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Introduction
This contribution is meant to progress the work on n259 and n262 especially for ETC test cases since ETC QoQZ MUs for 30 cm were previously only presented for FR2a through FR2b in [1] and FR2a through FR2c in [2] and subsequently incorporated in [3]. QoQZ MU measurement results for FR2a through FR2d for NTC were previously presented in [4] for 30 cm QZ and in [9] for 40 cm QZ. This contribution is leveraging ETC QoQZ results from [5] for 30 cm QZ. 
QoQZ MU for EIRP/EIS and TRP Metrics
Following the discussion of [5], an action point was created
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#100.21
	RF
	System vendors to provide QoQZ MU measurements for EIRP/EIS and TRP metric for NTC and ETC (including FR2d)
	KEYS, R&S, Anritsu
	R5-235754
	RAN5#102
	Open


In the following, proposals for NTC and ETC QoQZ MUs will be made based on measurements provided in [4], [5]. 
NTC QoQZ with 30cm QZ
In [4], NTC QoQZ for FR2c (n259) and FR2d (n262) were presented for the 30cm QZ and tabulated in Table 1. 
[bookmark: _Ref46762806][bookmark: _Hlk62202606]Table 1: EIRP and TRP std. deviations from the full 30 cm NTC QoQZ scan [4]
	Frequency [GHz]
	Standard Deviation [dB]

	
	EIRP 
(P1 only)
	EIRP 
(P1-P7)
	TRP
(P1 only)
	TRP
(P1-P7)

	23.45
	0.36
	0.46
	0.24
	0.34

	32.125
	0.23
	0.47
	0.15
	0.39

	40.8
	0.32
	0.34
	0.22
	0.27

	44.3
	0.25
	0.44
	0.18
	0.35

	49.0
	0.29
	0.46
	0.13
	0.34


A compromise was reached for FR2c based on results presented in [6], i.e., 
	Proposal 1: For IFF with 30cm NTC Quiet Zone, specify a standard deviation for the Quality of Quiet Zone at Stage 2 for FR2c of 0.7 dB for EIRP and 0.6 dB for TRP.
Proposal 2: For IFF with 30cm NTC Quiet Zone, specify a standard deviation for the Quality of Quiet Zone at Stage 1 for FR2c of 0.5 dB.


Unfortunately, this agreement did not get implemented properly in TR 38.903 [3] with [7]
	[image: ]


It is therefore proposed not to undo the MUs in [3] and keep the FR2c QoQZ MU the same for EIRP/EIS and TRP metrics. 
Based on the results presented in [4], no increase in NTC QoQZ can be observed, i.e., it is proposed to define the QoQZ MU for FR2d to match that from FR2c.
Table 2: Proposed NTC QoQZ MU for EIRP/EIS metrics (30 cm QZ)
	Positions
	Metric
	NTC QoQZ MU [dB]

	
	
	FR2a
	FR2b
	FR2c
	FR2d

	P1-P7 (Stage 2)
	EIRP/EIS
	0.6
	0.6
	0.7
	0.7

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5
	0.5

	P1-P7 (Stage 2)
	TRP
	0.6
	0.6
	0.7
	0.7

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5
	0.5


[bookmark: _Ref157418131]Proposal 1: For IFF with 30cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 2 for FR2d of 0.7 dB for EIRP/EIS and TRP metrics.
[bookmark: _Ref157418132]Proposal 2: For IFF with 30cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 1 for FR2d of 0.5 dB for EIRP/EIS and TRP metrics.
NTC QoQZ with 40cm QZ
In [9], NTC QoQZ for FR2c (n259) and FR2d (n262) were presented for the 40cm QZ and tabulated in Table 3. 
[bookmark: _Ref158793579]Table 3: EIRP and TRP std. deviations from the full 40 cm NTC QoQZ scan [9]
	Frequency [GHz]
	Standard Deviation [dB]

	
	EIRP 
(P1 only)
	EIRP 
(P1-P7)
	TRP
(P1 only)
	TRP
(P1-P7)

