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1 Introduction
In RAN#71 a new WI on enhanced AAS was approved [1]. The main goal of the new WI is to create a set of AAS BS requirements which no longer require a conducted interface and are all OTA.
An approximate plan on how we should start the work was submitted for discussion this meeting. This document expands on the subject of the EMC requirements.

2 Discussion

In the WID [1] it states the following about the in-band requirements
EMC requirements, EMC radiated requirements are similar to the out of band radiated requirements, however both for EMC emissions immunity it must be considered how to handle the radiated wanted signal (the conducted wanted signal is currently put into a resistive load during EMC testing). There may be synergies identified between EMC testing and out of band spurious emissions and blocking testing.
The radiated requirements for both the BS requirements and the EMC requirements were discussed in [3]. However there are a number of other MC requirements which require some investigation.
The biggest different between a REL13 AAS and a proposed all OTA AAS is that if the conducted interface is removed it may not be possible to terminate the output of the transmitter(s) and hence if the AAS is working at  full power then high EIRP’s will be radiated. This could be a problem for a number of reasons:

· The power needs to dissipate somewhere, high radiated fields may produce unwanted harmonics etc due to the test chamber

· In some cases manual interaction with the BS is required. With a high power radiated signal this could present a safety hazard.

Some of the key requirements will be briefly discussed below to highlight any issues which need to be addressed.:

2.1 Radiated Emissions

Clearly in the wanted band the wanted radiated signal will dominate. Also it may be that the OTA spurious emissions due to the AAS BS requirements could be higher than those of the EMC requirement. 

The original EMC requirement therefore may be not longer needed.
2.2 Conducted emission DC power input/output port or AC mains power input/output port
During this test it is clear that the power supplies should be operating at load, therefore the AAS BS would need to be radiating. From the definition of this test it would seem likely that the test set up could be set up and operated remotely while full power was radiated from the AAS BS. 

It would be necessary to ensure that the radiated power did not interfere or effect the conducted measurements.

2.3 Telecommunications ports

These test could also be carried out without the need for manual intervention, however its also worth noting that a full load on the AAS BS may not affect the emissions from the telecommunication ports, therefore it could be specified to carry out this test with the radios off.

2.4 Immunity Tests

The immunity tests need to be set up with a valid communications link set up on the base station over the air interface

Immunity tests on the entire base station shall be performed by establishing communication links at the air interface (e.g. with the mobile simulator) and the S1 interface (e.g. with an EPC simulator) and evaluating the throughput (see Figure 9.2.1);
Currently this can be done in a conducted fashion with cables between the UE simulator and the BS. In an AAS then this will have to be done with a radiated link. In this case as the test UE is likely to be very close to the AAS BS a large output power is not needed.

If the BS is capable of transmitting a low power signal to maintain a link then this is probably sufficient to test the immunity. The PSU and PA operating at full power would not be likely to effect the AAS BS response to the stimulus applied in the immunity tests.

2.4.1 RF electromagnetic field (80 MHz - 1000 MHz, 1400 MHz to 2700 MHz)
This test is defined as:

This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic field disturbance at the enclosure.

The important part of this being that it’s the immunity of the enclosure. Current this means without any external antennas. Hence the receivers ability to deal with these interferers is not being tested, but the enclosures ability to prevent them interfering with the electronics internally.

It may be such disturbances fit under the definition of ‘narrow band responses’ and hence do not constitute a failure. However it is likely that some study is needed to see if these tests are compatible with an AAS BS with an antenna connected.

2.4.2 Electrostatic discharge
This is one of the tests where (to my understanding) a tester applies an electrostatic discharge (calibrated spark) to the exposed surfaces and connectors etc of the BS enclosure.

Clearly this cannot be done with the AAS BS transmitting at full power.

However the test is generally regarded to be testing the digital circuits responses to induced transients, it is unlikely that the PA’s working at full power or not makes any difference to the result of the test.

Whilst it is important that a communication link is established, the test could be carried out when this is at safe power levels.

This may of course require a special test mode for the AAS BS.
3 Summary
This document has discussed the EMC requirements and how they may apply to an all OTA AAS BS. Some key points which will need solving have been highlighted
· Radiated emissions from enclosure need to be aligned with OTA radiated emissions from antenna array.

· Chambers must be capable of withstanding the radiated EIRP without generating additional emissions.

· Radiated immunity tests must be suitable for a system with the receivers also exposed to such levels (not just the enclosure)

· Tests which require probes or measurement equipment inside the chamber (e.g. conducted emissions) those probes must not be disturbed by the OTA radiated signal.
· A communication slink needs to be established for immunity tests, investigate if this could be achieved with low radiated power from AAS BS.

These issues will need studying and resolving before the EMC test can be applied to the OTA system.
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