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1. Introduction
In an effort to accurately measure UE Tx emissions in an UL CA scenario, it is critical that the test setup does not provide unrealistic isolation between transmit antennas.  In normal operation, the UE emissions will be affected by intermodulation products resulting from leakage within the device (at PCB level) from one PA to another, as well as over the air coupling between antennas. A test setup that does not account for the over the air coupling may will not show the full effect of the IM products, and may result in a false-pass against critical regulatory requirements.
2. Overview of Issue
Figure 1 shows possible coupling paths within a UE.  Coupling within the PCB resulting in forward intermodulation is shown through the arrows shown at (A).  Coupling within the PCB will be dictated by the UE design and is unaffected by the test system configuration.  Coupling at the Tx antennas resulting in reverse intermodulation is shown at (B).  A conducted test setup will switch out the antennas from the signal path, which may diminish the effects of reverse intermodulation, possibly underestimating the level of spurious emissions.
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Figure 1 - Coupling paths for dual Tx antenna
In system simulations, 10dB is typically used to emulate the over the air coupling expected in a small wireless device.

3. Potential Solutions
To minimize any impact on existing test cases, the proposed solutions would only apply to RAN5 test cases for “Transmitter Characteristics”, where the test case is noted to be “…for CA”.

1. Status Quo

a. Pro: No disruption to existing test cases

b. Pro: No impact on test system complexity

c. Con: does not judge UE for emissions due to IM products resulting from antenna coupling, possibly violating regulatory requirements.

2. Couple all device antennas points to provide a 10dB path between each
a. Pro: For conducted method, most accurately represents over the air scenario

b. Con: Increases test system complexity, especially as the number of antennas increases, perhaps to the point of being impractical
3. Test in radiated mode

a. Pro: All tests executed with actual OTA coupling based on device design

b. Con: Test system complexity/cost (to support radiated chamber)

c. Con: Increased test system uncertainty

4. Couple only transmit antennas to provide 10dB between each
a. Pro: Emulates coupling for IM tests related to dual transmit

b. Con: Increases test system complexity, but complexity only increases with more Tx antennas.  
4. Proposal
Considering the relative merits of the potential solutions, it is our recommendation that solution 4 is implemented, as it addresses the fundamental test hole without requiring undue test system complexity.
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