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1. Introduction
In recent e-mail discussion about LB vs. SB structure for uplink, there is an agreed working assumption to adopt LB RS for 0.5ms slot structure in FDD, and the 0.675 ms structure in EUTRA TDD can be treated separately. In this paper we further express our viewpoints of LB vs. SB for EUTRA TDD with alternative frame structure.

2. Discussion and proposals
Firstly, we give the definitions of LB and SB structure in uplink. According to TR25.814 [1], there are two SBs per slot in uplink to place RS, which is referred to as SB structure. By combining two SBs in one slot into one LB, we get the LB structure. For EUTRA TDD, the SB and LB structure are shown in Fig. 1 and 2 (short CP case), where the yellow blocks are used to send DM pilots.
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Fig. 1 SB Structure
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Fig. 2 LB Structure
LB structure offers following advantages over SB structure: 
1) To provide a "cleaner" structure, because having LB RS allows all TTI blocks to be equivalent and harmonizes the UL and DL sub-frame structures, which brings the implementation simplicity in the use of symmetry between UL and DL slot formats. 
2) To provide a larger number of cyclic shifts (double) and larger number of RS sequences, which facilitates the RS planning.
The major disadvantage of LB structure is to suffer the performance loss for moderate/high speed. In fact in the conclusion of e-mail discussion about LB vs. SB, it is mentioned that whether to add additional RS should be verified.
For TDD with alternative frame structure, the situation becomes different due to the different TTI from FDD. For FDD, there are two LB RS each 1ms TTI in LB structure, which permits interpolation between the two LBs during channel estimation. So the performance loss may be limited to an acceptable level. For TDD, however, there is only one LB RS each 0.675ms TTI by just combining the two SB RS. Under this condition, 16QAM and QPSK can not work at high speed and suffer from obvious performance loss at moderate speed in LB structure (see simulation results in next section). Therefore, if LB structure must be adopted, another LB RS need to be inserted. Additionally, considering another working assumption in RAN1 #47 meeting that sounding RS is transmitted separately from DM RS in an LB, the overhead of RS will be up to 33.33%, i.e. 3 LBs are used to send RS. Even sounding RS is not sent, there are still 2 LBs needed to send DM RS, i.e. overhead of RS is 22.22%. Such a big overhead of RS is unacceptable. Therefore, we propose to keep the current SB structure at least for alternative frame structure.
3. Simulation results

In this section we present the simulation results using both LB and SB structure. Simulation conditions are given in table 1 and simulation results are shown in Fig. 3-7.
Table 1.  Simulation parameters.

	Parameter
	Value

	Carrier Bandwidth
	5 MHz

	FFT size
	512

	Carrier Frequency
	2.6GHz

	Propagation channels
	TU, independent fading

	Mobile Speed
	30kmph, 120kmph and 350kmph

	Channel estimator
	LS and linear interpolation

	Codeword 
	SCW

	Used Resources
	2 PRB

	Code type
	3GPP turbo code, 1/2 coding rate

	Modulation 
	QPSK, 16QAM

	# of TX antennas at Node B
	1

	# of RX antennas at UE
	2

	Receiver method
	MMSE
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Fig. 3 BLER results of LB vs. SB (16QAM-350 kmph)
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Fig.4 BLER results of LB vs. SB (16QAM-120 kmph)
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Fig.5 BLER results of LB vs. SB (16QAM-30 kmph)
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Fig.6 BLER results of LB vs. SB (QPSK-350kmph)
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Fig.7 BLER results of LB vs. SB (QPSK-120 kmph)

From Figs.3-7 we can see that LB structure shows severe error floor of BLER for 16QAM/QPSK under 350kmph, and very obvious performance loss under 120kmph.
4. Conclusions

This paper presented our viewpoints of LB vs. SB structure in uplink for TDD, where we focused on the overhead and performance loss. We propose to keep the current structure, i.e. SB structure in uplink for EUTRA TDD with alternative frame structure.
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