	23.45
	0.15
	0.49
	0.14
	0.47

	32.125
	0.09
	0.50
	0.04
	0.35

	40.8
	0.37
	0.41
	0.20
	0.32

	44.3
	0.20
	0.45
	0.16
	0.30

	49.0
	0.23
	0.56
	0.10
	0.32


A compromise was reached for 40 cm up to FR2c as tabulated in Table 4 [3]
[bookmark: _Ref158796901]Table 4: Previously agreed NTC QoQZ MU for EIRP/EIS metrics (40 cm QZ)
	Positions
	Metric
	NTC QoQZ MU [dB]

	
	
	FR2a
	FR2b
	FR2c

	P1-P7 (Stage 2)
	EIRP/EIS
	0.7
	0.7
	0.8

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5

	P1-P7 (Stage 2)
	TRP
	0.7
	0.7
	0.8

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5


 
Based on the results presented in [9], no increase in NTC QoQZ can be observed, i.e., it is proposed to define the QoQZ MU for FR2d to match that from FR2c.
Table 5: Proposed NTC QoQZ MU for EIRP/EIS metrics (40 cm QZ)
	Positions
	Metric
	NTC QoQZ MU [dB]

	
	
	FR2a
	FR2b
	FR2c
	FR2d

	P1-P7 (Stage 2)
	EIRP/EIS
	0.7
	0.7
	0.8
	0.8

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5
	0.5

	P1-P7 (Stage 2)
	TRP
	0.7
	0.7
	0.8
	0.8

	P1 only (Stage 1)
	
	0.4
	0.4
	0.5
	0.5


[bookmark: _Ref158796825]Proposal 3: For IFF with 40cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 2 for FR2d of 0.8 dB for EIRP/EIS and TRP metrics.
[bookmark: _Ref158796826]Proposal 4: For IFF with 40cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 1 for FR2d of 0.5 dB for EIRP/EIS and TRP metrics.
ETC QoQZ with 30cm QZ
The QoQZ tests [5] were based on the EIRP/EIS and TRP metric measured in an IFF-based Keysight OTA system in the ETC environment with a 30 cm QZ size and with the re-positioning approach adopted. The QoQZ standard deviations/MUs from the campaign are tabulated in Table 6 for the EIRP/EIS metric and in Table 7 for the TRP metric applicable from FR2a through FR2d. The previously endorsed ETC QoQZ MUs based on a compromise [2] for the EIRP/EIS metric are summarized in Table 8. 
[bookmark: _Ref521427013]Table 6: Standard Deviations for EIRP/EIS metric (30cm QZ)
	Positions
	ETC QoQZ MU [dB]

	
	23.450 GHz
	32.125 GHz
	40.800 GHz
	44.300 GHz
	49.000 GHz

	P1-P7 (Stage 2)
	0.37
	0.37
	0.51
	0.56
	0.71

	P1 only (Stage 1)
	0.24
	0.25
	0.30
	0.25
	0.26


[bookmark: _Ref526074517]Table 7: Standard Deviations for TRP metric (30cm QZ)
	Positions
	ETC QoQZ MU [dB]

	
	23.450 GHz
	32.125 GHz
	40.800 GHz
	44.300 GHz
	49.000 GHz

	P1-P7 (Stage 2)
	0.26
	0.24
	0.35
	0.49
	0.54

	P1 only (Stage 1)
	0.20
	0.21
	0.21
	0.10
	0.12



In the past, only the ETC EIRP/EIS QoQZ MUs were proposed [1][2] and endorsed eventually in [2], i.e., 
	Proposal 1: For IFF with 30cm ETC Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for FR2a, FR2b, FR2c, EIRP/EIS of 0.6 dB (Stage 1) and 0.9 dB (Stage 2).


