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1 Introduction

In synchronized TD-LTE network, strong (e.g., about -130dBm~-96dBm/PRB) and long-term (e.g., exist several hours) uplink interference, which is caused by the downlink signal of remote base station (e.g., 150km~320km away), can occasionally be observed by Macro base station in some atmospheric conditions that is favorable for producing tropospheric bending of VHF, UHF and/or microwave radio waves. When applying the special subframe configuration 10 (SSP10) in macro scenario, since the long duration of DwPTS as 6 symbols, strong remote eNB interference still can be envisioned, not only to the UpPTS but also to the following UL subframe. To apply the SSP10 in macro scenario, enhancement is necessary. 
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Fig. 1 Illustration of remote base station interference
2 Discussion on additional signalling for special subframe configuration 10
The SSP10 transmission pattern in a PRB is shown in Fig. 2. The maximum PDCCH two symbol, and the central 6 PRB of the third symbol is PSS. The following three symbols after PSS can be applied for transmission of PDSCH. 
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Fig. 2 SSP10 transmission pattern in a PRB
To reduce the DL transmission in DwPTS in SSP10, the eNB can avoid scheduling PDSCH in DwPTS region, as shown in Fig. 3. Even though the PDSCH can be avoided by scheduling of eNB, the CRS at the 5th symbol (e.g., l=4 in the first slot of special subframe) still shall be transmitted, since CRS is always on signal. Based on the analysis of commercial TD-LTE network on the remote-eNB interference, the interference caused by wideband and always-on CRS transmission is one of the dominant factor. To solve the remote-eNB-eNB inference issue, the aggressor eNB should reduce the DL transmission in special subframe as much as possible, including the CRS mentioned above. To achieve no CRS in PDSCH region of DwPTS, a new higher layer signalling need to be specified. Thus it is proposed to specify a Rel-14 higher layer signalling to inform the UE that, for special subframe configuration 10, whether the CRS on the 5th symbol of DwPTS is transmitted or not. If the UE is informed that no CRS is transmitted on the 5th symbol of DwPTS, UE does not perform measurement and channel estimation based on the CRS transmitted on the 5th symbol of DwPTS, and UE is not expected to decode PDCCH in DwPTS. The corresponding transmission pattern is illustrated in Fig. 4. In addition, to allow both RRC-idle mode UEs and RRC-connected mode UEs know the signalling, it is necessary to include this signalling in cell-specific common radio resource configurations, i.e., in system information. 
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Fig. 3 SSP10 transmission pattern in a PRB without scheduling of PDSCH
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Fig. 4 SSP10 transmission pattern in a PRB without DL signal (including PDSCH and CRS) in PDSCH region 
Proposal: For special subframe configuration 10, specify a Rel-14 cell-specific common RRC signalling to inform the UE that whether the CRS on the 5th symbol of DwPTS is transmitted or not. If the UE is informed that no CRS is transmitted on the 5th symbol of DwPTS, UE does not perform CRS-based measurement and channel estimation on the 5th symbol of DwPTS, and UE is not expected to decode PDCCH in DwPTS. Send a LS to RAN2 to specify the signalling. 
3 Conclusion

In this contribution, we discuss signalling enhancement to allow special subframe configuration 10 be implemented in macro deployment scenario while solving the remote-eNB-eNB inference in LTE TDD network. The following is proposed:  
Proposal: For special subframe configuration 10, specify a Rel-14 cell-specific common RRC signalling to inform the UE that whether the CRS on the 5th symbol of DwPTS is transmitted or not. If the UE is informed that no CRS is transmitted on the 5th symbol of DwPTS, UE does not perform CRS-based measurement and channel estimation on the 5th symbol of DwPTS, and UE is not expected to decode PDCCH in DwPTS. Send a LS to RAN2 to specify the signalling. 
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