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1 Introduction

In the last RAN4#64 meeting, some way forward (WF) on the AAS work in [1] was agreed by the AAS proponents. In the WF, the following working assumptions were agreed, extracted from [1] for convenience:
“When the unwanted adjacent channel emissions at the TRX/antenna outputs are not fully correlated then the ACLR varies in space.
An ACLR level of 45dBc per TRx does not cause substantial degradation in the mean throughput in a victim system.
Further, the following issues were addressed by the WF:

1. Identify and define a suitable reference point to define Tx ACLR (and, if possible, all RF requirements, similar to the antenna connector used in existing requirements).

2. Identify a methodology to define test requirements derived from the specification  reference point, 

The specification reference point should be implementation-independent and can be applied to any AAS.

The Test requirement derivation may include implementation specific parameters (for example N, the number of transceivers)….”
In this contribution, technical discussions on the relationship between traditional antenna ACLR and the composite ACLR were provided and some further simulation results were also provided. The traditional antenna ACLR is also referred as the per element ACLR[2]or the individual port ACLR, and the composite ACLR is also referred as the spatial ACLR[3]. 
Section 2 discussed the reference point in for traditional antenna ACLR test and the variations of the unwanted emissions outside the main lobe of AAS.  
Section 3 discussed the new simulation results and the lower bound of the composite ACLR inside and outside the main lobe of the AAS.
Section 4 discussed the reference point for composite ACLR test of the AAS.
Section 5 gives the conclusion on the reference point for composite ACLR test of the AAS. 
2 Discussion on the reference point of the traditional antenna ACLR
For the traditional antenna ACLR, the reference point for ACLR test is defined at the antenna connector in Release 10 for legacy BS. The traditional antenna ACLR parameter is defined as the out of band emission (OOBE) power to the adjacent band divided by the in-band power.
For the AAS, when the unwanted emissions are fully correlated, the ACLR requirement for BS with AAS may be equivalent to the existing ACLR requirements in Release 10 [4][5]. But, when the unwanted emissions are not fully correlated, the simulation results in [4] revealed that while the composite ACLR value inside the main lobe increased with the correlation coefficient changes from 1 to 0, the composite ACLR value outside the main lobe become worse.
Different with the traditional antenna ACLR which have a constant dBc value within and outside the main lobe, the composite ACLR of the AAS outside the main lobe taking the in band power in the side lobe at the corresponding direction as the reference value varies dynamically with the steering of the main lobe and with the changing of correlation. How to handle the variation of the composite ACLR of the AAS outside the main lobe is a key issue for identifying the reference point at which to define the composite ACLR addressed in the WF[1].

Though the ACLR test value at the traditional antenna connector theoretically indicates the dBc values both inside and outside the main lobe, only the ACLR inside the main lobe is the concern in the co-existence analyses. Traditionally, the ACLR outside the main lobe of the traditional antenna is not a specification issue since it rarely has influence to the co-existence. 

If the variation of the composite ACLR value outside the main lobe of the AAS when the unwanted emissions is not fully correlated will have influence on the reference point and the test method, it is depend on if the possible absolute leakage power within the range of the variation could be tolerated in the coexistence.

To observe the variation range of the leakage power of the composite ACLR outside the main lobe more directly, the method to calculate the composite ACLR value outside the main lobe was revised in this proposal. In the contribution [4], the calculation of composite ACLR value outside the main lobe is to divide the out of band emission (OOBE) power to the adjacent band by the in-band emission power in the same direction. This calculation method has the following drawback: The ACLR value makes no sense about the absolute strength of the OOBE power, since the reference value is misty in the real system.
To get the simulation results in section 3, the in-band power in the main lobe of the AAS was taken as the reference for the calculation of the composite ACLR value outside the main lobe.
For the cases of adjacent co-existence, the receiver in the adjacent band doesn’t care if the leakage power is from the side lobe or not. So taking the in-band main lobe power as the reference value of the composite ACLR is a more direct method to characterize the co-existence requirement in the side lobe.  
3 The new results of the composite ACLR outside the main lobe of AAS 
In this section, the simulation condition is the same as in the contribution [4]. But, the in-band power in the main lobe of the AAS was taken as the reference for the calculation of the composite ACLR value outside the main lobe.

Specifically, the composite ACLR value outside the main lobe is calculated as the OOBE power to the adjacent band in certain direction divided by the in-band main lobe power.
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Figure 2 Spatial distribution of ACLR in different correlation and down tilt angles
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Figure 3 Spatial distribution of ACLR in different correlation and down tilt angles
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Figure 4 Spatial distribution of ACLR in different correlation and down tilt angles
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Figure 5 Spatial distribution of ACLR in different correlation and down tilt angles

The simulation results of the composite ACLR value outside the main lobe corresponding to different down tilt angles was shown in the figures 2 to 5. In each figure, there are six curves describing the variation trend of the composite ACLR value outside the main lobe while the correlation coefficients changed from 1 to 0. 

For the composite ACLR value inside the main lobe, the worst case is corresponding to the correlation coefficient with value 1. In such case, the composite ACLR with the value of 45dB is equal to the value of the single transmitter.

For the composite ACLR value outside the main lobe, the ACLR value at some angle range decreased with the down tilt angle increased.

In the case of down tilt angle is 0 degrees, the worst composite ACLR value outside the main lobe is the curve corresponding to the correlation coefficient with value 0. At this situation, the worst composite ACLR value outside the main lobe is still 10dB better than the 45dB which is the ACLR value of the single transmitter.

In the case of down tilt angle is 15 degrees, the ACLR value outside the main lobe has degradation around the elevation angle -60 degrees. At this situation, the worst composite ACLR value outside the main lobe is nearly 10dB better than the 45dB which is the ACLR value of the single transmitter.

Observation from the simulation results are: 
Obervation1: In the worst case, the worst composite ACLR value outside the main lobe is nearly 10dB better than the 45dB which is the ACLR value of the single transmitter;
Obervation2: Though the exact value of the composite ACLR value outside the main lobe can’t be deduced out from the individual antenna port, but the range or the lower bound of the composite ACLR value outside the main lobe can be deduced out from the ACLR value measured at individual antenna port;
Obervation3: Though the exact value of the composite ACLR value inside the main lobe can’t be deduced out from the individual antenna port when the correlation of the unwanted emission is unknown, but the range or the lower bound of the composite ACLR value outside the main lobe can be deduced out from the ACLR value measured at individual antenna port.
4 Discussion on the reference point of the composite ACLR in AAS
Based on the observation 1, if the composite ACLR in the main lobe is equal to or higher than the lower bound, the composite ACLR in the side lobe will naturally even higher than that lower bound. Since the lower bound have no significant influence to the system capacity [4], it is unnecessary to specify the ACLR for the area outside the main lobe, or the ACLR for the area outside the main lobe will naturally full fill the co-existence requirement. Suppose the composite ACLR parameter in the main lobe to be 45dB which is the ACLR value of the single transmitter, the lower bound of the ACLR relative to the in band power in the main lobe will be nearly 10dB greater than the 45dB within and outside the main lobe.  
Regarding the reference point of the specified composite ACLR test, there two ways two handle it. The first way is to take the far field point within the main lobe as the reference point; the second way is to set the reference point at each antenna port of the AAS. Considering the principles pointed out proposed by the contribution [2], the second way is more convenient for the composite ACLR test. Setting the reference point at each antenna port of the AAS, the test procedure can be simplified. 
5 Conclusion

Based on the above discussion, the conclusions were summarized in the bellow:
The reference point for the composite ACLR test should be defined at each antenna port of the AAS. With definition, the test procedure can be simplified.
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