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[bookmark: _Ref71296739]Introduction
Following the discussion during last meeting regarding 40cm QZ size and the impact on MU, we present here our results and proposals.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]QoQZ measurement results
The results presented here are based on an EIRP and TRP QoQZ measurement campaign with 238 measurements 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 [1] 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 measurement results for 40cm QZ available at the time of submission (i.e. 14 points, P1 to P7, single antenna orientation, 2 polarizations):
Table 2‑2: EIRP QoQZ MU for 40cm QZ 
	
	
	
	
	
	EIRP Std Deviation [dB] / Frequency

	Set of points
	# meas.
	γpol [º]
	α [º]
	β [º]
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	P1 to P7
	14
	all
	{0}
	{0}
	0.62
	0.81
	0.85
	0.77

	P1
	2
	all
	{0}
	{0}
	0.21
	0.26
	0.03
	0.12



[bookmark: _Ref110337986]

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

	Set of points
	# meas.
	γpol [º]
	α [º]
	β [º]
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	P1 to P7
	14
	all
	{0}
	{0}
	0.20
	0.56
	0.62
	0.73

	P1
	2
	all
	{0}
	{0}
	0.01
	0.00
	0.01
	0.02



Final test results will be provided in a later update to this contribution and thus observations and proposals will be updated when final test results are provided.

The measurement results for 30cm QZ for the same chamber without the 40cm QZ upgrade are also provided in the following tables as a reference. The same conditions described above (i.e. 238 measurement points assuming re-positioning and no ETC enclosure) were used while the reference positions are adapted accordingly to 30cm QZ:
Table 2‑4: AUT reference points coordinates for 30cm QZ
	Position
	x
	y
	z

	P1
	0
	0
	0

	P2
	15 cm
	0
	0

	P3
	- 15 cm
	0
	0

	P4
	0
	15 cm
	0

	P5
	0
	- 15 cm
	0

	P6
	0
	0
	15 cm

	P7
	0
	0
	- 15 cm



Table 2‑5: EIRP QoQZ MU for 30cm QZ 
	
	
	
	
	
	EIRP Std Deviation [dB] / Frequency

	Set of points
	# meas.
	γpol [º]
	α [º]
	β [º]
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	P1 to P7
	238
	all
	all
	{0,45,90,270,315}
	0.49
	0.57
	0.57
	0.63

	P1
	34
	all
	all
	{0,45,90,270,315}
	0.14
	0.13
	0.11
	0.23



Table 2‑6: TRP QoQZ MU for 30cm QZ
	
	
	
	
	
	TRP Std Deviation [dB] / Frequency

	Set of points
	# meas.
	γpol [º]
	α [º]
	β [º]
	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	P1 to P7
	238
	all
	all
	{0,45,90,270,315}
	0.42
	0.46
	0.48
	0.51

	P1
	34
	all
	all
	{0,45,90,270,315}
	0.10
	0.12
	0.05
	0.10



As it can be seen from the comparison between the results for a 30cm QZ chamber and the upgrade to 40cm, there is an expected 0.3dB increase in the EIRP QoQZ MU, which confirms the values presented in [7].
[bookmark: _Ref110350984][bookmark: _Toc110344511][bookmark: _Toc110344523][bookmark: _Toc110344538][bookmark: _Toc110500233][bookmark: _Toc110500242][bookmark: _Toc110878359][bookmark: _Toc110879136]Observation 1: the QZ extension of current test systems from 30cm to 40cm require an increase of the EIRP Quiet Zone uncertainty contribution by 0.3dB.
[bookmark: _Ref110350907]Table 2‑7 presents a summarized view of the QoQZ MU target value per frequency used in TR 38.903 [2], with the additional value for 44.3GHz corresponding to n259 as endorsed in [6]:
Table 2‑7: 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: _GoBack]Following the results presented above and Observation 1, the values in Table 2‑8 are proposed as QoQZ MU for EIRP and TRP for 40cm QZ:
[bookmark: _Ref110351049]Table 2‑8: Proposed 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)
	0.90
	0.90
	0.90
	1.00

