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[bookmark: _Toc13050393]------------------------------ Modified section ------------------------------
[bookmark: _Toc21101020]4.1.2.2	Measurement of transmitter
The maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements are given in tables 4.1.2.2-1 and 4.1.2.2-2. Details for derivation of OTA Test System uncertainty are given in corresponding subclauses in TR 38.817-02 [17].
Table 4.1.2.2-1: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests
	Subclause
	Maximum OTA Test System uncertainty

	6.2 Radiated transmit power
	Normal condition:
±1.1 dB, f ≤ 3 GHz
±1.3 dB, 3 GHz < f ≤ 6 GHz

	
	Extreme condition:
±2.5 dB, f ≤ 3 GHz
±2.6 dB, 3 GHz < f ≤ 6 GHz

	6.3 OTA base station output power
	±1.4 dB, f ≤ 3.0 GHz
±1.5 dB, 3.0 GHz < f ≤ 4.2 GHz
±1.5 dB, 4.2 GHz < f ≤ 6.0 GHz

	6.4.2 OTA RE power control dynamic range
	N/A

	6.4.3 OTA total power dynamic range 
	±0.4 dB

	6.5.1 OTA transmitter OFF power
	±3.4 dB, f ≤ 3.0 GHz
±3.6 dB, 3.0 GHz < f ≤ 6 GHz
(NOTE)

	6.5.2 OTA transmitter transient period
	N/A

	6.6.2 OTA frequency error
	±12 Hz

	6.6.3 OTA modulation quality
	±1 %

	6.6.4 OTA time alignment error
	±25 ns

	6.7.2 OTA occupied bandwidth
	±100 kHz, BWChannel 5 MHz, 10 MHz
±300 kHz, BWChannel 15 MHz, 20 MHz, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 

	6.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±1 dB, BW > 20MHz

3.0 GHz < f ≤ 6.0 GHz
±1.2 dB, BW ≤ 20MHz
±1.2 dB, BW > 20MHz

Absolute power ±2.2 dB, f ≤ 3.0 GHz
Absolute power ±2.7 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2.7 dB, 4.2 GHz < f ≤ 6.0 GHz

	6.7.4 OTA operating band unwanted emissions
	Absolute power ±1.8 dB, f ≤ 3.0 GHz
Absolute power ±2 dB, 3.0 GHz < f ≤ 4.2 GHz
Absolute power ±2 dB, 4.2 GHz < f ≤ 6.0 GHz

	6.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz < f ≤ 6 GHz
±4.2 dB, 6 GHz < f ≤ 26 GHz

	6.7.5.3	OTA transmitter spurious emissions, protection of BS receiver
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4, 4.2 GHz < f ≤ 6 GHz
(NOTE)

	6.7.5.4 OTA transmitter spurious emissions, additional spurious emissions requirements
	±2.6 dB, f ≤ 3 GHz
±3.0, 3 GHz < f ≤ 4.2 GHz
±3.5, 4.2 GHz < f ≤ 6 GHz

	6.7.5.5	OTA transmitter spurious emissions, co-location
	±3.1 dB, f ≤ 3 GHz
±3.3 dB, 3 GHz < f ≤ 4.2 GHz
±3.4, 4.2 GHz < f ≤ 6 GHz
(NOTE)

	6.8 OTA transmitter intermodulation
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests (6.6.1, 6.6.2 and 6.6.4) which have to be carried out in the presence of the interferer.
±3.2 dB, f ≤ 3.0 GHz
±3.4 dB, 3.0 GHz < f ≤ 4.2 GHz
±3.5 dB, 4.2 GHz < f ≤ 6 GHz
(NOTE)

	NOTE: Fulfilling the criteria for CLTA selection and placement in subclause 4.12 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.843 [16], subclause 10.6 shall be used for evaluating the test system uncertainty.



Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR2 OTA transmitter tests
	Subclause
	Maximum OTA Test System uncertainty

	6.2 Radiated transmit power
	Normal condition:
±1.7 dB (24.25 – 29.5 GHz)
±2.0 dB (37 – 40 GHz)

	
	Extreme condition:
±3.1 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 40 GHz)

	6.3 OTA base station output power
	±2.1 dB (24.25 – 29.5 GHz)
±2.4 dB (37 – 40 GHz)

	6.4.2 OTA RE power control dynamic range
	N/A

	6.4.3 OTA total power dynamic range 
	±0.4 dB

	6.5.1 OTA transmitter OFF power
	±2.9 dB (24.25 – 29.5 GHz)
±3.3 dB (37 – 40 GHz)

	6.5.2 OTA transmitter transient period
	N/A

	6.6.2 OTA frequency error
	±12 Hz

	6.6.3 OTA modulation quality
	1 %

	6.6.4 OTA time alignment error
	±25 ns

	6.7.2 OTA occupied bandwidth
	[600] kHz

	6.7.3 OTA ACLR
	Relative ACLR:
±2.3 dB (24.25 – 29.5 GHz)
±2.6 dB (37 – 40 GHz)

Absolute ACLR: 
±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 40 GHz)

