Ideal/real

	Hopping pattern
	Latin square inter TTI &intra TTI


Table 2 MCS parameters

	Modulation
	Code Rate
	TB Size
	# of Allocated

Subcarriers

	QPSK
	R=1/2
	138
	12

	16QAM
	R=1/2
	282
	12


Table 3 16 QAM Signal Constellation Rearrangements
	# of Transmissions
	Signal Constellation Rearrangement

	0
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3.2 Simulation Result
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Figure 3 Initial BLER of QPSK, 12 subcarriers performance
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Figure 4 Initial BLER of QPSK, 12 subcarriers performance
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Figure 5 Initial BLER of 16QAM, 12 subcarriers performance
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Figure 6 Initial BLER of 16QAM, 12 subcarriers performance
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Figure 7 Initial BLER of QPSK, 12 subcarriers performance

4 Conclusion
In this contribution, from the analysis and simulation under the different scenario, the channel estimation with two SB or one LB, with the predefined frequency hopping pattern can both provides link level performance gain except the very high moving speed such as 350km/h. The gain mainly comes from the intra TTI frequency diversity. From the reference document, the inter TTI FH can bring gain from interference diversity and improve the system throughput. So we propose the frequency hopping pattern are under control of the uplink scheduler and may vary on a per-slot basis.
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