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1.   Introduction

In [1] only Frame structure type 2 is applicable to TDD. Each radio frame consists of two half-frames of length 
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each. Each half-frame consists of eight slots of length 
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 and three special fields, DwPTS, GP, and UpPTS. The lengths of DwPTS and UpPTS are configurable subject to the total length of DwPTS, GP and UpPTS being equal to
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. Subframe 1 and 6 consists of DwPTS, GP and UpPTS, all other subframes are defined as two slots where subframe 
[image: image4.wmf]i

 consists of slots 
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Subframes 0 and 5 and DwPTS are always reserved for downlink transmission.  
Both 5 ms and 10 ms switch-point periodicity is supported.

In case of 5 ms switch-point periodicity, UpPTS and subframes 2 and 7 are reserved for uplink transmission.
In case of 10 ms switch-point periodicity, GP and UpPTS only exist in the first half-frame and DwPTS in the second half-frame has a length equal to 
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. UpPTS and subframe 2 are reserved for uplink transmission and subframes 7 to 9 are reserved for downlink transmission.
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Fig.1 Frame structure type 2
In [2], the working assumption regarding to DwPTS is as below:
a) Primary synchronization signal transmitted in the first OFDM symbol of the DwPTS; 
b) Resources not used for synchronization signals in the DwPTS can be used for data, reference signals and control signaling

In this paper, we would like to discuss the reference signals and control signalling of DwPTS.. 
 2.  Discussion about reference signals of DwPTS
Primary synchronization signal transmitted in the first OFDM symbol of the DwPTS, however, figure 1 illustrate the resource elements used for reference signal transmission. Primary synchronization signal in the DwPTS will collide with RS of port 0 and 1 in the first OFDM symbol. Therefore, in this paper, two options are proposed to solve the collision. 
Option 1: shift all RS by one symbol which is shown in figure 3.

Pros:

 Channel estimation is easy to implement because of regular frequency interval of RS
Cons:
     RSs in DwPTS are different completely from FDD, maybe inter cell measure is not easy to implement.
Option 2: only shift RS of the first OFDM symbol and the second OFDM symbol (RS of port 2 and 3) by one symbol which are shown in figure 4
Pros:

 Only RSs of the first OFDM symbol and the second OFDM symbol (RS of port 2 and 3) are different
from FDD, which maybe indicates that the most commonality between TDD and FDD could be achieved.
Cons:
               Frequency interval of RS is not regular.
We prefer slightly to propose the above option 2
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Fig. 2 mapping of downlink reference signals (normal cyclic prefix).
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 Fig. 3 Option1: mapping of downlink reference signals in DwPTS(normal cyclic prefix).
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 Fig. 4 Option 2: mapping of downlink reference signals in DwPTS (normal cyclic prefix).
The same propose will apply for RS patterns of the DwPTS with extend cyclic prefix.
3. Discussion about control signaling of DwPTS
If there are control signalings in the DwPTS, we propose that control signalings would start from the second symbol of DwPTS, which indicates that frequency mapping patterns of PCFICH, PHICH and PDCCH in DwPTS could remain the same with FDD.
4. Conclusion

In this contribution, We prefer slightly to propose the above option 2 of RS pattern in DwPTS (Fig. 4), and that, we also propose that control signaling would start from the second symbol of DwPTS.
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