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1 Introduction

During previous discussions, it has been agreed that the AAS emissions requirement will be based on the concept of counting a number of so-called AAS-ETACs and setting the emissions to be the same as the level in 36/37.104 scaled up by the result [1]. Although AAS-ETACs have been defined, some ambiguities remain about the exact details as to how the number of AAS-ETACs should be counted [2] as well as how to deal with systems that can be configured with different numbers of AAS-ETACs.
Once those ambiguities are resolved, however then there is a need to write into the specification the emissions requirement. Two possibilities have been proposed for writing the specification:

(i) The specification simply states that the emissions requirement applies per AAS-ETAC

(ii) The specification states that the emissions requirement is that the power sum of emissions from all radios is less than (or equal to) the appropriate limit in 36/37.104 scaled by the number of AAS-ETAC, or alternatively that the emissions per radio are at or below the limit in 36/37.104 scaled up by the number of AAS-ETAC and down by the number of radios.

It is important to note that an AAS-ETAC in most (but not all) cases will not correspond to any identifiable piece of hardware, and there will be no “AAS-ETAC” connector. This is illustrated in figure 1, in which 4 AAS-ETAC are mapped to 4 radios, such that each AAS-ETAC is transmitted from each radio.
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Figure 1. Example of 4 Antenna Ports being mapped to 4 Transmitters, with every port mapped to every transmitter (Lines between APM3 and APM4 and the transmitters omitted for diagram clarity)
Taking approach (i) would therefore be a significant departure from the current practice of setting requirements on specific hardware.

This paper considers testability of (i) and (ii) and concludes that an emissions requirement set per AAS-ETAC is not always testable.
2 Discussion

If the emissions requirement is stated per AAS-ETAC, then each AAS-ETAC must individually meet the corresponding emissions requirement. It would be disallowed that, for example one AAS-ETAC would transmit 1.5 times the emissions requirement whilst another would transmit 0.5 times the requirement. This in itself seems to place a somewhat artificial constraint on implementations, since what is of concern to an outside party suffering interference is the total emissions, not emissions per AAS-ETAC.

Furthermore, the statement that “each AAS-ETAC should individually meet the emissions requirement” is rather vague and difficult to interpret, since an AAS-ETAC is a concept in baseband and not a specific piece of hardware. Similar statements on other baseband concepts; e.g. “each Byte should meet an emissions requirement”, “each code block should meet an emissions requirement” etc. would be equally difficult to interpret in practice.

It has been suggested that the emissions per AAS-ETAC could be verified by means of transmitting a single AAS-ETAC, with all other ETACs deactivated.

This principle is illustrated in figure 2. The figure depicts testing of the architecture in figure 1. When all AAS-ETACs are active, the four radios transmit at full power. When a single AAS-ETAC is active, the radios assumed to transmit at one quarter of full power (However at least from a theoretical perspective, whether the TX power is distributed evenly amongst AAS-ETAC may be a topic requiring further discussion if this approach were to be adopted). The 36/37.104 requirement is applied with each AAS-ETAC activated.
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Figure 2 – Example of testing “per AAS ETAC”
It should be noted that each of the four tests is in effect the same; it is testing the emissions of the radios at one quarter power. An underlying assumption of the method would be that the emissions with all AAS-ETAC active would simply be the power sum of the emissions with each individual AAS-ETAC. However, this assumption would in most cases be highly inaccurate and wrong. In effect, each emissions test is performed with each radio backed off from full power by 6dB. With a backoff of 6dB, the linearity of the PAs would be much greater than the linearity when operating at rated power. Thus, as suggested in figure 2, the emissions with all AAS-ETACs active would not be a simple sum of the emissions per AAS-ETAC ,but would be much larger due to the poorer linearity properties of the PAs when operating at full power.

Observation 1: Emissions testing of an AAS system when transmitting a single AAS-ETAC at low power is not a valid means of testing unwanted emissions, as may not stress the PA linearity.

An alternative would be to measure the emissions level at the output of each radio with all AAS-ETACs and do a power sum. However in that case, there would be no verification that the emissions level per AAS-ETAC would be correct.

It is not apparent to us how emissions could be verified per AAS-ETAC.

For option (ii) in the introduction, two methods would be available for testing:

a. Measure the emissions level at each radio and take a power sum. Compare the result to #AAS-ETAC*36/37.104 requirement

b. Measure the emissions level at each radio and verify that it complies to #AAS-ETAC/#radios * 36/37.104 requirement.

Both of these methods appear to provide straightforward routes to verifying the requirement.

3 Conclusion

Although from a conceptual perspective stating the requirement as applying per AAS-ETAC is in line with and reflects the so far agreed means for setting an emissions requirement, stating that the requirement is per AAS-ETAC is somewhat difficult to interpret. It is also not obvious how to test that the level per AAS-ETAC is correct. Furthermore, requiring each “AAS-ETAC” (however that is related to hardware) to individually meet an emissions requirement seems to unnecessarily place a constraint on design, since in the end it is total emissions that are of important in determining inter-system co-existence properties.
Proposal 1: AAS emissions limits are stated in terms of either the power sum of emissions from all radios meeting (#AAS-ETAC*36/37.104 limit) or as a per radio limit of (#AAS-ETAC*36/37.104 limit / #radios).
As a footnote, it is noted that for the special case of an architecture in which each AAS ETAC maps to a radio, the second option of proposal 1 (limit is #AAS-ETAC*36/37.14 limit/number radios) is identical to stating that the requirement is per AAS-ETAC.
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