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[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In RAN5#100, the following AP was created after the discussion based on [1]:
	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



We provide feedback in this contribution as requested in AP#100.21.
QoQZ NTC results
The results provided here are based on an EIRP and TRP QoQZ campaign with 238 measurement points (assuming re-positioning approach) from the combination of reference points (P1 to P7), reference antenna orientations (and) and reference antenna polarization (pol). No ETC enclosure was used for this measurement campaign. The reference points are as defined in clause O.2.5 of TS 38.521-2 [2] with the following coordinates:
Table 2‑1: AUT reference points coordinates for 40cm QZ
	Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	20 cm
	0
	0

	P3
	- 20 cm
	0
	0

	P4
	0
	20 cm
	0

	P5
	0
	- 20 cm
	0

	P6
	0
	0
	20 cm

	P7
	0
	0
	- 15 cm



The following table show the EIRP and TRP standard deviation calculated from full campaign results for 40cm QZ (i.e. 238 points, P1 to P7, all antenna orientations, 2 polarizations):
[bookmark: _Ref158382529]Table 2‑2: EIRP QoQZ MU for 40cm QZ
	
	
	EIRP Std Deviation [dB] / Frequency

	Set of points
	# meas.
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz
	49 GHz

	P1 to P7
	238
	0.71
	0.71
	0.66
	0.71
	0.73

	P1
	34
	0.19
	0.18
	0.29
	0.21
	0.25



[bookmark: _Ref110337986]
[bookmark: _Ref158382388]Table 2‑3: TRP QoQZ MU for 40cm QZ
	
	
	TRP Std Deviation [dB] / Frequency

	Set of points
	# meas.
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz
	49 GHz

	P1 to P7
	238
	0.60
	0.56
	0.57
	0.57
	0.57

	P1
	34
	0.20
	0.14
	0.29
	0.22
	0.28



[bookmark: _Ref110350907]In Table 2‑4 and Table 2‑5, a summarized view of the QoQZ MU target value per frequency used in TR 38.903 [3] is presented:
[bookmark: _Ref117689238]Table 2‑4: EIRP and TRP QoQZ MU target value for 30cm QZ 
	
	Std Deviation [dB] / Frequency

	Stage
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	Stage 2 (P1 to P7)
	0.60
	0.60
	0.60
	0.70

	Stage 1 (P1)
	0.40
	0.40
	0.40
	0.50



[bookmark: _Ref158382477]Table 2‑5: EIRP and TRP QoQZ MU target value for 40cm QZ 
	
	Std Deviation [dB] / Frequency

	Stage
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	Stage 2 (P1 to P7)
	0.70
	0.70
	0.70
	0.80

	Stage 1 (P1)
	0.40
	0.40
	0.40
	0.50



It has to be noted, that for Uncertainty assessment in tables across clause B in TR 38.903 [3] and MTSU calculation, QoQZ uncertainty value for QZ ≤ 30cm is used also for 40cm.
Considering this and the results presented in Table 2‑2 and Table 2‑3, the following proposal is made for n262:
[bookmark: _Hlk117849173][bookmark: _Toc158381861][bookmark: _Toc158382043][bookmark: _Toc158382630][bookmark: _Toc158388118][bookmark: _Toc158392205][bookmark: _Toc158394449][bookmark: _Toc158974125]Proposal 1: Capture in TR 38.903 a Stage 2 QoQZ MU for 40cm QZ of 0.8 dB for 49GHz for NTC. ETC values are FFS.

[bookmark: _Toc158381862][bookmark: _Toc158382044][bookmark: _Toc158382631][bookmark: _Toc158388119][bookmark: _Toc158392206][bookmark: _Toc158394450][bookmark: _Toc158974126]Proposal 2: Capture in TR 38.903 a Stage 1 QoQZ MU for 40cm QZ of 0.5 dB for 49GHz for NTC. ETC values are FFS.
QoQZ MU for TRP metrics
In [1] it was proposed to revisit the alignment of QoQZ MU values between EIRP/EIS and TRP for ETC instead of continuing with current agreement for NTC to use the same values for EIRP/EIS and TRP.
As it can be seen from the results in Table 2‑2 and Table 2‑3, the difference between EIRP/EIS QoQZ MU and TRP QoQZ MU for Stage 2 is <0.2 dB, which produces very little difference in the final MTSU. Therefore, it is more practical to keep current agreements for NTC and the alignment between NTC and ETC by using the EIRP/EIS QoQZ MU also for TRP. Otherwise, the number of MU tables to produce and maintain in TS 38.903 [3] will increase dramatically.
[bookmark: _Toc158375620][bookmark: _Toc158381863][bookmark: _Toc158382045][bookmark: _Toc158382632][bookmark: _Toc158388120][bookmark: _Toc158392207][bookmark: _Toc158394451][bookmark: _Toc158974127]Proposal 3: Use EIRP/EIS QoQZ MU for Stage 2 to derive the value for the “Quality of Quiet Zone” MU term for both EIRP/EIS and TRP.

