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1 Introduction

It is agreed to optimize current LTE TDD structure, with maximum commonality with FDD [1]. In the joint contribution, it is proposed that the length of DwPTS could be variable, to allow coexistence with TD-SCDMA. In this contribution, we discuss the reference signal structure in DwPTS.
2 Discussion
In [1], it is proposed to transmit data, control and reference signal in DwPTS. For reference signal in DwPTS, it is preferable that the structure is same as that in normal DL subframes. 
There is one potential issue with the reference signal structure in DwPTS. For the 1st OFDM symbol in DwPTS, the center subcarriers are occupied by P-SCH, therefore reference signal for antenna port 0 and 1 cannot be transmitted in their original locations. If these missing reference signals are not transmitted at all, the channel estimation for PDCCH and/or PDSCH would be impacted. Therefore solutions should be sought. The problem is illustrated in Figure 1 below for normal cyclic prefix and 4 Tx antenna case. 
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Figure 1: Reference Signal Structure

3 Options

There are various options to address the problem highlighted in Figure 1. In the following discussion, we will focus the discussion on how to transmit the first occurrence of the common RS symbols in slot 0 of DwPTS; therefore the figure drawing below only shows the OFDM symbol 0, 1, 2, and 3 of slot 0.

· Option A: shift RS symbols from all antenna ports by 1 OFDM symbol. This is shown in Figure 2 below. 
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Figure 2: Option A

· Option B: Only shift RS symbols occupied by P-SCH. For 2 Tx antenna case, the option puts those RS symbols in OFDM symbol 1; for 4 Tx antenna case, those RS symbols are placed in OFDM symbol 2. It is illustrated in Figure 3 below.
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Figure 3: Option B
The advantages of option A:

· RS symbols for antenna port 0 and 1 are located in the same OFDM symbol, which might be beneficial for implementation.

The disadvantages of option A:

· For PCFICH and PHICH (when n = 1), the decoding latency of option B is smaller compared with option A; in addition, the channel estimation performance is also better for option B especially for high speed UEs.

Weighing pros and cons discussed above, it is preferable to select option A
4 Conclusion
In this contribution, we suggest that the following to be considered for DwPTS RS design:

· It is preferable that the reference signal structure in DwPTS is same as that in other DL subframes.

· Select option A to handle the reference signals whose positions are occupied by P-SCH.
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