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1	Introduction
When a test is run with several transmission ports in a open loop manner the calibration between the transmit antenna ports may be an issue. In real network, when closed loop link adaptation is available the effect of non perfectly calibrated antenna ports may be mitigated by the UE itself who will change the best precoding matrix in order to better match the composite channel created by the wireless channel and the non perfect tx or rx port calibration.


Previously RAN 4 made the assumption that perfect transmitter ports calibration is possible, nevertheless a certain phase misalignment should be considered between the rx ports.
If the tx port calibration is not possible the following model (in frequency domain) applies

Case 1:	

Where H is the NRxxNTx channel matrix in frequency domain (at frequency n) and DTxn is the the NTxxNtx phase imbalance matrix. If tx phase calibration is possible and there is only an rx phase imbalance the received signal can be written as


 Case 2: 	

Where DRxn is the the NRxxNRx phase imbalance matrix, and W is the precoder

It should be noted that the SNR is impacted by the presence of the matrix D in case 1, while it is not impacted in case 2. 

In this document we propose a model which can be used for all the CSI tests. If agreeable this model can be used in the simulations to check whether tx calibration is needed while accepting some rx ports uncalibration or whether tx uncalibrated ports can be accepted. 


2	Discussion

The matrix D corresponds to a phase shift. This can come from a cabling effect (time misalignment between the ports)  and it can correspond as well to a phase noise component. The phase noise component is in general already included in the implementation margin and hence we think that it is not needed to explicitly model this effect here. Hence we propose the following:
Proposal 1. Model the phase misalignment between the ports as result of a time misalignment between the ports. 

Under this assumptions the phase misalignment is frequency dependent. In general it can be represented as follows




and 


where tj is the time-misalignment per port. For the eNB, the requirement between any two ports is 65 ns.  
For model 1 the following values can be considered:



In case of model 2: by considering that all the CSI requirements are defined for 2 rx ports, we propose to consider the worst case assumption which is



Hence we propose the following:
Proposal 2: model   as




Or model  as   

3	Conclusions
In this document we propose a model which can be used for the simulations of CSI tests in order to check whether perfect tx port calibration is needed. In case tx ports calibration is needed, the model of DRx can be be also applied in the simulation set up. The proposals are as follows:

Proposal 1. Model the phase misalignment between the ports as result of a time misalignment between the ports. 

Proposal 2: model   as




Or model  as        
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