	6.7.4 OTA operating band unwanted emissions
	±2.7 dB (24.25 – 29.5 GHz)
±2.7 dB (37 – 40 GHz)

	6.7.5.2 OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 30 MHz ≤ f ≤ 6 GHz
±2.7 dB, 6 GHz < f ≤ 40 GHz
±5.0 dB, 40 GHz < f ≤ 60 GHz

	6.7.5.4 OTA transmitter spurious emissions, additional spurious emissions requirements
	FFS



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101055]4.8.3	Applicability of test configurations for multi-band RIB
For a multi-band RIB, the test configuration in table 4.8.3-1 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band (D.7).
NOTE:	The applicability of test configurations in table 4.8.3-1 are not applicable to BS type 2-O.
Table 4.8.3-1: Test configuration for a multi-band RIB
	BS test case
	Test configuration 

	Radiated transmit power
	NRTC1/3 (Note 1), NRTC4

	OTA base station maximum output power
	NRTC1/3 (Note 1), NRTC4

	OTA RE power control dynamic range
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC

	OTA transmit ON/OFF power (only applied for NR TDD BS)
	NRTC4

	OTA frequency error
	Tested with Error Vector Magnitude

	OTA Error Vector Magnitude
	NRTC1/3 (Note 1), NRTC4

	OTA time alignment error
	NRTC1/3 (Note 1), NRTC5 (Note 2)

	OTA occupied bandwidth
	SC, NRTC2 (Note 3)

	OTA ACLR
	NRTC1/3 (Note 1), NRTC5 (Note 4)

	OTA CACLR 
	NRTC3 (Note 1), NRTC5 (Note 4)

	OTA operating band unwanted emissions
	NRTC1/3 (Note 1), NRTC5,
SC (Note 5)

	OTA transmitter spurious emissions
	NRTC1/3 (Note 1), NRTC5

	OTA transmitter intermodulation
	NRTC1/3 (Note 1)

	OTA sensitivity
	SC

	OTA reference sensitivity level
	SC

	OTA dynamic range
	SC

	OTA adjacent channel selectivity
	NRTC5

	In-band blocking
	NRTC5

	OTA out-of-band blocking
	NRTC5

	OTA receiver spurious emissions
	NRTC1/3 (Note 1), NRTC5

	OTA receiver intermodulation
	NRTC5

	OTA in-channel selectivity
	SC

	Note 1:	NRTC1 and/or NRTC3 shall be applied in each supported operating band.
Note 2:	NRTC5 is only applicable when inter-band CA is supported.
Note 3:	NRTC2 is only applicable when contiguous CA is supported.
Note 4:	NRTC5 may be applied for Inter RF Bandwidth gap only.
Note 5:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carriersubcarrier spacing.


------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101220]6.7.5.2.5.2.3	OTA transmitter spurious emissions (Category B)
The power of any spurious emission shall not exceed the limits in table 6.7.5.2.5.2.3-1.
Table 6.7.5.2.5.2.3-1: BS radiated Tx spurious emission limits in FR2 (Category B)
	Frequency range 
(Note 4)
	Test limit
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    min(2nd harmonic of the upper frequency edge of the DL operating band in GHz; [60] GHz)
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [5], s4.1
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [26], annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 6.7.5.2.5.2.3-2. 



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101230]6.7.5.4	Additional spurious emissions requirements
[bookmark: _Toc21101231]6.7.5.4.1	Definition and applicability
These requirements may be applied for the protection of systems operating in frequency ranges other than the BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the BS, or they may be set by local or regional regulation as a mandatory requirement for an NR operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in subclause 4.4.
Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.).
The requirement shall apply at each RIB supporting transmission in the operating band.
All additional spurious requirements are TRP unless otherwise stated.
[bookmark: _Toc21101232]6.7.5.4.2	Minimum Requirement
The minimum requirement for BS type 1-O is specified in TS 38.104 [2], subclause 9.7.5.2.4.
The minimum requirement for BS type 2-O is specified in TS 38.104 [2], subclause 9.7.5.3.3.

------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101268]7.2.5.2	Test requirements for BS type 1-H and BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.2-1.
Table 7.2.5.2-1: EIS levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
 (annex A.1)
	OTA sensitivity level, EIS level (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1
	Declared minimum EIS + 1.3
	Declared minimum EIS + 1.4
	Declared minimum EIS + 1.6

	10, 15 
	30
	G-FR1-A1-2
	
	
	

	10, 15
	60
	G-FR1-A1-3
	
	
	

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	
	
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	
	
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	
	
	