	Stage 1 (P1)
	0.40
	0.40
	0.40
	0.50



[bookmark: _Toc110351647][bookmark: _Toc110500862][bookmark: _Toc110878357][bookmark: _Toc110879134][bookmark: _Toc110879146]Proposal 1: Relax the Stage 2 QoQZ MU for 40cm QZ by 0.3dB as shown in Table 2‑8, i.e. 0.9dB for frequencies ≤ 40.8GHz and 1.0dB for 44.3GHz. Other frequencies are FFS.
XPD measurement results
In previous analyses [5][7], but also confirmed with measurements in [3][4], a degradation of the cross polar discrimination (XPD) is expected on systems upgraded to 40cm QZ. 
Table 3‑1 presents a summarized view of the Influence of XPD MU target value per frequency used in TR 38.903 [2],
[bookmark: _Ref110877983]Table 3‑1: Influence of XPD MU target value for 30cm QZ 
	Influence of XPD MU [dB] / Frequency

	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	0.01
	0.01
	0.01
	Not defined



Using the results from the QoQZ measurement campaign for described in previous section, a similar degradation is observed for 40cm, and therefore the following values are proposed:
[bookmark: _Ref110500318]

Table 3‑2: Proposed Influence of XPD MU target value for 40cm QZ 
	Influence of XPD MU [dB] / Frequency

	23.45 GHz
	32.125 GHz
	40.8 GHz
	44.3 GHz

	0.03
	0.03
	0.03
	0.03



[bookmark: _Toc110500863][bookmark: _Toc110878358][bookmark: _Toc110879135][bookmark: _Toc110879147]Proposal 2: Relax the Influence of XPD MU for 40cm QZ by 0.02dB as shown in Table 3‑2, i.e. 0.03dB for frequencies ≤ 44.3GHz. Other frequencies are FFS.

Impact on overall MTSU
[bookmark: _Toc71284697][bookmark: _Toc71289050][bookmark: _Toc71295966][bookmark: _Toc71297601][bookmark: _Toc71299073][bookmark: _Toc71299175][bookmark: _Toc71355551][bookmark: _Toc71356412][bookmark: _Toc110333898][bookmark: _Toc110334573][bookmark: _Toc110344543]As presented before [5], the impact on the overall MU for 40cm QZ, taking MOP and REFSENS for PC3 ≤40.8GHz as example, is evaluated here for information using the proposed values above.
Table 4‑1: Summary example of impact on EIRP MTSU for 40cm QZ 
	
	Expanded Uncertainty 
(1.96σ - confidence interval of 95 %) [dB] / Frequency

	
	23.45GHz <= f <= 32.125GHz
	32.125GHz < f <= 40.8GHz

	30cm QZ, PC3 UEs, NTC
	4.89
	5.09

	40cm QZ, PC3 UEs, NTC
	5.09
	5.29

	Increase 30cm to 40cm QZ
	0.2
	0.2



Table 4‑2: Summary example of impact on TRP MTSU for 40cm QZ 
	
	Expanded Uncertainty 
(1.96σ - confidence interval of 95 %) [dB] / Frequency

	
	23.45GHz <= f <= 32.125GHz
	32.125GHz < f <= 40.8GHz

	30cm QZ, PC3 UEs, NTC
	4.42
	4.62

	40cm QZ, PC3 UEs, NTC
	4.61
	4.81

	Increase 30cm to 40cm QZ
	0.19
	0.19





Table 4‑3: Summary example of impact on EIS MTSU for 40cm QZ 
	
	Expanded Uncertainty 
(1.96σ - confidence interval of 95 %) [dB] / Frequency

	
	23.45GHz <= f <= 40.8GHz

	30cm QZ, PC3 UEs, NTC
	5.19

	40cm QZ, PC3 UEs, NTC
	5.37

	Increase 30cm to 40cm QZ
	0.18



[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution, the following observations and proposals were made:
Observation 1: the QZ extension of current test systems from 30cm to 40cm require an increase of the EIRP Quiet Zone uncertainty contribution by 0.3dB.

Proposal 1: Relax the Stage 2 QoQZ MU for 40cm QZ by 0.3dB as shown in Table 2‑8, i.e. 0.9dB for frequencies ≤ 40.8GHz and 1.0dB for 44.3GHz. Other frequencies are FFS.
Proposal 2: Relax the Influence of XPD MU for 40cm QZ by 0.02dB as shown in Table 3‑2, i.e. 0.03dB for frequencies ≤ 44.3GHz. Other frequencies are FFS.
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