[bookmark: _Ref141349173]Table 8: Endorsed ETC QoQZ MU for EIRP/EIS metric (30cm QZ)
	Positions
	ETC QoQZ MU [dB]

	
	FR2a
	FR2b
	FR2c

	P1-P7 (Stage 2)
	0.9

	P1 only (Stage 1)
	0.6


However, TRP reference MUs and MTSUs for ETC were subsequently defined for TRP test cases covering FR2a and FR2b [3][8] under the assumption that QoQZ MUs for the TRP metric were the same as QoQZ MUs for the EIRP/EIS metric without any formal agreements based on measurements. 
[bookmark: _Ref141352489]Observation 1: QoQZ MUs for TRP metric have not been formally defined for ETC based on measurements.
[bookmark: _Ref54811069]Clearly, the measured ETC QoQZ MUs for the EIRP/EIS metric for FR2d in Table 6 are well below the previously endorsed compromise MUs for both P1-P7 (Stage 2 measurements) and P1 only (Stage 1 measurements).
[bookmark: _Ref141352490][bookmark: _Hlk141350531]Observation 2: Measured FR2d ETC QoQZ MUs for the EIRP/EIS metric are well below the previously endorsed MUs for FR2a through FR2c. 
It is proposed to extend the previously endorsed ETC QoQZ MU (from FR2a through FR2c) through FR2d for the EIRP/EIS metric. Additionally, as ETC test cases with TRP metrics have been completed already in terms of MTSU even though the ETC QoQZ MUs (for the TRP metric) have never been formally defined, it is proposed to define the TRP QoQZ MUs for ETC to match those for the EIRP/EIS metric.
[bookmark: _Ref141352395]Table 9: Proposed ETC QoQZ MU for EIRP/EIS metrics (30 cm QZ)
	Positions
	Metric
	ETC QoQZ MU [dB]

	
	
	FR2a
	FR2b
	FR2c
	FR2d

	P1-P7 (Stage 2)
	EIRP/EIS
	0.9
	0.9
	0.9
	0.9

	P1 only (Stage 1)
	
	0.6
	0.6
	0.6
	0.6

	P1-P7 (Stage 2)
	TRP
	0.9
	0.9
	0.9
	0.9

	P1 only (Stage 1)
	
	0.6
	0.6
	0.6
	0.6



[bookmark: _Ref141888310][bookmark: _Ref141352492]Proposal 5: Adopt the FR2d ETC QoQZ MUs for the EIRP/EIS metrics for the 30 cm QZ in Table 9.
[bookmark: _Ref157426232]Proposal 6: Adopt the ETC QoQZ MUs for the TRP metric for the 30 cm QZ in Table 9, i.e., match the ETC QoQZ MUs for TRP metric to the MUs for the corresponding EIRP/EIS metric.
ETC QoQZ with 40cm QZ
It is proposed to defer the ETC QoQZ MU definition for 40 cm.
[bookmark: _Ref158796827]Proposal 7: Defer ETC QoQZ MU definition for 40 cm


Conclusion
The following observations and proposals were made. 
Observation 1: QoQZ MUs for TRP metric have not been formally defined for ETC based on measurements.
Observation 2: Measured FR2d ETC QoQZ MUs for the EIRP/EIS metric are well below the previously endorsed MUs for FR2a through FR2c.
Proposal 1: For IFF with 30cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 2 for FR2d of 0.7 dB for EIRP/EIS and TRP metrics.
Proposal 2: For IFF with 30cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 1 for FR2d of 0.5 dB for EIRP/EIS and TRP metrics.
Proposal 3: For IFF with 40cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 2 for FR2d of 0.8 dB for EIRP/EIS and TRP metrics.
Proposal 4: For IFF with 40cm Quiet Zone, specify a standard deviation for the Quality of Quiet Zone for NTC at Stage 1 for FR2d of 0.5 dB for EIRP/EIS and TRP metrics.
Proposal 5: Adopt the FR2d ETC QoQZ MUs for the EIRP/EIS metrics for the 30 cm QZ in Table 9.
Proposal 6: Adopt the ETC QoQZ MUs for the TRP metric for the 30 cm QZ in Table 9, i.e., match the ETC QoQZ MUs for TRP metric to the MUs for the corresponding EIRP/EIS metric.
Proposal 7: Defer ETC QoQZ MU definition for 40 cm
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