On the other hand, it is not clear if the proposal in [1] also includes the adjustment of the Stage 1 QoQZ MU for TRP measurements. In our understanding, this MU term for Stage 1 shall remain the same for EIRP/EIS and TRP given that gain calibration (equivalent to EIRP) is the most common approach for Stage 1 path los calibration.
[bookmark: _Toc158375621][bookmark: _Toc158381864][bookmark: _Toc158382046][bookmark: _Toc158382633][bookmark: _Toc158388121][bookmark: _Toc158392208][bookmark: _Toc158394452][bookmark: _Toc158974128]Proposal 4: Use EIRP/EIS QoQZ MU at P1 to derive the value for the “Quality of quiet zone for calibration process” MU term for TRP.

As a side note, it was noticed that efficiency-based calibration is mentioned in section B.2.1.19 Quality of quiet zone for calibration process from TS 38.903 [3], although such efficiency calibration is not defined anywhere else:
[bookmark: _Toc21004772][bookmark: _Toc36041545][bookmark: _Toc36548769][bookmark: _Toc43901244][bookmark: _Toc52371976][bookmark: _Toc58253433][bookmark: _Toc75371563][bookmark: _Toc83730729][bookmark: _Toc90489230][bookmark: _Toc100005296][bookmark: _Toc114990119][bookmark: _Toc131528672]B.2.1.19	Quality of quiet zone for calibration process
During the calibration process the calibration antenna will be placed at the centre of the quiet zone.  Therefore, only point P1 from the procedure outlined in B.2.1.3 needs to be considered for the quality of the quiet zone validation measurement.
For gain calibrations, the standard uncertainty of the EIRP results obtained following the method outlined in 2.10 shall be used.  For efficiency calibrations, the standard uncertainty of the TRP result obtained following the method outlined in 2.9 shall be used.

The reference “2.9”, and also “2.10” for gain calibration, is incorrect. Moreover, the companion MU term Uncertainty of the absolute gain of the calibration antenna only considers the gain uncertainty. 
[bookmark: _Toc21004768][bookmark: _Toc36041541][bookmark: _Toc36548765][bookmark: _Toc43901240][bookmark: _Toc52371972][bookmark: _Toc58253429][bookmark: _Toc75371559][bookmark: _Toc83730725][bookmark: _Toc90489226][bookmark: _Toc100005292][bookmark: _Toc114990115][bookmark: _Toc131528668]B.2.1.15	Uncertainty of the absolute gain of the calibration antenna
The calibration antenna only appears in Stage 2. Therefore, the gain uncertainty has to be taken into account. This uncertainty will come from a calibration report with traceability to a National Metrology Institute with measurement uncertainty budgets generated following the guidelines outlined in internationally accepted standards.

Therefore, the reference to “efficiency calibration” must be removed from TS 38.903 [3].
[bookmark: _Toc118469127][bookmark: _Toc110500863][bookmark: _Toc110878358][bookmark: _Toc110879135][bookmark: _Toc110879147][bookmark: _Toc111652343][bookmark: _Toc112082590][bookmark: _Toc112312954][bookmark: _Toc112313016][bookmark: _Toc117685729][bookmark: _Toc117688908][bookmark: _Toc117850333][bookmark: _Toc117850387][bookmark: _Toc118469163][bookmark: _Toc118469178][bookmark: _Toc118469182][bookmark: _Toc118469186][bookmark: _Toc118469207][bookmark: _Toc119339202][bookmark: _Toc119344294][bookmark: _Hlk111652740][bookmark: _Toc158375622][bookmark: _Toc158381865][bookmark: _Toc158382047][bookmark: _Toc158382634][bookmark: _Toc158388122][bookmark: _Toc158392209][bookmark: _Toc158394453][bookmark: _Toc158974129]Proposal 5: Remove the reference to efficiency calibration from the definition for “Quality of quiet zone for calibration process” (i.e. Stage 1 QoQZ MU).
	Conclusion
[bookmark: _Hlk117848727]In this contribution, the following proposals were made:
[bookmark: _GoBack]Proposal 1: Capture in TR 38.903 a Stage 2 QoQZ MU for 40cm QZ of 0.8 dB for 49GHz for NTC. ETC values are FFS.
Proposal 2: Capture in TR 38.903 a Stage 1 QoQZ MU for 40cm QZ of 0.5 dB for 49GHz for NTC. ETC values are FFS.
Proposal 3: Use EIRP/EIS QoQZ MU for Stage 2 to derive the value for the “Quality of Quiet Zone” MU term for both EIRP/EIS and TRP.
Proposal 4: Use EIRP/EIS QoQZ MU at P1 to derive the value for the “Quality of quiet zone for calibration process” MU term for TRP.
Proposal 5: Remove the reference to efficiency calibration from the definition for “Quality of quiet zone for calibration process” (i.e. Stage 1 QoQZ MU).
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