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1. Introduction
The OTA chamber requirements for 5G NR signalling test cases have been discussed in earlier RAN5 meetings (reference [1], [2], [3], [4], [5], [6]). This paper proposes further enhancements on Keysight contribution [5] which was agreed in principle in RAN5#79 meeting.
2. Discussion

[1], [3], [4] and [6] proposed the usage of a Near Field chamber while [2] raised concerns with the Near field approach citing the lack of MU analysis done on a Near Field chamber. In order to progress the work in RAN5 and to avoid further discussions on test methodologies in RAN5, it is proposed to primarily utilize permitted methods defined in [8] for 5G NR FR2 protocol conformance test cases. Other test methods are not precluded once valid justification is presented.
Proposal 1: 5G NR FR2 Protocol conformance test cases shall utilize the permitted methods defined in [8]. 

Keysight proposes the agreed DFF based RF test methodology defined in clause 5.2.1 and 5.2.3 respectively of [8] to be used as the base 5G NR signalling test methodology with the modifications/simplifications as mentioned in this section below.
Proposal 2: It is proposed to use the agreed DFF or IFF based RF test methodology defined in clause 5.2.1 and 5.2.3 respectively of [8] as the base 5G NR signalling test methodology with the modifications as defined in this section below. 
· Simplification or removal of Switch Unit (refer Figure 1)

The switch unit in Fig 1 is required to make RF Tests which require complex routing of signals to cover different test metrics. Also, the system dynamic range requirement on RF tests is high due to TRP measurement requirements and requirement such as Max input power & min o/p power.

For 5G NR signalling test cases, depending on the dynamic range of measurements, only PA+ LNA may be required and rest of the system complexity can hence be reduced. This will help in bringing the mismatch MU factor down and also reduce the insertion loss in the system. This step will help in reducing the MU contribution from the conducted part.
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Fig 1. Illustrative OTA measurement setup for FR2 (Figure B.1.1.4.4-3 from [8])
· RSRP Based Correction
For signalling test cases, we can define the thresholds based on the RSRP value reported by the UE which will define the reference plane for NR SIG at the baseband. The procedure is as follows:
· Set a calibrated power level at the centre of the QZ for each polarization individually

· Follow the procedure proposed in [7] to make Rx Beam Peak Search for the DUT at required frequencies.
· This step identifies the direction which maximizes power in Theta and Phi polarizations.
· Once the direction is identified, then reported RSRP value can be used to move the reference plane of the power to the baseband

· Transmit in one polarization at a time and measure RSRP
· Use Threshold level adjustment factor (Pth-adj)

· RSRP = Power at the QZ + Threshold level adjustment factor (Pth-adj), 

· where Pth-adj is the DUT transceiver gain  which includes the MU of that term
· If (Threshold Power - RSRP MU)< RSRP < (Threshold Power + RSRP MU)

· then no change in TE power level 

· If reported RSRP > Threshold Power + RSRP MU 

· OR If reported RSRP < Threshold Power - RSRP MU 

· then change TE power level to reach the threshold power

Proposal 3: Define the baseband as reference point for protocol conformance test cases. 

Proposal 4: It is proposed to follow the Rx Beam Peak Search procedure as defined in [7].
Proposal 5: It is proposed to follow the RSRP based correction procedure as defined above.
· Applicability of Test method
RAN4 has defined 3 DUT antenna configuration from a testability perspective with D 
defined as the radiating antenna aperture size. 
1. DUT antenna configuration 1: Single Panel operation with D≤5cm
2. DUT antenna configuration 2: Multi Panel operation with no coherence and D≤5cm
3. DUT antenna configuration 3: Multi Panel operation with coherence and no restriction on D
       UE RF, demodulation, and RRM testing are all defined with the reference point to be the 
       centre of the quiet zone. Having this approach can lead to either a large system size or will 
       have limited DUT applicability. Using RSRP based correction will make the procedure 
       applicable for all DUT Antenna configurations and device dimensions as defined above.

3. Proposal

Based on the discussion in section 2, Keysight propose the following 

[Proposal 1]: 5G NR FR2 Protocol conformance test cases shall utilize the permitted methods defined in [8]. 

[Proposal 2]: It is proposed to use the agreed DFF or IFF based RF test methodology defined in clause 5.2.1 and 5.2.3 respectively of [8] as the base 5G NR signalling conformance test methodology with the modifications as specified in section 2. 

[Proposal 3]: Define the baseband as reference point for protocol conformance test cases.
[Proposal 4]: It is proposed to follow the Rx Beam Peak Search procedure as defined in [7].
[Proposal 5]: It is proposed to follow the RSRP based correction procedure as defined in section 2.
4.
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