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1 Introduction
The licenced band n104 goes up to 7.125HGHz which currently is above the MU values calculated for the BS both conducted and radiated.
This paper discusses our views on how to derive a suitable MU value for the region 6 to 7.125GHz
2 Discussion
At last RAN4 meeting, on measurements uncertainties the following agreements were reached in the WF R4-2206374:
-	Reuse n96 MUs for n104 MUs.
-	Can be further confirmed in performance phase.
The unlicensed band n102 covers the same frequency range as n104 and currently has had MU values agreed. However traditionally the unlicensed bands have had different MU values attributed to them than the licenced bands.
Currently in 38.141-1 for example we have:
	Clause
	Maximum Test System Uncertainty

	6.2 Base Station output power
	±0.7 dB, f ≤ 3 GHz
±1.0 dB, 3 GHz < f ≤ 6 GHz (Note)
±1.5 dB, for bands n46, n96 and n102

	NOTE:	Test system uncertainty values for 4.2 GHz < f ≤ 6 GHz apply for BS operates in licensed spectrum only.



The unlicensed band sn46, n96 and n102 cover the range from 5.15GHz to 7.125 GHz so its clear they already have different MU values to licenced bands (as is made clear in the note).
Our understanding is that the unlicensed band values were developed for 46 for E-UTRA when the licenced bands only extended to 4.2GHz. We are not aware of the derivation of the uncertainty values for these values but when the 4.2GHz to 6GHz range was analysed for NR the MU the range was calculated along with the rest of the frequency range and it was decided that the range 4.2 to 6GHz had the same uncertainty as the 3 to 4.2GHz region. 
Our analyses shows that most of the uncertainties in the MU budget can be used up to 7,125GHz as 6GHz. 
It has been checked with TE vendor and the only test equipment change from 6GHz is the signal generator. This is because most signal generators are only designed up to 6GHz so above this is is necessary to use a frequency extender or a different model and hence there is a different MU value.
The current TE uncertainty values are:
	UID
	Uncertainty source
	Uncertainty value (dB) 

	
	
	f≤3 GHz
	3<f≤4.2 GHz
	4.2<f≤6 GHz

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.26
	0.26

	C1-2
	Uncertainty of the RF signal generator
	0.46
	0.46
	0.46

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.2
	0.2

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43

	C1-5
	Measurement Receiver (Co-location)
	0.41
	0.74
	0.8

	C1-6
	Noise figure measurement accuracy
	0.2
	0.2
	0.2



	UID
	Uncertainty source
	Uncertainty value (dB) 

	
	
	24.25<f
≤29.5GHz
	37<f
≤40GHz

	C1-1
	Uncertainty of the RF power measurement equipment (e.g. spectrum analyzer, power meter) - high power (EIRP, TRP)
	0.50
	0.70

	C1-7
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	0.90
	0.90

	C1-8
	RF power measurement equipment (e.g. spectrum analyzer, power meter) - relative (ACLR)
	0.75
	0.90

	C1-9
	RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
	1.25
	1.45

	C1-2
	RF signal generator
	0.90
	0.90

	C1-3
	Uncertainty of the network analyzer
	0.30
	0.30

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.52
	0.52



It has been suggested the signal generator MU from 6 to 7.125GHz is 0.75dB.
For the OTA MU spreadsheets in TR 37.041 this has the following effects:
· The TX MU values are the same as for up to 6GHz as the signal generator is not used for the Tx MU analysis.
· The RX sensitivity MU increases from 1.6 dB to 1.9dB
Proposal 1: Keep the same MU values for Tx FR1 requirements as the 4.2 to 6GHz frequency range (conducted and OTA) 
Looking at the effect of the increased TE MU on all the Rx requirements we have for the conducted Rx requirements:
	Requirement
	Freq range
	Unit
	　
	MU 

	
	
	
	TE (1sigma)
	Cond.  wanted
	cond. interferer (mod)
	PA
	cond. interferer (CW)
	cond. matching
	chamber (inc. matching)
	Imapct of sign gen (ALCR or noise)
	Total

	Sensitivity
	f ≤ 3.0 GHz
	　
	　
	0.7
	　
	　
	　
	　
	　
	　
	0.7

	
	3.0 GHz < f ≤ 4.2 GHz
	　
	0.46
	1
	　
	　
	　
	　
	　
	　
	1

	
	4.2 GHz < f ≤ 6 GHz
	　
	0.58
	1.22
	　
	　
	　
	　
	　
	　
	1.2

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	　
	　
	　
	　
	　
	　
	1.5

	7.4 OTA Dynamic range
	f ≤ 3.0 GHz
	dB
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	3.0 GHz < f ≤ 4.2 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	4.2 GHz < f ≤ 6 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	6 GHz < f ≤ 7.125 GHz
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	0
	　
	0.392
	0.98
	0.4
	1.4

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	　
	0.392
	1.06
	0.4
	1.8

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	　
	0.392
	1.06
	0.4
	2.1

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.392
	1.06
	0.4
	2.6

	7.6 OTA general blocking (in-band)
	f ≤ 3.0 GHz
	dB
	　
	0.7
	1
	0
	　
	0.392
	0.98
	0.4
	1.6

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1.2
	0
	　
	0.392
	1.06
	0.4
	2.0

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.39
	0
	　
	0.392
	1.06
	0.4
	2.2

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.67
	0
	　
	0.392
	1.06
	0.4
	2.7

	7.8 OTA Receiver intermodulation
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	0
	0.5
	0.392
	0.98
	0.4
	1.8

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	0.7
	0.392
	1.06
	0.4
	2.4

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	0.98
	0.392
	1.06
	0.4
	3.0

