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1 Introduction

During RAN4#87, MU values for many of the FR1 and FR2 requirements were settled. For eAAS, the MU for demodulation requirements was agreed to be the same as for the conducted requirements, since the fact that SINR is generated at the transmitter means that the receiver SINR is independent of chamber uncertainties. Although demodulation requirements have not yet been settled for NR, this paper proposes that it is relatively straightforward to decide on MU for NR.
2 Discussion

For eAAS, a method for OTA testing for demodulation requirements has been proposed that is based on the use of an anechoic chamber, as illustrated in figure 1. The fading channel profile is created in test equipment in the same manner as for conducted requirements. The OTA anechoic chamber in effect replaces the cables between the test gear and the RX antenna ports of the basestation. The method is able to test one independent TX-RX path per polarization. Multiple TX can be generated in the test gear, but a maximum of 2 RX can be tested.
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Figure 1: OTA test setup for 1TX-2RX for eAAS.
In the demodulation session, the test method for NR demodulation was discussed and the following was concluded:

· FR1

· Conducted 

· Same as LTE conducted requirements definition methods

· OTA

· Reuse eAAS demodulation test framework unless technical issues are identified, and pending on completion of eAAS

· FR2

· OTA: Default baseline as in FR1 unless any technical issues identified

The NR WF was agreed prior to the final conclusion of the AAS WI, and so a caveat was left open in case the eAAS method would prove to have some technical issues.

The eAAS method is easily applicable for NR demodulation requirements. No alternative method has as yet been identified for OTA testing. The eAAS WI is now complete and no technical issues were identified. Thus, we propose that the eAAS test method is used for NR demodulation requirements.

Although demodulation is discussed in the demodulation session, we note that for eAAS, decisions on the nature of the OTA test facility and the measurement uncertainty were made in the RF AAS session, as the AAS session has competence in the OTA testing and MU assessment domain. Thus, we think that it is useful to confirm this decision in the RF session, and also to discuss OTA aspects of MU in the RF session.
Proposal 1: Decisions on the OTA aspects of MU for NR demodulation are made in the OTA RF session.

Proposal 2: The eAAS OTA method is used for NR demodulation testing in release 15.

When the MU for the demodulation requirements was assessed for eAAS, it was decided that the MU could correspond exactly to the conducted MU. The reason for this is that the key parameter for the demodulation requirements is SINR. The transmitter sends both wanted signal and AWGN, which at the receiver is received at some 20dB above the receiver noise floor. Thus, the SINR is determined based on the transmitter SINR (the proportion of noise due to the RX noise floor is insignificant), which depends only on the test gear. Variations in absolute receiver level due to uncertainties in the chamber will cause small variations in the absolute levels of wanted signal and AWGN; but the ratio of wanted signal and AWGN, and thus the SINR will not be impacted. The same logic can be applied for NR.
Proposal 3: The MU for OTA NR is the same as the test gear MU; the OTA chamber does not add any MU.

Annex A of this document lists the demodulation MU for the LTE requirements. For requirements based on 1 TX, the MU is in general 0.6dB. Where there is more than one transmitter, the MU is 0.8dB.

For NR, requirements are under development for PUCCH, PUSCH and PRACH. A single UE is considered for the transmitter for rel-16 (i.e. no interfering UEs). For single TX from the UE, the MU for all corresponding requirements for LTE is 0.6dB. For FR1, it can be expected that the measurement equipment performance will be the same for both LTE and NR, and thus 0.6dB may be assumed also for NR.

Proposal 4: For a single TX, 0.6dB is assumed for the MU for the demodulation requirements for FR1.

For FR2, further investigation of the MU for the measurement equipment is needed. One possibility is to consider the MU for the test equipment assumed for RX dynamic range for the SINR accuracy part. Further investigation of the MU for channel emulators (if needed) for FR2 is needed.
3 Conclusion

This paper considers the OTA test setup and MU for NR demodulation testing. The following conclusions are made:

Proposal 1: Decisions on the OTA aspects of MU for NR demodulation are made in the OTA RF session.

Proposal 2: The eAAS OTA method is used for NR demodulation testing in release 15.

Proposal 3: The MU for OTA NR is the same as the test gear MU; the OTA chamber does not add any MU.

Proposal 4: For a single TX, 0.6dB is assumed for the MU for the demodulation requirements for FR1.

4 Annex: LTE measurement uncertainty for demodulation

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions transmission on single antenna port
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.1A
Performance requirements of PUSCH in multipath fading propagation conditions transmission on two antenna ports
	±  0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO

	8.2.2
Performance requirements for UL timing adjustment
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.2.3  Performance requirements for HARQ-ACK multiplexed on PUSCH
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.4
Performance requirements for High Speed Train conditions
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.3.1
ACK missed detection for single user PUCCH format 1a transmission on single antenna port
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.2
CQI missed detection for PUCCH format 2 transmission on single antenna port
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.4 ACK missed detection for PUCCH format 1b with Channel Selection
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.5 ACK missed detection for PUCCH format 3
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.6 NACK to ACK detection for PUCCH format 3
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.7  ACK missed detection for PUCCH format 1a transmission on two antenna ports
	±  0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx diversity

	8.3.8  CQI performance requirements for PUCCH format 2 transmission on two antenna ports
	±  0.8 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx diversity

	8.3.9  CQI performance requirements for PUCCH format 2 with DTX detection
	±  0.6 dB for one antenna port


±  0.8 dB for two

antenna ports
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for transmission on one antenna port and ±0.7 dB for transmission on two antenna ports

	8.4.1
PRACH false alarm probability and missed detection
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	In addition, the following Test System uncertainties and related constraints apply:

AWGN Bandwidth

≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz; NRB x 180kHz according to BWConfig 

AWGN absolute power uncertainty, averaged over BWConfig
±1.5 dB

AWGN flatness and signal flatness, max deviation for any resource block, relative to average over BWConfig
±2 dB

AWGN flatness over BWChannel, max deviation for any resource block, relative to average over BWConfig 

+2 dB

AWGN flatness and signal flatness, max difference between adjacent resource blocks

±0.5 dB 

AWGN peak to average ratio 

≥10 dB @0.001%

Signal-to noise ratio uncertainty, averaged over uplink transmission Bandwidth

±0.3 dB

Fading profile power uncertainty

Test-specific
Fading profile delay uncertainty, relative to frame timing

±5 ns (excludes absolute errors related to baseband timing)



	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.
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