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1. Introduction

Antenna calibration is needed to guarantee the performance of MIMO in LTE system. This proposal discusses the necessity for standardization of calibration methods.

2. Background
Two calibration methods have been proposed [1][2]. The method in [1] estimates the time-misalignment of different RF chain to deal with the frequency selectivity. The method in [2] estimates the channel characteristic (amplitude & phase) difference of different RF chains with the assistance of UE. 

From the contributions, we can see:

1． Both methods need measurements from UE.

2． Both of them need feedback from UE.

3． The second method need control signaling support to inform the UE make measurements.

4． Both of them make UE more complex and shorten the UE battery life.

However, there are calibration methods that can be done solely by the Node B and doesn’t need help from UE. Thus no standardization is required. In next section, such a calibration method is shown. 

3. Node B based Calibration Method 

A calibration network and a calibration antenna can be added in the eNode B. The base station structure is as follows: 
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Figure 1
   BS structure with calibration network and calibration antenna

The calibration procedure includes two steps: calibration resource scheduling and antenna calibration. 

Calibration resource scheduling:

Time and frequency resources need to be scheduled to make a calibration. These resources can be called calibration resource and calibration pilots resides on these calibration resources. The resources occupied by the calibration pilots will not be used to transmit data or control signaling. Calibration resource could be allocated in GP in TDD mode or scheduled in normal subframe (similar to compressed mode in UTRA) in both FDD and TDD mode.

Antenna calibration:

After the scheduler allocates the calibration resource, antenna calibration can be done as shown in Figure 1:

1) Transmit calibration

· Calibration signal processing (CSP) module produces the calibration pilot sequences 
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for every antenna that need to be calibrated.

· After the modulation, calibration pilot sequences are transmitted through the RF link of each antenna. The channel characteristic of RF link denote as
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· The calibration pilot sequences are coupled to the calibration antenna through the calibration network.

· After demodulation, the calibration pilot sequences are received by the CSP module. The received signals denote as
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 is i.i.d AWGN.

· The CSP module estimates the calibration parameters
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 for each antenna that need to be calibrated.

2) Receive calibration

· Calibration signal processing (CSP) module produces one calibration pilot sequence
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· After the modulation, calibration pilot sequence is transmitted through the RF link of calibration antenna.

· The calibration pilot sequence is coupled by the calibration network to each antenna.

· After demodulation, the calibration pilot sequence is received by the CSP module. The electrical characteristic of RF link denote as
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, the received signals denote as 
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· The CSP module estimates the calibration parameters 
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 for each antenna that need to be calibrated.

For TDD, transmit and receive calibration operate on the same frequency, while for FDD, they use DL and UL frequency respectively.
4. Conclusion

In this contribution, a Node B based antenna calibration method is introduced for both LTE TDD and FDD. The calibration is finished by the Node B only and doesn’t need any help from UE, thus no standardization is needed. Other benefits include less signaling overhead, less network and UE complexity and possibly higher calibration accuracy taking the interference on the RS from other cells into account. 

The proposal is: do not specify antenna calibration in LTE and leave it to implementation.
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