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1 Introduction

In the last RAN1 #46bis Seoul meeting, the drafting section for cell search is proposed [1]. It is suggested that for the LCR-aligned TDD frame structure, the P-SCH is placed in the DwPTS and S-SCH is placed in the last OFDM symbol of TS0. It is said that there is no need to detect the CP-length blindly. But when taking the LCR-aligned TDD frame structure into account, as illustrated in figure 1, there is a small idle period (timeslot interval : TI) between DwPTS and TS0 which is different based on the CP length of TS0. That is to say, we need to detect the timing of S-SCH blindly after we get the timing from P-SCH. In this contribution, we propose a method to solve this problem which also can improve the performance of S-SCH demodulation.
2 SCH location for LCR-aligned TDD 
The frame structure for LCR-aligned TDD is depicted in Figure 1. According to the numerology of [2], the timeslot interval is 9.38us when long CP is used and 8.33us when short CP is used. More detail is illustrated in figure 2. Based on the working assumption that the P-SCH is transmitted in downlink special time slot DwPTS, and the S-SCH is transmitted in the last OFDM symbol of TS0 timeslot, the timing of S-SCH can be deduced from the timing of P-SCH directly because the difference of TI.
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Figure 1 frame structure for LCR-aligned TDD
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Figure 2 SCH location for TDD frame structure
3 Proposed solution 

Generally, the timeslot interval can be used for switching guard period from UL to DL traffic timeslot [2]. But the special timeslot interval between TS0 and DwPTS will not be used for switching guard period because both the TS0 and DwPTS are downlink timeslots. Therefore, one way to solve the ambiguity of S-SCH timing is cyclic postfix insertion in this special timeslot interval. 

In general, there may be several methods of cyclic postfix insertion in the timeslot interval. In order to describe briefly, we denote 
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 as the number of samples in TI of the short and long CP sub-frames respectively. 

Option 1: There are 
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 samples inserted in the TI for short CP TS0 while there is no cyclic postfix insertion in the TI for long CP TS0.

Option 2: there are 
[image: image6.wmf]sl

NNC

-+

 samples inserted in the TI for short CP TS0 while there are 
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samples for long CP TS0, where 
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is a constant between 0~
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Option 3: there are 
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 samples inserted in the TI for short CP TS0 while there are 
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 samples for long CP TS0, which means that all the samples in the TI are used as cyclic postfix.

Figure 3 (a) ~ (c) demonstrates the three options respectively.


By this way, the timing of S-SCH can be obtained right after the P-SCH timing is finished regardless of CP length that TS0 is used. In fact, the cyclic postfix insertion is another means of extending the CP length. Longer CP length may help the S-SCH be more robust in dispersive channel, resulting in improved demodulation performance.
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Figure 3: three options of the cyclic postfix insertion.
4 Conclusion

In this contribution, some issues related to the SCH location for the E-UTRA TDD mode are discussed:
· The S-SCH is located in the last OFDM symbol of TS0 and P-SCH is located in the special timeslot interval DwPTS.
· Channel estimation for coherent demodulation of S-SCH can use the adjacent P-SCH signal.
· Cyclic postfix is inserted in the timeslot interval between S-SCH and P-SCH, which can not only avoid S-SCH timing blind detection but also improve the performance of S-SCH demodulation.
5 References

[1] 3GPP, R1-062990, Nokia, Ericsson, el al, “Outcome of cell search drafting section”.
[2] 3GPP, TR25.814(V7.0.0), “Physical Layer Aspects for Evolved UTRA”.
















































































































































































































































































































































Page 3 of 3

_1223226471.unknown

_1223226495.unknown

_1223226505.unknown

_1223226484.unknown

_1220875734.unknown

_1223226440.unknown

_1220875696.unknown

_1220873472.unknown

