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 Calibration Sounding Channel for Multi-BS MIMO with OTA DL/UL Mismatch (16.5.1.3.1)
 Tsung-Yu Tsai, Chun-Che Chien, Kanchei(Ken) Loa, Youn-Tai Lee, Yung-Lan Tseng, Yi-Ting Lin, Chun-Yen Hsu, Chiu-wen Chen,  
Institute for Information Industry (III)
Introduction 

In current UL sounding based CL-MD and Co-MIMO operation, the purpose of DL/UL phase mismatch calibration is solely for TX/RS radio phase mismatch, and the phase of over the air (OTA) channel of DL and UL for each of the ABS involved in multi-BS operation is assumed to be the same. From the view of probability, it is hard to have the channel reciprocity of single DL/UL channel, not mention to the scenario where multiple ABSs exist and all multiple DL/UL channels satisfy the condition of channel reciprocity. 
In this contribution, we proposed a calibration scheme to solve the problem of OTA DL/UL channel mismatch under current sounding based calibration scheme. 
Proposed Modification

  The general concept of the modification is conveying the information of the differential phase of each adjacent ABS to the serving ABS in the DL channels, instead of their original phases.

For the collaborative ABSs which are not the serving ABS, AMS sends the calibration sounding sequence obtained by replacing the original sounding signal 
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 is the phase of DL channel of the adjacent ABS involved in DL multi-BS joint MIMO processing (the adjacent ABSs which are listed in adjAbsBitmapMultiBSMIMO) on the k-th subcarrier and 
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is that of the serving ABS(all from the first antenna at ABS to the first antenna at AMS). The added calibration scheme does not change the fundamental characteristic of the current sounding based calibration, and the calibration sounding channel for the serving ABS is not necessary.
Example of Usage

1. Three collaborated ABSs: serving ABS, Neighbor ABS2, and Neighbor ABS2
2. AMS sends the calibration sounding sequence obtained by replacing the original sounding signal 
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 is the phase of DL channel of the adjacent ABS involved in DL multi-BS joint MIMO processing and 
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is the serving ABS downlink phase.
2. ABSs could estimated the UL channel response using calibration sounding channel, adjacent ABS1 and adjacent ABS2 can obtain the phase 
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, where 
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 is the phase of DL channel of adjacent ABSx on the k-th subcarrier and 
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 is the phase of UL channel of adjacent ABSx on the k-th subcarrier .
3. Denote dk as the data symbol that is transmitted on subcarrier k. Upon transmission, neighbor ABS1 and ABS2 pre-compensate dk by 
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, respectively. And the transmit signal would be 
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respectively. The serving ABS transmit the signal without pre-compensate and the precoding matrix is the absolute of uplink channel , i.e.,  
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4. At the AMS side, the received signal from neighbor ABS1 is 
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, similarly, the phases of received signal from neighbor ABS2 is 
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, and from the serving ABS is 
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.Thus, coherent joint transmission is achieved with only two calibration sounding channels. Above result have assumed that only the phase difference between UL and DL exist, the amplitude of UL and DL channel are the same.
5. The phase 
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 can then be compensated at the AMS side
 

Conclusion
   The proposed scheme of the sounding based calibration for OTA DL/UL mismatch has the following advantages:
1. The proposed scheme which bears the differential downlink phase information of adjacent ABS to serving ABS on the sounding sequence can reduce the processing overheads of the serving ABS.
2. The operation procedure and mechanism is the same with the calibration of TX/RX RF phase mismatch in the current text.

Proposed text
16.5.1.3 DL Multi-BS Joint MIMO Processing

16.5.1.3.1 Operation procedure
[Insert the following text in line 46, page 856 of P80216m_D8]
For UL sounding based DL CL-MD and Co-MIMO operation, the sounding sequence can be used for DL/UL channel the calibration of TX/RX RF phase mismatch caused by the hardware or over the air (OTA) UL/DL channel phase mismatch caused by the non-ideal channel reciprocity of UL and DL channels involved in DL Multi-BS joint MIMO processing. 

For the purpose of TX/RX RF phase calibration at ABSs, Uupon receiving AAI_MULTI_BS_SOUNDING-CAL, the AMS shall send the calibration sounding sequence obtained by replacing bk in equation (277) by 
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is the phase of downlink channel on the k-th subcarrier of the x-th collaborative ABS (from the first antenna at ABS to the first antenna at AMS) measured via downlink midamble. 
ABS uses phases of the received UL calibration sounding sequence as UL TX and DL RX channel RF phase mismatch (i.e. 
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 being UL channel phase). Each collaborative ABS compensates DL TX and UL RX channel RF phase mismatch.

For the purpose of OTA DL/UL channel phase calibration, the AMS shall send the calibration sounding sequence obtained by replacing bk in equation (277) by 
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,where 
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is the phase of downlink channel of the a-th adjacent ABS (other than the serving ABS) involved in DL Multi-BS joint MIMO processing on the k-th subcarrier, and 
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is the phase of the serving ABS’s downlink channel on the k-th subcarrier. The adjacent ABSs (other than the serving ABS) use phase of the received UL calibration sounding sequence to get the phase difference of OTA UL and OTA DL channel phase plus the serving ABS OTA DL channel phase(i.e. 
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[End of proposed text]
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