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1. Introduction

In the last TDD Adhoc meeting, it was agreed to evaluate whether the frame structure type 2 should use two short blocks or one long block for uplink DM RS based on the aligned simulation assumption. For TDD with the frame structure type 2, the SB RS and LB RS structures are shown in Fig. 1 and 2 (normal CP case) respectively, where DM RS are mapped on the yellow blocks. The main difference between SB and LB structures is the interpolation of channel estimations within a sub-frame can be available with SB structure but cannot with LB structure while LB structure can generate more Zadoff-Chu sequences than SB structure.
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Fig. 1 SB Structure
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Fig. 2 LB Structure

In this contribution, the simulation results at different UE velocities are provided to compare the link performance of SB and LB structure as reference to determine what kinds of RS structure should be used for frame structure type 2.
2. Simulation Assumptions

The aligned simulation assumptions during email reflector discussion are summarized in Table 1.

Table 1.  Simulation Assumptions.

	Parameter
	Value

	Carrier Bandwidth
	5 MHz

	FFT size
	512

	Carrier Frequency
	2.0 GHz

	Propagation channels
	3GPP TU (with power delay profile in M.1225), independent fading, 

	Channel estimator
	MMSE in frequency domain, and linear interpolation in time domain for SB, no interpolation in time domain for LB.

	Used Resources
	2 RU (24 subcarriers)

	Coding type
	3GPP R6 turbo code, 1/2 coding rate for all speeds, and 1/8 coding rate for QPSK 350km/h

	Modulation and Mobile Speed
	QPSK (3km/h, 30km/h, 120km/h and 350km/h), 

16QAM (3km/h, 30km/h and 120km/h)

	# of RX antennas at Node B
	2

	# of TX antennas at UE
	1

	Receiver processing
	MRC 

	Output Results
	BLER (1 to 1e-3) after decoding


3. Simulation Results

Simulation results are given in Figs. 3-10.
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Fig. 3 QPSK 1/2 @ 3kmph
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Fig. 4 QPSK 1/2 @ 30kmph
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Fig. 5 QPSK 1/2 @ 120kmph
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Fig. 6 QPSK 1/2@350kmph
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Fig. 7 QPSK 1/8 @ 350kmph
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Fig. 8 16QAM 1/2 @ 3kmph
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Fig. 9 16QAM 1/2 @ 30kmph
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Fig. 10 16QAM 1/2 @ 120kmph

4. Conclusions

The contribution presented the performance comparison between LB and SB RS structures for TDD UL with frame structure type 2. Based on the simulation results presented in this contribution, we suggest that, as for TDD with frame structure 2, SB RS structure should be kept for UL demodulation unless performance loss with LB RS structure in high speed scenarios can be compensated properly to acceptable level without additional RS overhead. We can summarize the following:
· For low UE velocities, such as 3kmph and 30kmph the link performance of LB and SB RS structure is comparable while one LB RS can outperform two SB RS slightly.
· For higher UE velocities, such as 120kmph and 350kmph, the SB RS structure performs significantly better than the LB RS structure. In the scenario of QPSK 1/2@120kmph, the performance difference between SB and LB structure is about 2dB around 1e-2 BLER. Especially in the scenarios of QPSK 1/8@350kmph and 16QAM 1/2@120kmph, the performance curves cannot be convergent.
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