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1. Introduction
In RAN4#92bis, the need for updates related to BS RF/Conformance for the introduction of band n259 was discussed [1]. Conformance testing aspects such as measurement uncertainty (MU) and test tolerance (TT) are still under discussion and no consensus has been reached. In this contribution, we provide our views how to handle them.
2.	Discussion
In [1], the necessity of changes for BS RF conformance specification was summarized and discussed. As mentioned in the paper, it can be seen that some test requirements, MU and TT support only up to 40GHz, which is not enough for support of band n259. Copy and paste the table below that summarizes the need for changes.
Observation 1: In the current specification, some test requirements, MU and TT do not support band n259.
Table 2: Summary of the necessity of changes for BS RF conformance specification
	Section 
(TS 38.141-2)
	Requirement
	Frequency range of operating band applicable to test requirement 
(NOTE 1)
	Frequency range applicable to test system uncertainty (MU) for test requirements
(Sec. 4.1.2)
(NOTE 1)
	Frequency range applicable to test tolerance (TT) for test requirements
(Annex C)
(NOTE 1)
	Necessity to update for introduction of n259

	Radiated transmitter characteristics

	6.2
	Radiated transmit power
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	24.25 – 29.5 GHz
37 – 40 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Yes

	6.3
	OTA base station output power
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	24.25 – 29.5 GHz
37 – 40 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Yes

	9.4.3
	OTA total power dynamic range
	Not mentioned
	Not mentioned
	Not mentioned
	No

	6.5.1
	OTA transmitter OFF power
	Refer to OTA transient period
	24.25 – 29.5 GHz
37 – 40 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Yes




	Section 
(TS 38.141-2)
	Requirement
	Frequency range of operating band applicable to test requirement 
(NOTE 1)
	Frequency range applicable to test system uncertainty (MU) for test requirements
(Sec. 4.1.2)
(NOTE 1)
	Frequency range applicable to test tolerance (TT) for test requirements
(Annex C)
(NOTE 1)
	Necessity to update for introduction of n259

	Radiated transmitter characteristics

	6.5.2
	OTA transient period
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	-
	-
	Yes

	6.6.2
	OTA frequency error
	Not mentioned
	Not mentioned
	Not mentioned
	No

	6.6.3
	OTA modulation quality
	Not mentioned
	Not mentioned
	Not mentioned
	No

	6.6.4
	OTA time alignment error
	Not mentioned
	Not mentioned
	Not mentioned
	No

	6.7.1
	General for OTA unwanted emissions
	Not mentioned
(However the definition of ΔfOBUE is not enough)
	-
	-
	Yes
(Need to update the definition of ΔfOBUE)

	6.7.2
	OTA occupied bandwidth
	Not mentioned
	Not mentioned
	Not mentioned
	No

	6.7.3
	OTA Adjacent Channel Leakage Power Ratio (ACLR)
	24.25 – 33.4 GHz
37 – 52.6 GHz
	24.25 – 29.5 GHz
37 – 40 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Yes

	6.7.4
	OTA operating band unwanted emissions
	24.25 – 33.4 GHz
37 – 52.6 GHz
	24.25 – 29.5 GHz
37 – 40 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Yes

	6.7.5
	OTA transmitter spurious emissions
	Not mentioned
(Step frequency for Cat.B does not cover n259)
	Not mentioned
	Not mentioned

	Need to check
(Need to add n259 to Table 6.7.5.2.5.2.3-2 if necessary)

	Radiated receiver characteristics

	7.2
	OTA sensitivity
	Not mentioned
	
	-
	No

	7.3
	OTA reference sensitivity level
	Not mentioned
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	24.25 GHz < f ≦ 33.4 GHz
37 GHz < f ≦ 52.6 GHz
	Yes

	7.5.1
	OTA adjacent channel selectivity
	24.25 – 33.4 GHz
37 – 52.6 GHz
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Not mentioned
	Yes

	7.5.2
	OTA in-band blocking
	Not mentioned
(However the definition of ΔfOOB is not enough)
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Not mentioned
	Yes
(Need to update the definition of ΔfOOB)

