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1
Introduction
During the RAN4#85 meeting, the measurement uncertainty of EIRP and TRP with D=5cm were defined [1][2]. However, the meaning of D=5cm or the application scope of D=5cm MU was not explained clearly in the TR38.810, which may cause confusions for some readers. 
This contribution proposes the statement of application scope of the D=5cm MU in TR38.810.
2
Discussion

The baseline measurement setup for FR2 is far-field measurement system in an anechoic chamber, which is described in clause 5.2.1 of TR38.810 [2]. For traditional far-field anechoic chamber, the minimum far-field distance R can be calculated based on the following equation: R>2D2/, where D is the diameter of the smallest sphere that encloses the radiating parts of the DUT.  The equation on far-field criteria is quiet clear which is defined in clause 5.2.1.3 of TR38.810:

The minimum far-field distance for different antenna sizes and frequencies is also listed in the TR:

Observation 1: it’s so clear that the “D” for far field distance calculation is the antenna size but not DUT size.
For sub-6GHz measurement, the D could be larger than the antenna size and the largest DUT size (e.g. diagonal) is usually used as the “D”, however, that because the ground coupling effects at low frequency and other design related factors result in the whole DUT size need to be considered.
For mmWave DUT, benefiting from the high frequency, the ground coupling effect is limited in a very small area, hence the diameter of radiating parts should be the antenna array size. Therefore, the defined MU with D=5cm for FR2 in TR38.810 could be used for devices with antenna size smaller than or equal to 5cm, which covers the reference architecture assumptions defined in the FR2 EIRP power class derivation, most NR UEs are applicable in this case. 
Observation 2: the D=5cm MU budget in TR38.810 applies to the devices with antenna size smaller than 5cm, most FR2 UEs are applicable in this case. 
Even for D=5cm case, the MU is larger than 6dB, that because the MU budget derivation for the D=5cm case already includes positioning uncertainty without knowing the location of the antenna arrays, we just need to put the geometric centre of the DUT at the centre of the positioner axes. The DUT do not need re-positioning during the test. This follows the agreed “black box” approach, it’s just that the vendors need to estimate if the D=5cm MU table is applicable for their devices according to the antenna array size. 
Observation 3: the defined D=5cm MU budget is calculated based on the “black box” measurement approach without knowing the antenna arrays architecture and location. 
Regarding some special antenna design with mmWave antenna array size close to 15cm (e.g. maybe sparse array could be used to reduce the cost), this case may only be applicable to a very narrow set of UE implementations, so the manufacturer declaration of the special types of UE is needed. As we need much larger measurement distance at this condition, applicability of D=15cm case should be clearly defined.  
Observation 4: for a very narrow set of UE implementation with D=15cm antenna array size, the manufacturer declaration is needed, and applicability of D=15cm case should be clearly defined.
Based on the above discussion, the following proposal are made;

Proposal 1: the application scope of the D=5cm case need to be stated in the TR;
Proposal 2: the text proposal for P1 is “D=5cm MU budget is calculated based on the “black box” measurement approach without knowing the antenna arrays architecture and location, which applies to the devices with antenna size smaller than 5cm, most FR2 UEs are applicable in this case.” 

Proposal 3: the applicability of D=15cm case should be carefully and clearly defined. 

3
Conclusions

Based on the discussion above, the following observations and proposals were made:
Observation 1: it’s so clear that the “D” for far field distance calculation is the antenna size but not DUT size.

Observation 2: the D=5cm MU budget in TR38.810 applies to the devices with antenna size smaller than 5cm, most FR2 UEs are applicable in this case.
Observation 3: the defined D=5cm MU budget is calculated based on the “black box” measurement approach without knowing the antenna arrays architecture and location.

Observation 4: for a very narrow set of UE implementation with D=15cm antenna array size, the manufacturer declaration is needed, and applicability of D=15cm case should be clearly defined.
Proposal 1: the application scope of the D=5cm case need to be stated in the TR;

Proposal 2: the text proposal for P1 is “D=5cm MU budget is calculated based on the “black box” measurement approach without knowing the antenna arrays architecture and location, which applies to the devices with antenna size smaller than 5cm, most FR2 UEs are applicable in this case.” 

Proposal 3: the applicability of D=15cm case should be carefully and clearly defined. 

A TP to TR38.810 need be prepared to clarify the applicability.
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The minimum far-field distance R for a traditional far field anechoic chamber can be calculated based on the following equation: R>2D2/ , where D is the diameter of the smallest sphere that encloses the radiating parts of the DUT.





Table 5.2.1.3-1: Near field/far field boundary for different frequencies and antenna sizes for a traditional far field anechoic chamber
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