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Inter-Cell D-STTD Scheme for 16m 
Yi Lu, Tao Wu, Yinggang Du
Huawei
1. Introduction
16m SRD[1] required more improvement in 16e system in terms of coverage and user throughput, especially cell-edge throughput. STBC/SFBC and FFR are widely used for transmission reliability and interference mitigation when MS is on the edge of the cell and the channel is not very good. However, the frequency efficiency and cell capacity of the scheme above is very low. 
2. Proposed Scheme
We propose an inter-cell D-STTD scheme in downlink shown as Figure 1. In the scheme, MS1 is on the edge of cell 1 and MS2 is on the edge of cell 2. MS1 detects the orthogonal pilots from BS1 and from BS2 respectively, and then obtains the wireless channels H1 and H2’. MS2 detects the orthogonal pilots from BS1 and from BS2 respectively, and then obtains the wireless channels H2 and H1’. BS1 and BS2 allocate data by STTD mode on the same time frequency resources for MS1 and MS2 cooperatively. MS1 will assume he is in the D-STTD mode because he can detect the interfered channel H2’, and so will MS2.
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Figure 1 an illustration of Inter-cell D-STTD Scheme
The process of proposed scheme is as following: 
(1) BS1 receives CQI or the pilots transmitting from MS1 and finds that MS1 is on the edge of the cell, it prefers to transmit data to MS1 by STTD mode in DL. BS2 receives CQI or the pilots transmitting from MS2 and finds that MS2 is on the edge of the cell, it prefers to transmit data to MS2 by STTD mode in DL.
(2) BS1 collaborates with BS2 and allocates the time frequency resource for MS1 while BS2 allocate the same resource for MS2. The pilots transmitted from BS1 are orthogonal to the pilots transmitted from BS2.
(3) MS1 detects the pilots from BS1 and BS2 and estimates the channels between MS1 and each BS respectively. Suppose BS1 and BS2 both have two transmit antennas respectively and MS1 has two receive antennas. The signal received on MS1 is below.
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The equation can transform as: 
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So MS1 can decode his data by ZF or MMSE detection. MS2 can also demodulate his own data by estimating the channels H2 and H1’.
3. Conclusion
In this contribution, we propose an inter-cell D-STTD scheme in downlink. Two BSs allocate the same time frequency resources for their cell edge users cooperatively and transmit data by STTD mode. When adopting this scheme, two BSs schedule orthogonal pilots for channel estimating.
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4. Text Proposal to SDD
------------------------------------Start text proposal------------------------------------
[Adopt the following text in the P802.16m System Description Document (SDD)]
11.x  STTD 
Multiple BSs allocate the same time frequency resources for their cell edge users cooperatively and transmit data by STTD mode.
------------------------------------End text proposal------------------------------------
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