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1.
Introduction
Measurement uncertainty (MU) and test tolerance (TT) for FR2 in-band test cases are currently defined based on the previous agreement [1]. The actual MU and TT are applied after a comparison of estimated values at both edges of a frequency range which is one of the split frequency ranges (method of “per frequency range” is applied). On the other hand, MU/TT values for LTE were originally defined based on an idea “per band” even though they might look like per range basis now. Since it is expected that MU values for NR will be defined additionally once a new band is introduced, we propose our ideas on a way to define them hereafter. 
2.
Discussion
2.1
Current frequency point of MU definition 
 Based on the previous agreement [1] below, current frequency points of MU/TT definition for FR2 in-band test cases are as follows.
----WF about how to define MU: extract from [1] ----

Each MU contribution shall be derived for the upper and lower edge of each of the frequency ranges FR2a and FR2b. The maximum of the values at the edges of the respective frequency range shall be used for that frequency range
----End of extract ----

23.45 GHz
Lower edge of band n258 (24.25 GHz) – 2 x 400 MHz 
32.125 GHz
Middle point of 23.45 GHz and 40.8 GHz
40.8 GHz

Higher edge of band n260 (40 GHz) + 2 x 400 MHz
If we just look at these frequencies, they look like that we are defining MU values based on frequency ranges. However as shown above, they were actually decided from the existing band definitions. Thus it can be said that the frequency points are defined by a mixture of “per frequency range” and “per band” concepts.
Observation 1: Current frequency points for FR2 MU definition are decided by a mixture of “per frequency range” and “per band” concepts. 
2.2
Recognized issues during a process to study FR2a/2b MU values 

 If we consider an occasion that the new band is introduced at higher frequency than 40 GHz in the near future, we need to derive another MU values and then there is also a need to define another frequency point to estimate corresponding MU values. However there is no guideline to decide the points at this moment.
 So to discuss a way forward to decide those frequency points, at first we summarize recognized issues during a process to study FR2a/2b (from 23.45 GHz to 40.8 GHz) MU values.

(1) Lack of core requirements to decide relaxation of test requirements
 Currently there are many test cases which require relaxation of test requirements due to test conditions with a low power spectrum density, which results a low SNR when we measure a power from a UE by over the air (OTA). 

In that case at first we need to estimate an SNR value at the point of test equipment such as at the input port of spectrum analyzer or gNB emulator. However as can be seen in 2.1, currently one of the frequency points is 32.125 GHz, which is not included in any of frequency bands in the FR2 core requirement. Therefore from a specification viewpoint, we cannot make an estimation of an appropriate SNR based on the core specification and what we can do is just to anticipate it from our own assumptions. So from this experience we should avoid applying a frequency point which is not included in bands in the core specification. Also once we define a new band around 32.125 GHz in the future and core requirements are specified, we need to revisit the estimation of MU which is defined based on that frequency point.
Observation 2: Defining a frequency point (as a candidate to estimate MU value) which is not in the specified frequency band will cause a difficulty in estimating SNR at that point due to the lack of core requirements, and thus it gives a difficulty in studying a relaxation of test requirements. 
Observation 3: Once a new band is introduced at the point where MU values are already estimated without core requirements, we need to revisit the estimation of MU.
(2) Mixture of multiple frequency assumptions with each MU contributor

 At the RAN5 #81 in Spokane, we provided our estimation of SNR for each test case which is derived based on the upper edge of band n257 + 800 MHz (30.3 GHz), or the upper edge of band n260 + 800 MHz (40.8 GHz) [2]. Here we applied extra frequency margin (+ 800MHz) to take into consideration of the SEM test case. Then we had a difficulty in summarizing the MU budget table since only the MU contributor “Influence of noise” is derived based on a different frequency assumption. (Other MU contributors have the assumption of 32.125 GHz or 40.8 GHz.) 
 If we try to estimate SNR values based on the newly introduce band in the future, and also if the different frequency point is set as the point to estimate new MU value, we expect that the same inconsistency issue will occur.

Observation 4: Individual MU contribution values in both calibration stage and measurement stage should be aligned based on the same frequency assumption.
Observation 5: Frequency point to estimate MU value should be close to the specified band.
(3) Frequency point to evaluate QoQZ (Quality of the Quiet Zone)

 As we already started discussions on a way to evaluate QoQZ for spurious emission measurement, evaluating the QoQZ with fine frequency spacing is quite time consuming and thus it is not realistic under the current evaluation procedure. For example about a week would be necessary to measure one frequency point. Therefore we think that the exception only to the QoQZ MU contribution is necessary when we estimate a new MU value, for example applying the QoQZ MU value which is closer from frequency view to new frequency point when estimating total MU.
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Figure 2.2-1: Example of a way to apply QoQZ MU value to a new frequency point for MU estimation
Observation 6: Exception on applicability of QoQZ MU is necessary.
(4) Additional relaxation applied to a specific band

 When we consider a difference of SNR estimation at the upper edge of band n257 + 800 MHz (30.3 GHz) and 32.125 GHz, if we simply consider only the difference of frequency and derive the SNR difference, there is approximately 1 dB difference with MOP test case. It means additional 1 dB relaxation is applied to the test case for band n257 if we accept an idea of relaxation to the test requirement (based on SNR at 32.125 GHz). Suppose a path loss characteristics is severer at the higher frequency range, this kind of additional relaxation might be much significant at the higher frequency such as 50 GHz or so.
Observation 7: Additional relaxation of test requirements to a specific band may occur if we carry out the SNR estimation per frequency range basis.
 With above observations in mind, we propose a way to define frequency points to estimate new MU values at the outside of FR2a/2b frequency range.  
Proposal 1: Apply the concept of “per band” when defining frequency points to estimate new MU values at the outside of the frequency range from 23.45GHz and 4.08 GHz.  
Proposal 2: Accept an exception to apply QoQZ MU value which is different from defined frequency point when estimating new MU values.


3. Conclusion
In this contribution, we introduced the recognized issues during a process to study FR2a/2b (from 23.45 GHz to 40.8 GHz) MU values.

Observation 1: Current frequency points for FR2 MU definition are decided by a mixture of “per frequency range” and “per band” concepts. 
Observation 2: Defining a frequency point (as a candidate to estimate MU value) which is not in the specified frequency band will cause a difficulty in estimating SNR at that point due to the lack of core requirements, and thus it gives a difficulty in studying a relaxation of test requirements. 
Observation 3: Once a new band is introduced at the point where MU values are already estimated without core requirements, we need to revisit the estimation of MU.
Observation 4: Individual MU contribution values in both calibration stage and measurement stage should be aligned based on the same frequency assumption.

Observation 5: Frequency point to estimate MU value should be close to the specified band.
Observation 6: Exception on applicability of QoQZ MU is necessary.
Observation 7: Additional relaxation of test requirements to a specific band may occur if we carry out the SNR estimation per frequency range basis.
Proposal 1: Apply the concept of “per band” when defining frequency points to estimate new MU values at the outside of the frequency range from 23.45GHz and 4.08 GHz.  

Proposal 2: Accept an exception to apply QoQZ MU value which is different from defined frequency point when estimating new MU values.
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Apply QoQZ of 40.8 GHz point to 43.5 GHz MU estimation.
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