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1 Introduction
There has been an on going discussion on specifying various EMC requirements for AAS Rel-14 during the last few RAN4 meetings [1] & [2]. In RAN4#81 meeting, a way forward was agreed in [3] to investigate different aspects with regards to EMC requirements for AAS BS. The contributions submitted for this meeting in [4] & [5] address some issues with regards to EMC field strength estimation and specification of spurious emission requirements for AAS BS. 

The contribution in [6] provides a discussion and proposals on the need for meeting the existing blocking requirements during the RI testing. Additionally, it is identified that additional mechanisms such as extending exclusion bands or reducing the RI requirement need to be investigated to ensure that the BS receiver does not get blocked during the RI tests. 
This contributions provides a TP for the AAS TR in [7] with a  proposals on how to avoid exceeding the AAS RF blocking requirements when performing the RI tests for Rel-14 AAS BS (i.e. without the possibility of terminating the antenna port or disconnecting the antennas).
2 Text Proposal

<Start of TP>
5.6 Radiated Immunity aspects

5.6.1 General

The presence of integrated antennas in the AAS BS architecture may lead to an increased amount of field strength generated from the interferer to enter the RX. This in turn may lead to the receiver being inoperable (in case the RF blocking requirements are not met). Hence, mechanisms need to be employed that protect the BS RX from being blocked/damaged during the radiated immunity (RI) testing. 
5.6.2 Measurement set-up for testing RI
This sub-clause provides a comparison between the existing test setup for EMC immunity tests and the problems that may arrise with integrated antennas.
A high level test setup for testing RI for a BS with physical TX/antenna ports is shown in figure 5.6.2-1 where the Equipment Under Test (EUT) is placed in an anechoic chamber with fixed test distances. A range antenna or probe antenna is placed in the camber at a distance of a few meters that generates the interfering signal. 
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Figure 5.6.2-1: Example EMC test measurement set-up for RI test of conventional BS
The expanded test object shows that the antenna port is connected to a terminating load and the BS is transmitting at full TX power during the RI test. The Range angenna is used to generate an electric field strength of 3V/m as the EUT is tested for the RI requirement. However, if an AAS BS with integrated antennas (without physical connectors) was tested under this set-up, then the measurement setup will resemble the example illustrated in figure 5.6.2-2

[image: image2]
Figure 5.6.2-2: Example EMC test measurement set-up for RI test for AAS BS
It is evident that when testing the RI requirement for AAS BS, the non-terminatable antennas will result in the receiver being exposed to significantly higher field strength as compared to the non-AAS BS test setup. Since the antenna port cannot be terminated any longer, the field strength enters the RF chain and will block (& in some cases damage) the receiver. Hence, it needs to be ensured that the field strength that enters the receiver at the TAB should not exceed the AAS blocking requirement of -15 dBm. Otherwise, the RI tests cannot be performed accurately.
5.6.3 Level of interfering signal during RI test

This sub-clause elaborates the level of interfering signal that will be generated if the EUT with non-detachable antennas is tested using the existing RI test setup.

In order to test the RI, the EUT is exposed to a field strength of 3V/m. Assuming a 0 dBi gain from the TX of interferer and using the conversion method in subclause 5.3.1, this leads to an ERP of 34.5 dBm when the TX (interferer) is generated from a distance of 3m.

This can be used to calculate the level of interferer that arrives at the TAB of the EUT. The following assumptions as made to illustrate this example.

Table 5.6.3-1: Assumptions for calculation

	Parameter
	Value

	Electric field strength
	3V/m

	Path loss
	Free space path loss

	AAS ANT gain
	10 dBi

	Receiver Distance
	3 m

	Operating frequency
	690 MHz

	Antenna gain of Interf
	0 dBi


Since the EUT is 3m away from the interferer, the interfering signal arriving at the AAS antenna will experience a pathloss of –38.8 dB. This means that the interfering signal power before the EUT will be -6.4 dBm.

Assuming a gain of 10 dBi, the interfering signal level at the TAB will be: -6.4+10= 3.6 dBm

This example calculation shows that the level of the interfering signal at the TAB will be 18.6 dB higher than the existing requirement of -15dBm. 
Hence, additional mechanisms (such as extending exclusion bands or reducing the RI (V/m) requirement) need to be defined to ensure that the level of the interfering signal does not exceed the existing -15dBm blocking requirement.
5.6.4 Extending RX exclusion zones for RI testing

In order to protect the BS RX during the EMC RI testing from the increased level of interferer, an extension of exclusion zones is required. This sub-clause provides a concept of defining exclusion zones.
It is noted that for an AAS BS without the possibility of disconnecting antennas, the complete field strength of the interferer shall enter in to the RX. In this case, it is extremely dependent on the filter response how much of the interfering signal is allowed in to the RX pass band. This will lead to a scenario illustrated in figure 5.6.4-1 below
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Figure 5.6.4-1: Example of RX filter response

Note that this is a conceptual figure and the filter response does not necessarily look like this.

The filter response can be predicted in certain places where the BS is designed to colocate with other 3GPP or non-3GPP systems. However, there will also be areas/zones in the frequency domain where the response of the filter will be unpredictable. This means that if EMC testing is done in those areas (as defined today), the entire field strength will enter in to the RX pass band and the receiver will be blocked (or even damaged) in some cases.
In order to solve this issue, exclusion zones/bands need to be defined in places where the system is not designed to be operated. This will ensure two aspects:

1) Testing of EMC immunity requirements in all places (in frequency domain) where the systems is designed to be operated, i.e. where the colocation (with 3GPP or other systems) requirements apply.

2) Equipment (BS RX) is protected (during the EMC testing) against the increased level of field strength from the interferer in the places (in frequency domain) where it is not designed to operate. The general blocking requirement of -15 dBm shall however apply in these regions.
This concept is illustrated in figure 5.6.4-2, where exclusion zones are applied where the equipment is not intended to handle strong interference from other systems and the filter response will be unpredictable.

However, this will have an implication that the manufactuer needs to declare which 3GPP and non-3GPP systems the device will colocate/co-exist with, to ensure that the EMC radiated immunity testing could be done in those areas. 
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Figure 5.6.4-2: Concept of defining exclusion zones during EMC immunity testing
Note that this is a conceptual figure and the filter response does not necessarily look like this.

The EMC RI requirement shall hence be specified as follows:
EMC radiated immunity testing shall be performed in the areas where the system is declared to colocate with 3GPP/non-3GPP services. Exclusion zones should be defined in the areas where the system is not intended to handle strong interference from other systems. The general blocking requirement shall be applicable in the exclusion zones.
<End of TP>
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