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1.	Introduction
The MU and TT for NR FR2 OTA receiver requirements were discussed without conclusion in RAN4 AH-1807 [1-3], and this RAN4#88 meeting is scheduled to be the last one before the completion of the conformance testing part of the NR WI.
This contribution provides our proposals on the MU and TT for NR FR2 OTA receiver requirements, according to the available data on the FR2 test equipment performance for NR FR2 OTA receiver requirements.

2.	Discussion
The MU values proposed in [4] for NR FR2 OTA receiver requirements are shown in Tables 1 and 2 below, together with the MU for frequency range f ≦ 4.2GHz used in TR 37.842 [5] and those proposed for frequency range 4.2GHz < f ≦ 6GHz in [6] for comparison. It can be seen from the tables that the MU value for Signal Generator for FR2 is up to 0.8dB higher than that for FR1, while the MU value for Network Analyzer is the same for frequency range f > 3GHz.
Table 1: Proposed MU values for NR FR2 OTA Signal Generator
	Instrument
	Use Case
	
	30MHz < f ≤ 3GHz [5]
	3GHz < f ≤ 4.2GHz [5]
	4.2GHz <f≤ 6GHz [6]
	24GHz <f≤ 26GHz [4]
	26GHz <f≤ 40GHz [4]
	40GHz <f≤ 43.5GHz [4]
	Distribution

	RF Signal Generator (Hi-End model)
	Wanted signal and Modulated interferer
	Modulated signal down to -90dBm
Level error
	0.46
	0.46
	0.46
	1.23
	1.23
	1.23
	Gaussian

	
	
	CW signal down to -90dBm 
Level error
	0.46
	0.46
	0.46
	1.02
	1.02
	1.28
	Gaussian



Table 2: Proposed MU values for NR FR2 OTA Network Analyzer [4]
	Instrument
	Use Case/MU type
	Condition
	30MHz < f ≤ 3GHz
	3GHz < f ≤ 4.2GHz
	4.2GHz <f≤ 6GHz

	6GHz <f≤ 12.75GHz
	12.75GHz <f≤ 26GHz
	26GHz <f≤ 40GHz
	40GHz <f≤ 50GHz
	50GHz <f≤ 60GHz
	Distribution

	Network Analyzer
	Calibration
	Accuracy of transmission measurements
	0.13
	0.2
	0.2
	0.2
	0.2
	0.2
	0.2
	0.2
	Gaussian



On the other hand, the MU values for NR FR2 Indoor Anechoic Chamber and Compact Antenna Test Range are provided in [2] and [3], respectively. The MU values which are used to derive the MU values for NR FR1 OTA receiver directional requirements in the agreed way forward [7] are extracted in Tables 3 and 4 below, together with the MU for frequency range f ≦ 4.2GHz used in TR 37.842 [5] and those proposed for frequency range 4.2GHz < f ≦ 6Hz in [6] for comparison. It can be seen from the tables that the MU values are similar for the two frequency ranges 24.25GHz < f ≤ 29.5GHz and 37GHz < f ≤ 40GHz; and the MU values for Indoor Anechoic Chamber for FR2 are up to 0.4dB higher than those for FR1, while the MU values for Compact Antenna Test Range for FR2 are up to 0.3dB higher than those for FR1. Note that for Compact Antenna Test Range, the MU values for FR2 provided in [3] are smaller than those proposed for frequency range 4.2GHz < f ≦ 6Hz in [6], this probably is because of the high-end models used in the MU values provided in [3].

Table 3: Proposed MU values for NR FR2 Indoor Anechoic Chamber
	Instrument
	30MHz < f ≤ 3GHz [5]
	3GHz < f ≤ 4.2GHz [5]
	4.2GHz < f ≤ 6GHz [6]
	24.25GHz < f ≤ 29.5GHz [2]
	37GHz < f ≤ 40GHz [2]

	Combined standard uncertainty
	0.62
	0.64
	0.93
	0.97
	1.04

	RF Signal Generator
	0.46
	0.46
	0.46
	0.57
	0.57

	Impedance mismatch in the transmitting chain
	0.10
	0.16
	0.16
	0.30
	0.30



Table 4: Proposed MU values for NR FR2 Compact Antenna Test Range
	Instrument
	30MHz < f ≤ 3GHz [5]
	3GHz < f ≤ 4.2GHz [5]
	4.2GHz < f ≤ 6GHz [6]
	24.25GHz < f ≤ 29.5GHz [3]
	37GHz < f ≤ 40GHz [3]

	Combined standard uncertainty
	0.68
	0.71
	0.98
	0.88
	0.92

	RF Signal Generator
	0.46
	0.46
	0.58
	0.57
	0.57

	Impedance mismatch in the transmitting chain
	0.10
	0.16
	0.16
	0.15
	0.15



Moreover, there are different views in [1] and [8] whether PA is needed for FR2 and thus corresponding MU budget should be included. Hence if PA MU budget (e.g. 0.25dB) is provisioned into the MU values provided in [2] and [3], then the difference between the MU values for FR2 and FR1 combined standard uncertainty will be larger.
[bookmark: _Hlk521423746]As this RAN4#88 meeting is scheduled to be the last one before the completion of the conformance testing part of the NR WI, to arrive on a provisional agreement, here we propose to calculate the MU values for NR FR2 OTA receiver requirements as the corresponding MU values for frequency range 4.2GHz < f ≦ 6Hz plus [1.96*0.8=1.6] dB. Note that this [1.6] dB value can be further discussed and revised in the future when more data on the FR2 test equipment performance for NR FR2 OTA receiver requirements are available.
Regarding the TT for NR FR2 OTA receiver requirements, if the above proposal to calculate the MU values for FR2 is agreed, then it would not be easy for BS manufacturers to absorb all the MU into their receiver design margin, in order not to take the risk of failing a good BS in the conformance testing because of the MU, considering the design and implementation complexity for FR2 receiver. Therefore, we propose to calculate the TT for NR FR2 OTA receiver requirements as the corresponding TT for frequency range 4.2GHz < f ≦ 6Hz plus [1.6] dB.
Using the above proposals, and our proposed MU and TT values for frequency range 4.2GHz < f ≦ 6Hz in [6], the MU and TT for NR FR2 OTA receiver requirements are shown in Tables 5 and 6 below, respectively.
Table 5: Proposed MU for NR FR2 OTA receiver requirements
	
