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Introduction
This contribution is presenting sample QoQZ data at the band edges of FR2_A and FR2_B with 800MHz frequency offset. This difference in QoQZ performance is then used to estimate the MU impact on the OBW test case
Impact of QoQZ on OBW
In [1], it was argued that the OTA environment is not expected to contribute to the Occupied Bandwidth Test Case. This contribution is investigating the effect of small QoQZ variations within the channel bandwidth on the OBW. As a reference, the QoQZ performance at 6 frequencies (3 3GPP test frequencies and 3 CTIA test frequencies) is tabulated in  Table 1.
The QoQZ variations with a very fine frequency spacing, e.g., to verify the variation of the QoQZ within a given channel bandwidth, would require a very time intensive evaluation and is therefore impractical. For instance, the evaluations presented in [2], [3] took several days for a total of 6 frequencies (3 frequencies for the CTIA procedure and 3 frequencies for the 3GPP QoQZ procedure); significantly increasing the number of frequency points in order to determine the variation within the 50, 100, 200, and 400 MHz channel bandwidth would take several weeks. Instead, the QoQZ is assumed to be the worst-case standard deviation evaluated at the extreme frequencies of the respective sub bands, e.g., FR2_A and FR2_B. 

In the simplest approximation, the QoQZ performance at adjacent test channel frequencies can be assumed to be the same and the impact of the QoQZ on OBW should be insignificant since the impact of the QoQZ on the spectrum is the same as a function of frequency. 
In this contribution, however, a closer look at the impact of small differences in QoQZ performance on OBW is investigated. The standard deviation of the difference in QoQZ EIRP (baseline for OBW) performance at three closely spaced frequencies is tabulated in Table 1 for the low end of FR2_A (23.45 and 24.25 GHz with a 800 MHz frequency separation) for the boundary between FR2_A and FR2_B (32 and 32.125 GHz with a 125 MHz frequency separation) and the high end of FR2_B (40 and 40.8 GHz). The differences are shown separately for the 15cm [2] and the 30cm [3] QZ sizes/systems with all 7 reference positions (P1-P7) considered. The largest difference in QoQZ performance within 800 MHz is 0.28dB. 
Table 1: QoQZ Performance: Std. Deviations for EIRP

	Positions
	Quiet Zone Size
	23.450 GHz
	24.250 GHz
	32.000 GHz
	32.125 GHz
	40.000 GHz
	40.800 GHz

	P1-P7
	15cm
	0.38dB
	0.43dB
	0.52dB
	0.51dB
	0.45dB
	0.45dB

	P1 only
	
	0.35dB
	0.30dB
	0.31dB
	0.31dB
	0.19dB
	0.24dB

	P1-P7
	30cm
	0.33dB
	0.35dB
	0.47dB
	0.46dB
	0.31dB
	0.39dB

	P1 only
	
	0.16dB
	0.15dB
	0.15dB
	0.15dB
	0.22dB
	0.17dB


Table 2: Standard Deviations for EIRP (P1-P7 positions)
	Positions
	Std. Deviation of Difference in QoQZ EIRPs between 23.45 24.25 GHz
	Std. Deviation of Difference in QoQZ EIRPs between 32.0 and 32.125 GHz
	Std. Deviation of Difference in QoQZ EIRPs between 40.0 and 40.8 GHz

	15cm QZ 
	0.25
	0.18
	0.23

	30cm QZ 
	0.25
	0.15
	0.28


Observation 1: The maximum observed difference in QoQZ performance (based on EIRP), i.e., standard deviation of the difference in QoQZ EIRPs, within an 800MHz frequency separation is 0.28dB
Subsequently, different sets of simulations/analyses were performed for CBWs of 50MHz, 100MHz, 200MHz, and 400MHz. Various power distributions superimposed on a flat transmitted spectrum are investigated; each assumes a 0.56dB peak-to-peak power for all four CBWs. 

