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1.	Introduction
[bookmark: _Hlk67504958]The revised WID for introduction of NR 47 GHz band was approved at TSG RAN#92-e [1]. One of the objectives of this work item is to define all transmitter and receiver characteristics requirements for the BS. The BS Receiver Measurement Uncertainties in NR 47 GHz band were further discussed at TSG RAN4#99-e, no final value was agreed but a way forward was approved where it is stated that ‘RAN4 to agree on final Rx MU during RAN4#100-e’ [2].
This contribution provides some discussion and proposals to agree on the final BS Receiver Measurement Uncertainties in NR 47 GHz band in this meeting.

2.	Discussion
[bookmark: _Toc336211415]The main discrepancy between the two proposals at TSG RAN4#99-e [3, 4] on the BS Receiver Measurement Uncertainties in the NR 47 GHz band seems to be the allowed uncertainty of the RF signal generator. This is similar to the situation when BS Receiver Measurement Uncertainties in FR2 were discussed, when the FR2 values were adjusted compared to the FR1 values mainly because of the difference in the allowed uncertainties of the RF signal generator in FR1 and FR2 (0.46 in FR1 Vs 0.9 in FR2).
The two proposals (R4-2110088 and R4-2110480) can be shown by table 1 below using table 10.2.3.4-1 in TR 37.941 [5] as basis. Note that the allowed uncertainty of the RF signal generator (0.97dB) for R4-2110088 is derived here to arrive the proposed 0.1dB increase in the Expanded uncertainty (2.43dB) compared to that in FR2 (2.33dB).
Table 1: Average ACIR values for UL in the worst case across all scenarios (R4-2110088 and R4-2110480)
[image: ]

To arrive on the final BS Receiver Measurement Uncertainties in the NR 47 GHz band in this meeting, it is proposed to first agree on the allowed uncertainty of the RF signal generator, then the other measurement uncertainties can then be derived according. For example, if we agree on a compromise of 1.03dB allowed uncertainty of the RF signal generator, then the Expanded uncertainty can be derived as 2.53dB (i.e. 0.2dB increase compared to that in FR2, as shown in table 2 below. The compromise should consider both the value of the resultant test and the implementation feasibility of the test equipment.
Table 2: Average ACIR values for UL in the worst case across all scenarios (Compromise)
[image: ]

On the other hand, it is proposed in [4] to ‘Add estimated uncertainty contribution 0.2 from other terms’. It is not clear why this 0.2dB is needed, as this was not considered in the discussion for BS Receiver Measurement Uncertainties in FR2 compared to the FR1 values. Therefore, it is proposed not to consider the ‘Add estimated uncertainty contribution 0.2 from other terms’.
Moreover, it is proposed in [6] to ‘capture the BS related discussion and agreements on MU values derivation for band n262 in the TR 37.941’. However, TR 37.941 is not included as an impacted TR in the WID [1], and thus no CR can be submitted to TR 37.941 from this work item. To agree on the final BS Receiver Measurement Uncertainties in the NR 47 GHz band in this meeting, it is proposed to handle TR 37.941 maintenance independent from the completion of this work item so that the work item can be completed at TSG RAN#93-e as expected.

3.	Conclusion
This contribution has provided some discussion and proposals to agree on the final BS Receiver Measurement Uncertainties in the NR 47 GHz band in this meeting. The proposals are summarized as follows:
Proposal 1) To first agree on the allowed uncertainty of the RF signal generator in the NR 47 GHz band, then the other measurement uncertainties can then be derived according.
Proposal 2) Not to consider the ‘Add estimated uncertainty contribution 0.2 from other terms’ in the NR 47 GHz band.
Proposal 3) To handle TR 37.941 maintenance independent from the completion of this work item so that the work item can be completed at TSG RAN#93-e as expected.
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B2-1aMisalignment and pointing error of BS 0.2 0.2 0.2 0.2 Exp. normal 2.00 1 0.10 0.10 0.10 0.10

B2-2 Standing wave between BS and test range antenna 0.21 0.21 0.21 0.21 U-shaped 1.41 1 0.15 0.15 0.15 0.15

C1-2 Uncertainty of the RF signal generator 0.9 0.9 0.97 1.53 Gaussian 1.00 1 0.90 0.90 0.97 1.53

B2-3

RF leakage & dynamic range, test range antenna cable 

connector terminated

0.01 0.01 0.01 0.01 Gaussian 1.00 1 0.01 0.01 0.01 0.01

B2-4aQZ ripple experienced by BS 0.4 0.4 0.4 0.4 Gaussian  1.00 1 0.40 0.40 0.40 0.40