	Expanded uncertainty ue [dB]

	
	4.2GHz < f ≦ 6GHz (Wanted signal)
4.2GHz < f ≦ 12.75GHz (Interferer signal)
	24.25GHz < f ≦ 52.6GHz (Wanted signal)
12.75GHz < f ≦ 60GHz (Interferer signal)

	receiver sensitivity and reference sensitivity
	1.9
	3.5

	adjacent channel selectivity
	2.7
	4.3

	in-channel selectivity
	2.7
	4.3

	In-band general blocking
	2.9
	4.5

	receiver intermodulation
	3.4
	5.0

	out-of-band blocking
	3.6
	5.2

	receiver spurious emissions
	same as transmitter spurious emissions (mandatory) requirement



Table 6: Proposed TT for NR FR2 OTA receiver requirements
	
	Test Tolerance [dB]

	
	4.2GHz < f ≦ 6GHz (Wanted signal)
4.2GHz < f ≦ 12.75GHz (Interferer signal)
	24.25GHz < f ≦ 52.6GHz (Wanted signal)
12.75GHz < f ≦ 60GHz (Interferer signal)

	receiver sensitivity and reference sensitivity
	1.9
	3.5

	adjacent channel selectivity
	0
	1.6

	in-channel selectivity
	2.7
	4.3

	In-band general blocking
	0
	1.6

	receiver intermodulation
	0
	1.6

	out-of-band blocking
	0
	1.6

	receiver spurious emissions
	same as transmitter spurious emissions (mandatory) requirement



3.	Conclusion
This contribution has provided our proposals on the MU and TT for NR FR2 OTA receiver requirements, according to the available data on the FR2 test equipment performance for NR FR2 OTA receiver requirements.
Proposals:
1) To calculate the MU values for NR FR2 OTA receiver requirements as the corresponding MU values for frequency range 4.2GHz < f ≦ 6Hz plus [1.6] dB.
2) To calculate the TT for NR FR2 OTA receiver requirements as the corresponding TT for frequency range 4.2GHz < f ≦ 6Hz plus [1.6] dB.
Using the above proposals, and our proposed MU and TT values for frequency range 4.2GHz < f ≦ 6Hz in [6], the MU and TT for NR FR2 OTA receiver requirements are shown in Tables 5 and 6 below, respectively.
Table 5: Proposed MU for NR FR2 OTA receiver requirements
	
	Expanded uncertainty ue [dB]

	
	4.2GHz < f ≦ 6GHz (Wanted signal)
4.2GHz < f ≦ 12.75GHz (Interferer signal)
	24.25GHz < f ≦ 52.6GHz (Wanted signal)
12.75GHz < f ≦ 60GHz (Interferer signal)

	receiver sensitivity and reference sensitivity
	1.9
	3.5

	adjacent channel selectivity
	2.7
	4.3

	in-channel selectivity
	2.7
	4.3

	In-band general blocking
	2.9
	4.5

	receiver intermodulation
	3.4
	5.0

	out-of-band blocking
	3.6
	5.2

	receiver spurious emissions
	same as transmitter spurious emissions (mandatory) requirement



Table 6: Proposed TT for NR FR2 OTA receiver requirements
	
	Test Tolerance [dB]

	
	4.2GHz < f ≦ 6GHz (Wanted signal)
4.2GHz < f ≦ 12.75GHz (Interferer signal)
	24.25GHz < f ≦ 52.6GHz (Wanted signal)
12.75GHz < f ≦ 60GHz (Interferer signal)

	receiver sensitivity and reference sensitivity
	1.9
	3.5

	adjacent channel selectivity
	0
	1.6

	in-channel selectivity
	2.7
	4.3

	In-band general blocking
	0
	1.6

	receiver intermodulation
	0
	1.6

	out-of-band blocking
	0
	1.6

	receiver spurious emissions
	same as transmitter spurious emissions (mandatory) requirement



References
[1]	R4-1808655, “Necessity of PA for OTA Adjacent channel selectivity and in-band blocking measurement for FR2”, Ericsson.
[2]	R4-1808649, “Measurement uncertainties for EIS for FR2 in indoor anechoic chamber”, Ericsson.
[3]	R4-1808650, “Measurement uncertainties for EIS for FR2 in CATR”, Ericsson.
[4]	R4-1807130, “Test Equipment uncertainty values for FR2”, Keysight Technologies.
[5]		3GPP TR 37.842 v13.2.0, “E-UTRA and UTRA; Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS)”.
[6]	R4-1809707, “Proposals on TT for NR FR1 OTA receiver requirements”, Nokia, Nokia Shanghai Bell.
[7]	R4-1808366, “WF on MU and TT for receiver requirements”, Ericsson.
[bookmark: _GoBack][8]	R4-1808658, “Proposals on MU and TT for OTA receiver directional requirements”, Nokia, Nokia Shanghai Bell.

1

