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1. Introduction
In RAN4#93, the need for updates related to BS RF/Conformance for the introduction of band n259 was discussed [1]. However, the decision on conformance testing, such as test tolerance and test requirements, was postponed due to further checks by test equipment vendors. In this contribution, we provide candidate updates related to conformance testing for TS 38.141-2.
2.	Discussion
2.1.	Previous discussion
In [1, 2], the comparison among the frequency range applicable to test requirement, test system uncertainty (MU) and test tolerance (TT) was summarized as below.
Table 2: Summary of the necessity of changes for BS RF conformance specification
	Section 
(TS 38.141-2)
	Requirement
	Frequency range 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.



In [1, 2], we identified the need to updates TS 38.141-2 and proposed to reuse the existing FR2 test requirements, MU and TT for band n259. However, the decision was postponed as test equipment vendors further confirm the feasibility.
If there are no feasibility issues, it is necessary to make the following updates related to conformance testing in order to finalize the introduction of band n259.
2.2.	Test tolerance
Regarding “Radiated transmit power”, “OTA base station output power” and “OTA transmitter OFF power”, the same TT values can be used from 37 – 43.5 GHz as proposed in [2]. 
Regarding “OTA ACLR”, the common requirement is applicable from 37 – 52.6 GHz according to NOTE 4 in table 6.7.3.5.2-1, TS 38.141-2 as below. This NOTE 4 implies to use the same TT values for frequency range 37 – 52.6 GHz. Hence, the TT value for OTA ACLR shall be updated to apply from 37 – 52.7 GHz.
Table 6.7.3.5.2-1: BS type 2-O ACLR limit
	BS channel bandwidth of lowest/highest NR carrier transmitted
BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	OTA ACLR limit
(dB)






	50, 100, 200, 400
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	25.7 (Note 3)
23.4 (Note 4)

	NOTE 1:	BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest NR carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz



Regarding “OTA operating band unwanted emissions”, the common requirement is applicable from 37 – 52.6 GHz according to the heading of table 6.7.4.5.2.2-2, TS 38.141-2 as below. This heading implies to use the same TT values for frequency range 37 – 52.6 GHz. Therefore, the frequency range for TT applicable to OTA operating band unwanted emissions shall be updated to apply from 37 – 52.7 GHz.
Table 6.7.4.5.2.2-2: OBUE limits applicable in the frequency range 37 GHz – 52.6 GHz
	Frequency offset of measurement filter -3 dB point, f 
	Frequency offset of measurement filter centre frequency, f_offset
	Test limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-2.3 dBm, Max(Prated,t,TRP – 30.3 dB, -9.3 dBm))

	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 41 dB, -20 dBm))

	1 MHz

	NOTE:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.



From the above, we propose to update the upper frequency range for “Radiated transmit power”, “OTA base station output power”, “OTA transmitter OFF power”, “OTA ACLR” and “OTA operating band unwanted emissions”.
Proposal 1: In order to apply to band n259, update the frequency range in the TT table as below:
· Radiated transmit power:	
· 2.0 dB (37 – 43.5 GHz) for normal condition
· 3.3 dB (37 – 43.5 GHz) for extreme condition.
· OTA base station output power:
· 2.4 dB (37 – 43.5 GHz)
· OTA transmitter OFF power: 
· 3.3 dB (37 – 43.5 GHz)
· OTA ACLR
· 2.6 dB (37 – 52.6 GHz) for relative ACLR
· 2.7 dB (37 – 52.6 GHz) for absolute ACLR
· OTA operating band unwanted emissions
· 2.7 dB (37 – 52.6 GHz)
-----------------------------Text example of Annex for test tolerance tables -----------------------------
Table C.1-2: Derivation of test requirements (FR2 OTA transmitter tests)
	Test 
	Minimum requirement in TS 38.104 [2]
	Test Tolerance
(TTOTA)
	Test requirement in the present document

	6.2 Radiated transmit power
	See TS 38.104 [2], subclause 9.2
	Normal conditions:
1.7 dB, 24.25GHz < f ≦ 29.5GHz
2.0 dB, 37GHz < f ≦ 43.50GHz
Extreme conditions:
3.1 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.50GHz
	Formula:
Upper limit + TT, Lower limit – TT

	6.3	OTA base station output power
	See TS 38.104 [2], subclause 9.3
	2.1 dB, 24.25GHz < f ≦ 29.5GHz
2.4 dB, 37GHz < f ≦ 43.50GHz

	Formula:
Upper limit + TT, Lower limit – TT


	6.4	OTA output power dynamics
	See TS 38.104 [2], subclause 9.4
	0.4 dB
	Formula:
Total power dynamic range – TT


	6.5.1	OTA transmitter OFF power
	See TS 38.104 [2], subclause 9.5.2
	2.9 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 43.50GHz
	Formula:
Minimum Requirement + TT

