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1 Introduction
In RAN4 #102-e meeting, further discussion on highest frequency and measurement uncertainty for NR BS radiated emission test was provided. Generally all companies agreed that the frequency range of MU should be extended up to 26GHz, but there is not enough analysis for MU=9dB with big size EUT (>1m). 
The WF R4-2207188 [1] for MU value of BS radiated emission was raised in last meeting, which is shown as below.
WF on MU value between 12.75 GHz and 26 GHz for BS EMC
· FFS on the MU value between 12.75GHz and 26GHz for BS EMC. Encourage companies provide analyses in next meeting
Note 1: Considering it is for TEI and missing the MU value larger than 12.75GHz in Rel-15, it is important to define this value as soon as possible. It was already discussed for several meetings without agreement due to lack of analyses from other companies.
Note 2: If there are no further analyses provided by other companies in next meeting, then the value highlighted in yellow as below table would be recommended to be agreed as the MU value between 12.75 GHz and 26 GHz for BS EMC.
	Parameter
	Uncertainty for EUT dimension ≤ 1 m
(NOTE 1)
	[bookmark: OLE_LINK3]Uncertainty for EUT dimension >1 m
(NOTE 1)

	Effective radiated RF power between 30 MHz and 180 MHz
	6 dB
	6 dB

	Effective radiated RF power between 180 MHz and 4 GHz
	4 dB
	6 dB

	Effective radiated RF power between 4 GHz and 12,75 GHz
	6 dB
	9 dB (NOTE 2)

	[bookmark: OLE_LINK8]Effective radiated RF power between 12,75 GHz and 26 GHz
	6 dB
	9 dB (NOTE 2)

	Field strength between 30 MHz and 12,75 GHz
	6 dB
	6 dB

	Field strength between 12,75 GHz and 26 GHz
	6 dB
	6 dB

	NOTE 1:   These MU values estimates and are not based on the MU budget calculations. For more background on MU derivation analyses refer to CISPR 16-4-2 [31] and ETSI TR 100 028-1 [32].
NOTE 2:	This value may be reduced to 6 dB when further information on the potential radiation characteristic of the EUT is available.



In order to explain the reason that MU value should be greater than 6dB with big size EUT (>1m), further calculation of the MU value for NR BS would be given in this contribution.
2 Discussion
In RAN4 #102-e meeting, the analysis for the frequency range and value of measurement uncertainty (MU) has already been provided in our discussion R4-2204429 [2], and only MU value for big size EUT is not evaluated enough. To fix this issue, further analysis will be discussed as below.
2.1 The frequency range of radiated emission measurement
In RAN4 #102-e meeting, there were some discussions on NR BS MU, and also a WF R4-2207188 [1] for the highest test frequency of BS radiated emission was agreed, which is shown as below.
WF on extend the highest test frequency of BS EMC radiated spurious emission
· Extend the highest test frequency of NR BS EMC radiated spurious emission for band n46 and n96 to 26 GHz to align with TS38.104 
Observation 1: To align with BS TS 38.104, the highest test frequency of radiated spurious emission for band n46 and n96 is 26GHz.
2.2 Radiated emission MU in CISPR 16-4-2[4]
Due to the evaluating component of EUT size is not included in the calculation model of this standard, and this situation has already been discussed in last meeting. Therefore, the MU value of radiated emission will be evaluated by other standard for big size EUT.
2.3 Radiated spurious emission MU in ETSI TR 100 028-1[5]
As we know, the size of EUT is one of the essential components for MU value calculation, refer to the discussion in last meeting, the calculating procedure would be same, but only the EUT size is changed. The detailed analyzing and calculating procedure is shown as below.
2.3.1 Calculation model of MU value
There are two stages for calculation model of MU value in ETSI TR 100 028-1 [5]:
- Stage one: EUT measurement
- Stage two: Substitution
The detailed contents are described in our discussion R4-2204429 [2] at last meeting.
2.3.2 The effective component contributed by EUT size
There are four essential components associate with the EUT size in ETSI TR 102 273-1-2 [6]:
- Position of the phase centre: within the EUT volume
- Positioning of the phase centre
- Range length
- Mutual coupling
The detailed contents are described in our discussion R4-2204429 [2] at last meeting.
3.3.3 The examples of MU value calculation with big size EUT
[bookmark: OLE_LINK2]The big EUT size can be larger than 2m. Here we select 2.5m as a typical value. In terms of the calculation model of the ETSI TR 100 028-1 [5], for EUT size=2.50m, the calculation result of MU value for spurious radiated emission is shown as below:
Table 1: The MU value of radiated spurious emission, with the EUT size = 2.50m
	Frequency Range
	Antenna Polarization
	Expanded Uncertainty
	Including Factor

	6GHz-18GHz
	Vertical
	6.33 dB
	k=2

	
	Horizontal
	6.74 dB
	k=2

	18GHz-40GHz
	Vertical
	6.66 dB
	k=2

	
	Horizontal
	7.05 dB
	k=2


According to the conclusion from table 1, the maximum MU value raises up to 7.05dB over the given frequency range, which is greater than 6dB.
To study more relationship between the EUT size and  the maximum MU value, we calculate MU value of the big size EUT with different sizes, such as 2.0m, 2.2m, 2.5m, 2.8m and 3.0m, and the figure of the relationship is shown as below:

It can be seen that the maximum MU values are increased with the EUT size increased. When the EUT size = 2m, the maximum MU value equals to about 6.49dB, which is larger than 6dB. It should be noted that the maximum MU value with EUT size=1.30m is 5.53dB in our discussion R4-2204429 [2] from the contribution of last meeting. 
Observation 2: The MU values in terms of the calculation model of ETSI TR 100 028-1 for radiated spurious emission with large than 2m big size EUT would be exceed 6dB.
[bookmark: OLE_LINK5]Therefore, the maximum MU value with 6dB is not enough for big size EUT. Considering 9dB was already defined in the specification for uncertainty for EUT dimension >1 m and there were no extra details for other ranges such as EUT dimension >1.5 m or 2 m. Therefore, we think the current range can be kept (EUT dimension >1 m), and it is recommended that 9dB maximum MU value is reused for this range.
[bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK7]Proposal 1: It is recommended that the maximum MU value between 12,75 GHz and 26 GHz with EUT size greater than 1m in BS EMC specification should be 9dB.
3 Conclusion
[bookmark: OLE_LINK1]Our observations and proposal for radiated spurious emission MU with big size EUT are listed as below: 
Observation 1: To align with BS TS 38.104, the highest test frequency of radiated spurious emission for band n46 and n96 is 26GHz.
Observation 2: The MU values in terms of the calculation model of ETSI TR 100 028-1 for radiated spurious emission with large than 2m big size EUT would be exceed 6dB.
Proposal 1: It is recommended that the maximum MU value between 12,75 GHz and 26 GHz with EUT size greater than 1m in BS EMC specification should be 9dB.
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