B2-9 Miscellaneous uncertainty 0 0 0 0 Gaussian 1.00 1 0.00 0.00 0.00 0.00

C1-3 Uncertainty of the network analyzer 0.3 0.3 0.3 0.3 Gaussian 1.00 1 0.30 0.30 0.30 0.30

B2-5

Mismatch of transmit chain (i.e. between transmitting 

measurement antenna and BS)

0.43 0.57 0.57 0.57 U-shaped 1.41 1 0.30 0.40 0.40 0.40

B2-6 Insertion loss of transmitter chain 0.12 0.12 0.12 0.12 Rectangular 1.73 1 0.07 0.07 0.07 0.07

B2-7

RF leakage (SGH connector terminated & test range antenna 

connector cable terminated)

0.01 0.01 0.01 0.01 Gaussian 1.00 1 0.01 0.01 0.01 0.01

B2-8 Influence of the calibration antenna feed cable 0.21 0.29 0.29 0.29 U-shaped 1.41 1 0.15 0.21 0.21 0.21

C1-4 Uncertainty of the absolute gain of the reference antenna 0.52 0.52 0.52 0.52 Rectangular 1.73 1 0.30 0.30 0.30 0.30

B2-11Misalignment  positioning system 0 0 0 0 Exp. normal  2.00 1 0.00 0.00 0.00 0.00

B2-4bQZ ripple experienced by calibration antenna 0.1 0.1 0.1 0.1 Gaussian 1.00 1 0.10 0.10 0.10 0.10

B2-10Rotary joints 0 0 0 0 U-shaped 1.41 1 0.00 0.00 0.00 0.00

B2-1bMisalignment and pointing error of calibration antenna  0 0 0 0 Exp. normal 2.00 1 0.00 0.00 0.00 0.00

B2-12Standing wave between SGH and test range antenna 0.09 0.09 0.09 0.09 U-shaped 1.41 1 0.06 0.06 0.06 0.06

B2-13Switching uncertainty 0.1 0.1 0.1 0.1 Rectangular 1.73 1 0.06 0.06 0.06 0.06

1.15 1.19 1.24 1.71

2.25 2.33 2.43 3.36
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Table 10.2.3.4-1: CATR MU value derivation for OTA sensitivity measurement, FR2
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B2-2 Standing wave between BS and test range antenna 0.21 0.21 0.21 U-shaped 1.41 1 0.15 0.15 0.15

C1-2 Uncertainty of the RF signal generator 0.9 0.9 1.03 Gaussian 1.00 1 0.90 0.90 1.03

B2-3

RF leakage & dynamic range, test range antenna cable 

connector terminated

0.01 0.01 0.01 Gaussian 1.00 1 0.01 0.01 0.01

B2-4aQZ ripple experienced by BS 0.4 0.4 0.4 Gaussian  1.00 1 0.40 0.40 0.40

B2-9 Miscellaneous uncertainty 0 0 0 Gaussian 1.00 1 0.00 0.00 0.00

C1-3 Uncertainty of the network analyzer 0.3 0.3 0.3 Gaussian 1.00 1 0.30 0.30 0.30

B2-5

Mismatch of transmit chain (i.e. between transmitting 

measurement antenna and BS)

0.43 0.57 0.57 U-shaped 1.41 1 0.30 0.40 0.40

B2-6 Insertion loss of transmitter chain 0.12 0.12 0.12 Rectangular 1.73 1 0.07 0.07 0.07

B2-7

RF leakage (SGH connector terminated & test range antenna 

connector cable terminated)

0.01 0.01 0.01 Gaussian 1.00 1 0.01 0.01 0.01

B2-8 Influence of the calibration antenna feed cable 0.21 0.29 0.29 U-shaped 1.41 1 0.15 0.21 0.21

C1-4 Uncertainty of the absolute gain of the reference antenna 0.52 0.52 0.52 Rectangular 1.73 1 0.30 0.30 0.30

B2-11Misalignment  positioning system 0 0 0 Exp. normal  2.00 1 0.00 0.00 0.00

B2-4bQZ ripple experienced by calibration antenna 0.1 0.1 0.1 Gaussian 1.00 1 0.10 0.10 0.10

B2-10Rotary joints 0 0 0 U-shaped 1.41 1 0.00 0.00 0.00

B2-1bMisalignment and pointing error of calibration antenna  0 0 0 Exp. normal 2.00 1 0.00 0.00 0.00

B2-12Standing wave between SGH and test range antenna 0.09 0.09 0.09 U-shaped 1.41 1 0.06 0.06 0.06

B2-13Switching uncertainty 0.1 0.1 0.1 Rectangular 1.73 1 0.06 0.06 0.06
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