	6.6.2 OTA frequency Error
	See TS 38.104 [2], subclause 9.6.1
	12 Hz
	Formula:
Frequency Error limit + TT

	6.6.3 OTA Modulation quality (EVM)
	See TS 38.104 [2], subclause 9.6.2
	1 %
	Formula:
EVM limit + TT

	6.6.4 OTA time alignment error
	See TS 38.104 [2], subclause 9.6.3
	25 ns
	

	6.7.2	OTA occupied bandwidth
	See TS 38.104 [2], subclause 9.7.2
	0 Hz
	Formula:
Minimum Requirement + TT

	6.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
	See TS 38.104 [2], subclause 9.7.3
	Relative:
2.3 dB, 24.25GHz < f ≦ 29.5GHz
2.6 dB, 37GHz < f ≦ 52.640GHz
Absolute:
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦ 52.640GHz
	Formula:
Relative limit - TT
Absolute limit +TT


	6.7.4	OTA operating band unwanted emissions
	See TS 38.104 [2], subclause 9.7.4
	0 MHz  f < 0.1*BWcontiguous
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦ 52.640GHz
0.1*BWcontiguous  f < fmax
0 dB 
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category A
	See TS 38.104 [2], subclause 9.7.5.3.2
	0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category B
	See TS 38.104 [2], subclause 9.7.5.3.2
	0 dB
	Formula:
Minimum Requirement + TT


------------------------------------------------------------------------------------------------------------------------------------
2.3.	Test requirement
As mentioned in section 2.2, the current frequency ranges of the requirements for “radiated transmit power”, “OTA base station output power” and “OTA transmitter transient period” requirements are not sufficient for band n259. If there are no feasibility issues, we propose using the same test requirements as existing.
Proposal 2: Update the frequency range of the test requirements for “radiated transmit power”, “OTA base station output power” and “OTA transmitter transient period” from “37 GHz < f ≤ 40 GHz” to “37 GHz < f ≤ 43.5 GHz”
-----------------------------Text example for radiated transmit power requirement-----------------------------
[bookmark: _Toc21102639][bookmark: _Toc29810488]6.2.5	Test requirement
For each declared conformance beam direction pair, the EIRP measurement results in subclause 6.2.4.2 shall remain within the values provided in table 6.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 6.2.5-1: Test requirement for radiated transmit power
	
	Normal test environment
	Extreme test environment

	BS type 1-H
	f ≤ 3 GHz: ± 3.3 dB
	N/A

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB
	

	BS type 1-O
	f  ≤ 3 GHz: ± 3.3 dB
	f  ≤ 3 GHz: ± 5.2 dB

	
	3 GHz < f ≤ 6 GHz: ± 3.5 dB 
	3 GHz < f ≤ 4.2 GHz: ± 5.3 dB

	
	
	4.2 GHz < f ≤ 6 GHz: ± 5.3 dB

	BS type 2-O
	24.15 GHz < f ≤ 29.5 GHz: ± 5.1 dB
37 GHz < f ≤ 43.50 GHz: ± 5.4 dB
…

	24.15 GHz < f ≤ 29.5 GHz: ± 7.6 dB
37 GHz < f ≤ 43.50 GHz: ± 7.8 dB 



-----------------------------Text example for OTA base station output power requirement-----------------------------
[bookmark: _Toc29810498]6.3.5.2	BS type 2-O
The final TRP measurement result in subclause 6.3.4.2 shall remain:
-	within +5.1 dB and -5.1 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency 24.25 GHz < f ≤ 29.5 GHz.
-	within +5.4 dB and –5.4 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP for carrier frequency 37 GHz < f ≤ 43.50 GHz.
Editor’s note: more frequency divisions for the measuring accuracy may be introduced.
----------------------------Text example for OTA transmitter transient period requirement----------------------------
[bookmark: _Toc21102685][bookmark: _Toc29810534]6.5.2.5.2	BS type 2-O
The measured mean EIRP spectral density according to subclause 6.5.2.4.2 shall be less than -33.1 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 24.15 GHz < f ≤ 29.5 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.
The measured mean EIRP spectral density according to subclause 6.5.2.4.2 shall be less than -32.7 + Prated,c,EIRP - Prated,c,TRP dBm/MHz for carrier frequency 37 GHz < f ≤ 43.50 GHz, where Prated,c,EIRP is the value declared for the reference beam direction pair (D.8) for the beam identifier (D.3) which provides the highest intended EIRP.
------------------------------------------------------------------------------------------------------------------------------------
3.	Conclusion
In this contribution, we further analyse the necessity to update TS 38.141-2 for the introduction of n259. The following proposals are obtained.
Proposal 1: In order to apply to band n259, update the frequency range in the TT table as below:
· Radiated transmit power:	
· 2.0 dB (37 – 43.5 GHz) for normal condition
· 3.3 dB (37 – 43.5 GHz) for extreme condition.
· OTA base station output power:
· 2.4 dB (37 – 43.5 GHz)
· OTA transmitter OFF power: 
· 3.3 dB (37 – 43.5 GHz)
· OTA ACLR
· 2.6 dB (37 – 52.6 GHz) for relative ACLR
· 2.7 dB (37 – 52.6 GHz) for absolute ACLR
· OTA operating band unwanted emissions
· 2.7 dB (37 – 52.6 GHz)

Proposal 2: Update the frequency range of the test requirements for “radiated transmit power”, “OTA base station output power” and “OTA transmitter transient period” from “37 GHz < f ≤ 40 GHz” to “37 GHz < f ≤ 43.5 GHz”
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