3GPP TSG-RAN WG4 Meeting #73
R4-147668
San Francisco, 17th – 21st November, 2014

Source: 
Huawei
Title: 
Intra array coupling leakage estimation
Agenda Item:
7.2.5
Document for:
Discussion
1 Introduction
In RAN4#72bis in Singapore, the effects of intra array power leakage was discussed. A WF [1] was approved where certain simplified assumptions would be used for declaration based test cases.
With this contribution, a more general approach is presented, aiming at providing a method to assess the issue for all AAS BS with connectors.
2 Discussion
This test method suggests how the leakage power into each Transceiver output port from all other transmitter output ports in a transceiver array can be estimated and its effects on the unwanted emission can be tested. 
It is assumed that the antenna and RDN is connected to the transceiver array via an array of connectors (as depicted in figure 1).
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Figure 1, AAS BS schematic

It is further assumed that the transceiver array can be disconnected from the RDN/Antenna module for verification of the conducted requirements on the transceiver connector array (as depicted in figure 2).
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Figure 2, schematic of AAS BS with Antenna/RDN array disconnected from the transceiver array. Note that each transceiver has a corresponding connector at the RDN, but the corresponding antenna mapping is (in principle) unknown. 
The corresponding connectors on the RDN can be identified through the mirroring of the transceiver array (as depicted in figure 3).
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Figure 3, Schematic of AAS BS with the RDN/antenna array disconnected from the transceiver array. RDN connectors and corresponding transceiver connectors are show.

The leakage of power between the transceiver array’s transmitters can be estimated, and the internal coupling unwanted emission creation tested, using the following method:

1. Place the antenna array so that its transmitted radiation cannot be reflected back into it, and no substantial power can be received.
2. Measure the isolation between all connectors of the antenna/RDN sub-module (using e.g. a network analyser).

3. Divide the rated power of each transceiver connector with the isolation to each of the corresponding other RDN/antenna connectors. (Linear scales). The matrix below is partly filled with estimated leakage power results, suggesting the method. P1 is the rated power at connector 1. S12 is the isolation between antenna connectors 1 and 2 (linear values).
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4. Identify the maximum leakage power into each connector (max of each row in the above matrix)
5. For each transceiver array connector: Add all Power/Isolation combinations greater than 10% of the maximum to form the total leakage level to be applied as backward signal in the test.(linear scales).
6. Connect each transceiver to a directive coupler as is done for the Transmitter IM test.

7. Apply the backwards directed power at levels corresponding to the calculated leakage levels.

8. Set all transmitters in the transceiver array to transmit at their respective rated output power.

9. Measure the output power signal quality and compare it to the requirements (which are the same as for the Transmitter IM test).
If the RDN is reciprocal (S12 = S21), and with only one mode of operation, the number of needed measurements (m) for N transceiver connectors is 

For non-reciprocal RDN with only on mode of operation, the number is twice as much (but network analysers readily provide S12 and S21 in the same instant). The number of modes will multiply the number of measurements.
3 Conclusion
· A method for estimating the intra array leakage power in AAS BS with connectors and a corresponding test, is presented. 
· This method is applicable on all Antenna/RDN array configurations and all power distribution profiles in the transceiver array.
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