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	1.00
	0.392
	1.06
	0.4
	3.3

	7.9 OTA In-channel selectivity
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	　
	　
	0.392
	0.98
	0.4
	1.4

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	　
	　
	0.392
	1.06
	0.4
	1.8

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	　
	　
	0.392
	1.06
	0.4
	2.1

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.392
	1.06
	0.4
	2.6



For conducted RX MU in most cases the 6 to 7.125 GHz MU values are the same as the existing n96 values. 
Proposal 2: for Rx FR1 conducted use the n96 MU values.
For the OTA RX requirements the current version of 38.141-2 does not have different values for the n96 bands (possibly this is an error?) with the exception of the Rx sensitivity so we do not have any figures to work on. 
Observation 1: 38.141-2 maybe should have different MU values for the n96 bands for the other Rx requirements not just Rx sensitivity?
Adding a new frequency range to the RX FR1 MU calculation spreadsheet in 37.941 we can calculate the OTA Rx sensitivity value for the various chamber types:
	Expanded uncertainty (dB)

	Indoor Anechoic Chamber 
	Compact Antenna Test Range

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

	1.22
	1.25
	1.25
	1.71
	1.33
	1.40
	1.40
	1.82

	Near Field Test Range
	One Dimensional Compact Range

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

	1.24
	1.24
	1.24
	1.70
	1.29
	1.43
	1.43
	1.84

	Plane Wave Synthesiser
	Agreed value*

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

	1.30
	1.39
	1.88
	1.88
	1.30
	1.40
	1.60
	1.90



The calculated MU is the same as the n96 value.
Proposal 3: For OTA FR1 Rx sensitivity use the same value as the n96 bands i.e. 1.9dB
For the other requirements we do not have n96 values but they can be calculated in the same way as for the conducted:
	Requirement
	Freq range
	Unit
	MU 

	
	
	
	TE (1sigma)
	Cond.  wanted
	cond. interferer (mod)
	PA
	cond. interferer (CW)
	cond. Matching (1.96*0.15)
	chamber (inc. matching)
	Imapct of sign gen (ALCR or noise)
	Total

	7.4 OTA Dynamic range
	f ≤ 3.0 GHz
	dB
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	3.0 GHz < f ≤ 4.2 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	4.2 GHz < f ≤ 6 GHz
	
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	
	6 GHz < f ≤ 7.125 GHz
	　
	　
	　
	　
	　
	　
	　
	　
	　
	0.3

	7.5 OTA Adjacent channel selectivity and narrowband blocking
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	0
	　
	0.294
	0.98
	0.4
	1.7

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	　
	0.294
	1.06
	0.4
	2.1

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	　
	0.294
	1.06
	0.4
	2.4

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.294
	1.06
	0.4
	2.8

	7.6 OTA general blocking (in-band)
	f ≤ 3.0 GHz
	dB
	　
	0.7
	1
	0
	　
	0.294
	0.98
	0.4
	1.9

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1.2
	0
	　
	0.294
	1.06
	0.4
	2.2

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.39
	0
	　
	0.294
	1.06
	0.4
	2.5

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.67
	0
	　
	0.294
	1.06
	0.4
	2.9

	7.8 OTA Receiver intermodulation
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	0
	0.5
	0.294
	0.98
	0.4
	2.1

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	0
	0.7
	0.294
	1.06
	0.4
	2.6

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	0
	0.98
	0.294
	1.06
	0.4
	3.1

	
	6 GHz < f ≤ 7.125 GHz
	
	0.75
	1.53
	1.53
	0
	1.00
	0.294
	1.06
	0.4
	3.5

	7.9 OTA In-channel selectivity
	f ≤ 3.0 GHz
	dB
	　
	0.7
	0.7
	　
	　
	0.294
	0.98
	0.4
	1.7

	
	3.0 GHz < f ≤ 4.2 GHz
	
	0.46
	1
	1
	　
	　
	0.294
	1.06
	0.4
	2.1

	
	4.2 GHz < f ≤ 6 GHz
	
	0.58
	1.22
	1.22
	　
	　
	0.294
	1.06
	0.4
	2.4

	
	6 GHz < f ≤ 7.125 GHz
	　
	0.75
	1.53
	1.53
	0
	　
	0.294
	1.06
	0.4
	2.8



Proposal 4: Use the MU values in the above table for the FR1 RX OTA MU values in the frequency region 6 to 7.125GHz
Finally as we have an external TR which documents the calculations for the OTA MU values (TR 37.941) this should be updated with the new frequency range and the calculations and agreements of the new MU values.
[bookmark: _GoBack]Proposal 5: TR 37,941 should be updated.
Summary
Based on the freed back from TE vendor on updated MU values for test equipment, the only TE value effected is the RF signal generator which has an increased MU in the region 6 to 7.125GHz of 0.75dB. This leads to the following proposals.
Proposal 1: Keep the same MU values for Tx FR1 requirements as the 4.2 to 6GHz frequency range (conducted and OTA) 
Proposal 2: for Rx FR1 conducted use the n96 MU values.
Observation 1: 38.141-2 maybe should have different MU values for the n96 bands for the other Rx requirements not just Rx sensitivity?
Proposal 3: For OTA FR1 Rx sensitivity use the same value as the n96 bands i.e. 1.9dB
Proposal 4: Use the MU values in the above table for the FR1 RX OTA MU values in the frequency region 6 to 7.125GHz
Proposal 5: TR 37,941 should be updated.
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