	7.6
	OTA out-of-band blocking
	Not mentioned
	Not mentioned
	Not mentioned
	No

	7.7
	OTA receiver spurious emissions
	Not mentioned
	Not mentioned
	Not mentioned
	No

	7.8
	OTA receiver intermodulation
	Not mentioned
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	Not mentioned
	Yes

	7.9
	OTA in-channel selectivity
	Not mentioned
	24.15 GHz < f ≤ 29.5 GHz
37 GHz < f ≤ 40 GHz
	24.25 GHz < f ≦ 33.4 GHz
37 GHz < f ≦ 52.6 GHz
	Yes

	NOTE 1: “Not mentioned” imply applicable to 24.25 – 52.6GHz.



Basically, MU can be calculated based on some uncertainty sources. For example, according to CATR uncertainty budget of EIRP measurement captured in Table 12.3.1.2.2.1-1, TR 38.817-02, it can be seen that uncertainty sources affected by frequency changes are only “RF power measurement equipment” and “Uncertainty of return loss (S11)”. Therefore, it is sufficient to consider these sources to expand the frequency range.
Observation 2: Uncertainty sources affected by frequency changes are only “RF power measurement equipment” and “Uncertainty of return loss (S11)”.
Table 12.3.1.2.2.1-1: Compact antenna test range uncertainty assessment for EIRP measurement
	UID (Note 1)
	Uncertainty Source
	Uncertainty value
24.25<f
<29.5GHz
	Uncertainty value
37<f
<40GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui (dB)
[bookmark: _Hlk524986903]24.25<f
<29.5GHz
	Standard uncertainty ui (dB)
[bookmark: _Hlk524986944]37<f
<40GHz

	Stage 2: DUT measurement

	----- Ommited-----

	E2-2
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.5
	0.7
	 Gaussian
	1
	 1
	0,5
	0,7

	----- Ommited-----

	Stage 1: Calibration measurement

	----- Ommited-----

	E2-7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.43
	0.57
	U-shaped
	√2
	1 
	0,21
	0,26

	----- Ommited-----

	Combined standard uncertainty (1σ) (dB)


	0,88
	1,03

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)


	1,73
	2,02

	Note 1:	UID are referenced to 3GPP TR 37.843 [26].



For these uncertainty sources, the following values were proposed in Rel.15 discussion.
RF power measurement uncertainty:
·   0.7 dB was proposed for 37GHz – 40GHz in [2]
·   1.28 dB was proposed for 26GHz - 50GHz in [3, 4].
ncertainty of return loss (S11):
·   0.57 dB was proposed for 37GHz – 40GHz in [2]
·   0.74 dB was proposed for FR2 in [3, 4].
·   0.5 dB was proposed for FR2 in [5]
After online and offline discussion in RAN4 #88, 0.7 dB for RF power measurement uncertainty and 0.57 dB for uncertainty of return loss (S11) were agreed in [6].  Since the FR2 band specified in Rel.15 is up to 40 GHz, the frequency range to which these uncertainties apply is specified as 37-40 GHz. On the other hand, according to [3, 4, 5], the same uncertainty values can be used for the entire FR2. 
Observation 3: Some companies assume the same uncertainty source values for the entire FR2 or 26 – 50 GHz.
From the above observations, the existing test requirements, MU and TT can be reused for band n259 since the same uncertainty source values can be used for more than 40GHz.
[bookmark: _GoBack]Proposal 1: The existing test requirement, test system uncertainty (MU) and test tolerance (TT) shall be applied to n259 (39.5 GHz – 43.5 GHz). 
3.	Conclusion
In this contribution, we further analyse the necessity to update TS 38.141-2 for the introduction of n259. 
Measurement uncertainty (MU) and test tolerance (TT)
Observation 1: In the current specification, some test requirements, MU and TT do not support band n259.
Observation 2: Uncertainty sources affected by frequency changes are only “RF power measurement equipment” and “Uncertainty of return loss (S11)”.
Observation 3: Some companies assume the same uncertainty source values for the entire FR2 or 26 – 50 GHz.
Proposal 1: The existing test requirement, test system uncertainty (MU) and test tolerance (TT) shall be applied to n259 (39.5 GHz – 43.5 GHz). 
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