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1 Introduction

It has already been decided and document in the technical report that OTA eAAS demodulation requirements will be based on testing in an anechoic environment. The implication of this is that a single TX signal can be generated per polarization and thus at most 2 RX diversity can be OTA tested. The stimulation signal for each polarization can be modulated by independent fading channels by means of applying a channel simulator prior to OTA transmission.
Both the core and the performance parts of the eAAS OTA demodulation requirements need to be completed. A few open issues remain, mainly for the conformance part. This document provides some views on the remaining issues.
2 Discussion

Core demodulation requirements

The core part of the demodulation requirements is already completed in 37.105. A deficiency of the current text is that it is not clear that the conducted and OTA requirements are mutually exclusive; a BS fulfilling OTA does not need to fulfil conducted and vice versa. A CR is provided in [1] to resolve this issue.

Conformance demodulation requirements

SINR and absolute signal levels

A number of issues have been identified relating to OTA demodulation testing. One of these is verification of SINR at the basestation receiver. The demodulation requirements are specified based on achieving a performance metric (such as BLER, throughput) at a specified SNR. The SINR is achieved by means of generating both a wanted signal and AWGN in the test gear and inputting the combined wanted signal and AWGN into the receiver. The conducted requirements are tested with absolute signal levels set such that both the wanted signal and AWGN are well above the RF noise floor of the receiver, but within the receiver dynamic range. For E-UTRA, the conformance specification specifies absolute input levels for the AWGN:
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7dBm / 1.08MHz

	3
	-88.7dBm / 2.7MHz

	5
	-86.5dBm / 4.5MHz

	10
	-83.5dBm / 9MHz

	15
	-81.7dBm / 13.5MHz

	20
	-80.4dBm / 18MHz


It is our understanding that the formulation of the SNR in 36.104 specifies that the SNR requirement is based on considering noise from the test equipment only (i.e. not considering receiver internal noise). In any case, since the AWGN is well above the reference sensitivity level, the receiver internal noise would not impact the SNR very much. The absolute wanted signal level will depend on the AWGN level and the SNR.

It is an interesting aside that the demodulation requirements cause the RX dynamic range requirement to be redundant, since the demodulation requirements are specified for SINR suitable for up to 256QAM, whereas the RX dynamic range is in effect a demodulation requirement based on 16QAM. Thus, the input signal level for demodulation testing will need to be larger than for RX dynamic range.

For OTA testing, due to pathloss in the chamber the received signal may become attenuated. For RF requirements, correct absolute signal levels are achieved by means of calibration of the chamber. Furthermore, for RF requirements, antenna connector signal levels are converted to OTA RX signal levels by means of a conversion factor ΔOTAREFSENS. 
For the demodulation requirements, in principle the same approach could be used; an OTA RX level could be specified by considering ΔOTAREFSENS:

	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7 - ΔOTAREFSENS dBm  / 1.08MHz

	3
	-88.7 - ΔOTAREFSENS dBm / 2.7MHz

	5
	-86.5 - ΔOTAREFSENS dBm / 4.5MHz

	10
	-83.5 - ΔOTAREFSENS dBm / 9MHz

	15
	-81.7 - ΔOTAREFSENS dBm / 13.5MHz

	20
	-80.4 - ΔOTAREFSENS dBm / 18MHz


Such an approach would ensure that the demodulation requirement absolute signal levels remain aligned with the conducted levels. However, for demodulation requirements, the SNR is of much greater importance than the absolute signal level, so an alternative could be to leave it for test implementation to ensure that the signal levels at the BS receiver are large enough to ensure that the receiver internal noise does not impact the SINR. 

Proposal 1: Set the absolute signal level at the receiver using the same method (i.e. adjustment with ΔOTAREFSENS) as used for the RF requirements.

Test procedure

An OTA test procedure needs to be captured for the demodulation requirements. The difference between each of the demodulation requirements is a difference in the stimulus signal provided by the test gear. The stimulus signals are on the same frequency and from the same direction for all tests and there is no reason to believe that the OTA procedure should differ between tests. Thus, a single base OTA test procedure applicable for all demodulation requirements can most likely be captured in the specification. However, the procedure will need adaptation for each specific requirement (in a manner comparable to the conducted demodulation conformance).

The demodulation procedure is highly comparable with the RX dynamic range RF requirement. In both cases, a wanted signal and interference are provided by test equipment and transmitted in the same direction in the OTA test facility. The differences between the demodulation requirements and RX dynamic range lie in the make up of the test signal generated by the test equipment (for example, the RX dynamic range requirement does not necessitate a fading channel emulation). Since the testing procedures should be the same, the OTA part of the demodulation test procedure should be aligned to the RX dynamic range requirement.

Proposal 2: The OTA part of the demodulation requirement test procedures should be aligned to the procedure for the RX dynamic range requirement.

Measurement uncertainties

Since the OTA part of the demodulation requirement test procedures is proposed to be aligned with the RX dynamic range, and the absolute power levels are in the same ball park in both cases, it is proposed that OTA test chamber related uncertainties are the same as for RX dynamic range. Conducted test uncertainties may differ and should be related to the conducted requirements.
Proposal 3: OTA measurement chamber related MU are presumed to be the same as for RX dynamic range. Conducted related MU are presumed to be the same as for the conducted requirements.

Enhanced performance requirements
So-called enhanced performance requirements have been developed which relate to interference mitigation capable receivers. A subset of the requirements can also be applied for 2RX. For OTA testing, 2RX can only be achieved between orthogonal polarizations. The 2RX enhanced performance requirements are specified with a “low correlation” channel matrix, which is in line with what can be expected for orthogonal polarizations. It should be possible to apply enhanced performance requirements with 2 RX with OTA testing.
Proposal 4: Accommodate 2RX based enhanced demodulation requirements.
3 Conclusion

This document has addressed the open issues for demodulation conformance testing for eAAS. Key proposals are as follows:

Proposal 1: Set the absolute signal level at the receiver using the same method (i.e. adjustment with ΔOTAREFSENS) as used for the RF requirements.

Proposal 2: The OTA part of the demodulation requirement test procedures should be aligned to the procedure for the RX dynamic range requirement.

Proposal 3: OTA measurement chamber related MU are presumed to be the same as for RX dynamic range. Conducted related MU are presumed to be the same as for the conducted requirements.

Proposal 4: Accommodate 2RX based enhanced demodulation requirements.
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