The first simulation assumed a flat distribution of the transmitted spectrum over the channel bandwidth with a random power distribution with 0.56dB peak-to-peak power superimposed as illustrated in Figure 1 for the 400MHz CBW case. The OBW was calculated for these two distributions based on the approach outlined in [4] for 50,000 different random power distributions. The mean OBW of the 50,000 different OBW results were 99.00% of the channel BW for both cases: flat transmitted power spectrum and flat transmitted power spectrum with random power contribution (0.56dB peak-to-peak). 
Observation 2: A random contribution (0.56dB peak-to-peak) of the QoQZ impact on the OBW results has no effect on the OWB.

[image: image1.emf]-300 -200 -100 0 100 200 300

f - f

channel

 [MHz]

-110

-100

-90

-80

-70

-60

-50

-40

-30

-20

-10

T

r

a

n

s

m

i

t

t

e

d

 

S

p

e

c

t

r

u

m

 

[

d

B

m

]

Sample Power Distribution within CBW of 400 MHz

[image: image2.emf]-201 -200 -199 -198 -197 -196 -195

f - f

channel

 [MHz]

-20.6

-20.5

-20.4

-20.3

-20.2

-20.1

-20

-19.9

-19.8

-19.7

-19.6

T

r

a

n

s

m

i

t

t

e

d

 

S

p

e

c

t

r

u

m

 

[

d

B

m

]

Sample Power Distribution within CBW of 400 MHz


       (a)                                                                                   (b)

Figure 1: a) Sample transmitted power spectrum distribution over a 400MHz wide channel bandwidth, b) illustration of a random power distribution (red) superimposed to the flat transmitted spectrum (black)
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(a)                                                                                 (b)

Figure 2: Illustration of linearly increasing power distribution (red) superimposed to the flat transmitted spectrum (black); a) at the low end and b) at the high end of the channel bandwidth.
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(a)                                                  (b)                                                      (c)
Figure 3: Illustration of V-shaped power distribution (red) superimposed to the flat transmitted spectrum (black); a) at the low end, b) at the centre, and c) at the high end of the channel bandwidth.
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(a)                                                  (b)                                                      (c)
Figure 4: Illustration of “bathtub” power distribution (red) superimposed to the flat transmitted spectrum (black); a) at the low end, b) at the centre, and c) at the high end of the channel bandwidth.

The subsequent analyses assumed a 
· linearly increasing power distribution (from -0.28dB to 0.28dB) superimposed on top of the flat distribution of the transmitted spectrum, as illustrated in Figure 2. 
· V-Shaped increasing power distribution (from 0.28dB to -0.28dB to 0.28dB) superimposed on top of the flat distribution of the transmitted, as illustrated in Figure 3
· “bathtub” curved power distribution (from 0.28dB to -0.28dB to 0.28dB) superimposed on top of the flat distribution of the transmitted, as illustrated in Figure 4
The OBW was again calculated for these three distributions based on the approach outlined in [4] and the OBW results (normalized by the CBW) are tabulated in Table 3
Table 3: OBW Results (normalized by CMW) for three different power distributions superimposed on top of flat transmitted spectrum
	          OBW/CBW ►

Shape▼
	50MHz
	100MHz
	200MHz
	400MHz

	Linear
	99.003%
	99.003%
	99.003%
	99.003%

	V-Shape
	99.063%
	99.063%
	99.063%
	99.063%

	Bathtub
	99.081%
	99.081%
	99.081%
	99.081%


Observation 3: Different distributions superimposed to the flat transmitted spectrum have almost no effect on the Occupied Bandwidth.

Based on these observations and simulations/analyses, the QoQZ MU Impact on OBW should be considered very small. The impact of the QoQZ on the OBW (relative to the CBW) should be considered 0.1%. 
Proposal 1: The impact of QoQZ impact on the OBW relative to the CBW shall be considered 0.1% for quiet zones of 15cm and 30cm.
Conclusion
The following observations and proposals were made in this contribution
Observation 1: The maximum observed difference in QoQZ performance (based on EIRP), i.e., standard deviation of the difference in QoQZ EIRPs, within an 800MHz frequency separation is 0.28dB
Observation 2: A random contribution (0.56dB peak-to-peak) of the QoQZ impact on the OBW results has no effect on the OWB.
Observation 3: Different distributions superimposed to the flat transmitted spectrum have almost no effect on the Occupied Bandwidth.
Proposal 1: The impact of QoQZ impact on the OBW relative to the CBW shall be considered 0.1% 
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