[bookmark: _Hlk61177671]3GPP TSG-RAN4 Meeting #104-e	R4-2212653
Electronic meeting, August 15-26, 2022
		
Source:			Ericsson
Title:			Band n104 – Measurement uncertainties
Agenda item:		8.1.2
Document for:		Approval
Introduction
 The core part of the WI ([1]) on introducing new licensed band(s) in the 6 GHz was finalized in last RAN4#103-e meeting. During that meeting, measurement uncertainties for the 6GHz frequency range was discussed but no decision was taken, prioritizing the completion of the core requirements.
This contribution is further discussing those measurement uncertainties, proposing values for the 6GHz band to finalize the CRs to TS 38.141-1 and TS 38.141-2 so that the WI could be closed.
Discussion 
Background information
In RAN4#102-e meeting, it was “pre-agreed” ([2]) to re-use the n96 MU as baseline for band n104 as well, but further proposals would still be possible in the following meeting.
In last RAN4#103-e meeting, some new proposals were made, based on the information from TE vendor that (only) the signal generator would differ for above 6GHz, comparing to below 6 GHz. The MU due to the signal generator would then increase up to 0.75dB.
TX requirements MU - conducted and OTA 
For Tx requirements tests, the signal generator is not used so its MU (item C1-2 in TS 37.941) are not influencing the total Tx MU budget. 
This means the Tx MU specified for 4.2-6.0 GHz range should be reused for 6.0-7.125 GHz.
Proposal 1: The Tx MU for 6.0-7.125 GHz shall be the same as for 4.2-6.0 GHz, and this for conducted and OTA requirements.

Rx requirements MU – conducted 
We propose to adopt 1.5 dB MU for Rx reference sensitivity requirement.
Proposal 2: Adopt 1.5dB MU for Rx REFSENS requirement.
Following Table 1 captures the proposed MU for the 6.0-7.125 GHz frequency range, based on TR 38.887-02 ([4]).
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	Requirement
	MU (dB)

	
	Wanted signal level error
	Modulated Interferer level error
	CW Interferer level error
	ACLR effect or Broadband noise effect
	Total

	Adjacent channel selectivity 
Narrow band blocking
In-channel selectivity
	1.5
	1.5
	N/A
	0.4
	2.5

	In-band blocking (General)
	1.5
	1.67
	N/A
	0.4
	2.6

	Out-of-band blocking (General)
1MHz < finterferer ≤ 3 GHz
	1.5
	N/A
	1
	0.1
	1.9

	Out-of-band blocking (General)
3.0GHz < finterferer ≤ 4.2 GHz
	1.5
	N/A
	1.2
	0.1
	2.0

	Out-of-band blocking (General)
4.2GHz < finterferer ≤ 12.75 GHz
	1.5
	N/A
	3
	0.1
	3.5

	Out-of-band blocking (Co-location)
	1.5
	N/A
	2
	0.4
	2.9

	Receiver intermodulation
	1.5
	1.5
	1
	0.4
	3.5



Observation 1: The conducted Rx requirements MU in Table 1 and n46/n96/102 MU have close values, with only 0.1-0.2 dB difference.
Proposal 3: Adopt conducted Rx requirements MU as proposed in Table 1.

Rx requirements MU – OTA 
Based on spreadsheet 2 of TS 37.941 ([3]), the following Table 2 captures the EIS MU for the various type of chambers, considering a 0.75 dB MU for the signal generator.
[bookmark: _Ref110000975]Table 2: EIS MU for the 6.0-7.125 GHz frequency range
	Table 10.2.7-1: OTA test system specific measurement uncertainty values for the OTA sensitivity in Normal test conditions

	 
	Expanded uncertainty (dB)

	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz
	6.0<f≤7.125 GHz

	Indoor anechoic
	1,22
	1,25
	1,25
	1,71

	CATR
	1,33
	1,40
	1,40
	1,82

	Near field
	1,24
	1,24
	1,24
	1,70

	1D CATR
	1,29
	1,43
	1,43
	1,84

	Plane wave synthesiser
	1,30
	1,39
	1,48
	1,88

	Agreed value
	1,30
	1,40
	1,40
	1,90



Proposal 4: Adopt conducted EIS MU as proposed in Table 2.


From these EIS MU, following TR 37.941 ([3]) methodology, Table 3 summaries the MU for OTA Rx requirements (Dynamic Range, ACS, narrow band blocking, in-band blocking, intermodulation and in-channel selectivity requirements) conformance in the 6.0-7.125 GHz frequency range.
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	Requirement
	MU (dB)

	
	Wanted signal error
	Interferer signal error
	CW Interferer signal error
	EIS
	RF signal generator
	ACLR effect
	Total

	Dynamic Range
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	0.3

	Adjacent channel selectivity 
Narrow band blocking
In-channel selectivity
	1.5
	1.8
	N/A
	1.82
	0.75
	0.4
	2.7

	In-band blocking
	1.5
	1.67
	N/A
	1.82
	0.75
	0.4
	2.8

	Receiver intermodulation
	1.5
	1.5
	1
	1.82
	0.75
	0.4
	3.5




Finally, the following Table 4 recaps the MU for the out of band (general) requirements testing.
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	Frequency range
	MU (dB)

	
	Wanted signal error
	Interferer error
	Noise effect
	Total

	30 MHz < f ≤ 3 GHz
	1.5
	1.0
	0.1
	2,2

	3 GHz < f ≤ 6 GHz
	1.5
	1.2
	0.1
	2,3

	6 GHz < f ≤ 12.75 GHz
	1.5
	3.0
	0.1
	3.6



Proposal 5: Adopt OTA Rx requirements MU as proposed in Table 3 and Table 4.

Note that the MU values proposed in this contribution have been used for our companion CR ([5]).


Conclusion
In this contribution, we further discussed and calculated the requirements MU for the 6.0-7.125 GHz frequency range. We made the following observation and proposals:
Proposal 1: The Tx MU for 6.0-7.125 GHz shall be the same as for 4.2-6.0 GHz, and this for conducted and OTA requirements.
Proposal 2: Adopt 1.5dB MU for Rx REFSENS requirement.
Observation 1: The conducted Rx requirements MU in Table 1 and n46/n96/102 MU have close values, with only 0.1-0.2 dB difference.
Proposal 3: Adopt conducted Rx requirements MU as proposed in Table 1.
Proposal 4: Adopt conducted EIS MU as proposed in Table 2.
Proposal 5: Adopt OTA Rx requirements MU as proposed in Table 3 and Table 4.
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