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1. Introduction
In RAN1#51, [1] was agreed as the way forward for an optimized frame structure type 2. Resources in special sub-frame are agreed to be used as:
· DwPTS

· Primary synchronization signal transmitted in the first OFDM symbol of the  DwPTS
· Resources not used for synchronization signals can be used for data, reference signals and control signaling
· UpPTS

· Two OFDM symbols in UpPTS used for the short random access preamble
· Resources not used for random access can be used for data and reference signals (sounding and/or demodulation reference signals)

· No PUCCH is transmitted in UpPTS
In this contribution, detailed use of resources in the special subframe is discussed and it is proposed that:
· Minimum DwPTS length is 2 OFDM symbols and resources in DwPTS other than P-SCH and reference signals are scheduled alone always.
· Reference signals in the first 2 symbols of DwPTS are shifted by one symbol.
· Control channels exist in DwPTS always and start from the 2nd symbol in DwPTS
· The resources in the first symbol in DwPTS other than P-SCH in case of bandwidth wider than 1.25MHz are used for control channels and no PDSCH there.
· The scheduling mechanism for resources in UpPTS can be controlled by eNB and no need to be standardized.
2. Discussion
2.1. Usage of resources in DwPTS
Because of optimization of FS2, we have more resources in DwPTS, the scheduling mechanism for the resource in DwPTS becomes an issue to be resolved. There are mainly two kinds of scheduling mechanism to be considered, and a compare between the methods are shown as below:
· Resources in DwPTS are scheduled alone, control channels exist in DwPTS always, including PCFICH, PHICH and PDCCH
· PHICH in DwPTS can help reduce HARQ RTT in uplink
· Uplink subframes can be scheduled by PDCCH in DwPTS
· May lead some limitation to the minimum length of DwPTS

· Resources in DwPTS are scheduled together with subframe 0
· Two methods in implementation
· Resources in DwPTS scheduled together with subframe 0 to form longer TTI
· Different TTI length than other subframes, may need define a larger buffer size for the longer TTI in the specification
· Resources in DwPTS scheduled together with subframe 0 but as a separate TTI
· Need a scheme that multiple TTIs are scheduled by one PDCCH with DL schedule format, which may lead to much standard effort
As compared above, the “schedule alone” mechanism shows more benefits but without much complexity. So it is proposed that the resources in DwPTS are scheduled alone, and control signaling exists in DwPTS always, including PCFICH, PHICH and PDCCH. Accordingly, to avoid collision with P-SCH in narrow band case, the minimum length of DwPTS is two OFDM symbols.
Different from normal downlink subframes, the central 6 RBs in frequency domain in the 1st OFDM of DwPTS are used for P-SCH, which will affect reference signals in the same position. To avoid this collision, we propose to shift reference signals in the fist 2 symbols of DwPTS by one symbol, i.e. reference signals for antenna port 0 & 1 are shifted from the 1st symbol to the 2nd symbol, and reference signals for antenna port 2 & 3 are shifted from the 2nd symbol to the 3rd symbol.
To guarantee the demodulation performance, the control channels in DwPTS start from the 2nd symbol according to the RS position, and the resource mapping scheme depends on the length of DwPTS and downlink system bandwidth.
· When length of DwPTS is 2 OFDM symbols, the control channels are mapped to the 2nd symbol and then the 1st symbol (in resources apart from P-SCH in case of DL bandwidth wider than 1.25MHz), as shown in figure 1. 
· When the length of DwPTS is larger than 2 OFDM symbols, the control channels are mapped to the 2nd symbol and then the 3rd symbol and finally the 1st symbol (in resources apart from P-SCH in case of DL bandwidth wider than 1.25MHz), as shown in figure 2.  In such scheme, the resource mapping of the first two symbols for control channels is the same as in normal downlink subframes according to current agreement.
· The resources in the first symbol in DwPTS other than P-SCH in case of bandwidth wider than 1.25MHz are used for control channels and no PDSCH in the first symbol.
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Figure 1 Mapping of control channels in DwPTS = 2 symbols
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Figure 2 Mapping of control channels in DwPTS > 2 symbols
2.2. Usage of resources in UpPTS
According to current assumption, we have no PUCCH in UpPTS and the resources in UpPTS other than short PRACH are used for PUSCH, UL DM RS and SRS. For LTE TDD, we already have subframe indication in UL grant by which single or multiple uplink subframes can be scheduled using one UL grant, so the scheduling mechanism of resources in UpPTS, i.e. scheduled alone or together with subframe 2, can be controlled by eNB depending on implementation, and no need to be standardized.
3. Conclusion
In this contribution, detail use of resources in special sub-frames is discussed and it is proposed that:

· Minimum DwPTS length is 2 OFDM symbols and resources in DwPTS other than P-SCH and reference signals are scheduled alone always
· Reference signals in the first 2 symbols of DwPTS are shifted by one symbol
· Control channels exist in DwPTS always and start from the 2nd symbol in DwPTS
· The resources in the first symbol in DwPTS other than P-SCH in case of bandwidth wider than 1.25MHz are used for control channels and no PDSCH there
· The scheduling mechanism for resources in UpPTS can be controlled by eNB and no need to be standardized.
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