	NOTE:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101279]7.3.5.2	Test requirements for BS type 1-O
For each measured carrier, the throughput measured in step 9 of subclause 7.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in tables 7.3.5.2-1 to 7.3.5.2-3.
Table 7.3.5.2-1: Wide Area BS EISREFSENS levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
(annex A.1)
	OTA reference sensitivity level, EISREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1
	-100.4 – ΔOTAREFSENS
	-100.3 – ΔOTAREFSENS
	-100.1 – ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-100.5 – ΔOTAREFSENS
	-100.4 – ΔOTAREFSENS
	-100.2 – ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-97.6 – ΔOTAREFSENS
	-97.5 – ΔOTAREFSENS
	-97.3 – ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-94 – ΔOTAREFSENS
	-93.9 – ΔOTAREFSENS
	-93.7 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-94.3 – ΔOTAREFSENS
	-94.2 – ΔOTAREFSENS
	-94 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-94.4 – ΔOTAREFSENS
	-94.3 – ΔOTAREFSENS
	-94.1 – ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5.2-2: Medium Range BS EISREFSENS levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
(annex A.1)
	 EISREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1
	-95.4 – ΔOTAREFSENS
	-95.3 – ΔOTAREFSENS
	-95.1 – ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-95.5 – ΔOTAREFSENS
	-95.4 – ΔOTAREFSENS
	-95.2 – ΔOTAREFSENS 

	10, 15
	60
	G-FR1-A1-3
	-92.6 – ΔOTAREFSENS
	-92.5 – ΔOTAREFSENS
	-92.3 – ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-89 – ΔOTAREFSENS
	-88.9 – ΔOTAREFSENS
	-88.7 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-89.3 – ΔOTAREFSENS
	-89.2 – ΔOTAREFSENS
	-89 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-89.4 – ΔOTAREFSENS
	-89.3 – ΔOTAREFSENS
	-89.1 – ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.5.2-3: Local Area BS EISREFSENS levels
	BS channel bandwidth (MHz)
	Sub-carrierSubcarrier spacing (kHz)
	Reference measurement channel
(annex A.1)
	OTA reference sensitivity level, EISREFSENS
 (dBm)

	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	4.2 GHz < f ≤ 6.0 GHz

	5, 10, 15
	15
	G-FR1-A1-1
	-92.4 – ΔOTAREFSENS
	-92.3 – ΔOTAREFSENS
	-92.1 – ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-92.5 – ΔOTAREFSENS
	-92.4 – ΔOTAREFSENS
	-92.2 – ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-89.6 – ΔOTAREFSENS
	-89.5 – ΔOTAREFSENS
	-89.3 – ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-86 – ΔOTAREFSENS
	-85.9 – ΔOTAREFSENS
	-85.7 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-86.3 – ΔOTAREFSENS
	-86.2 – ΔOTAREFSENS
	-86 – ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-86.4 – ΔOTAREFSENS
	-86.3 – ΔOTAREFSENS
	-86.1 – ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: _Toc21101280]7.3.5.3	Test requirements for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHzZ BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz BS channel bandwidth it does not imply that BS has to support 50 MHz BS channel bandwidth.
For wide Wide Aarea BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For Mmedium Rrange BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For Llocal Aarea BS, EISREFSENS_50M is an integer value in the range -86 to -109 dBm. The specific value is declared by the vendor.
Table 7.3.5.3-1 FR2 OTA reference sensitivity requirement
	BS channel bandwidth
(MHz)
	Sub-carrierSubcarrier spacing
(kHz)
	Reference measurement channel
(annex A.1)
	OTA reference sensitivity level, EISREFSENS level
(dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 2.4 + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + 2.4 + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + 2.4 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The declared EISREFSENS_50M shall be within the range specified in table 10.3.3-2.



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101339]7.7.5.2	Test requirement for BS type 2-O
The power of any receiver spurious emission shall not exceed the limits in table 7.7.5.2-1.
Table 7.7.5.2-1: General OTA BS receiver spurious emission limits for BS type 2-O
	Spurious frequency range
	Test limits
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-54.5 dBm
	100 kHz
	Note 1

	1 GHz – 6 GHz
	-44.5 dBm
	1 MHz
	Note 1

	6 GHz – 12.75 GHz
	- 44.3dBm
	1 MHz
	Note 1

	12.75 GHz – min(2nd harmonic of the upper frequency edge of the UL operating band in GHz; [60] GHz)
	-36 dBm
	1 MHz
	Note 1, Note 2

	NOTE 1:	Measurement bandwidth as in ITU-R SM.329 [5], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [5], s2.5 table 1.
NOTE 3:	The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band, may be excluded from the requirement. ΔfOBUE is defined in subclause 6.7.1.
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Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



------------------------------ Next modified section ------------------------------
Table 8.2.2.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52 MHz 

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and section 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in section 7.1, since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.
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Table 8.2.3.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	30
	10
	[-83.6] - ΔOTAREFSENS dBm / 8.64MHz

	BS type 2-O
	120
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz]

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as declared in subclause 7.1.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



------------------------------ Next modified section ------------------------------
Table 8.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15 
	5
	-83.5 dBm - ΔOTAREFSENS / 4.5 MHz

	
	
	10
	-80.3 dBm - ΔOTAREFSENS / 9.36 MHz 

	
	
	20
	-77.2 dBm - ΔOTAREFSENS / 19.08 MHz 

	
	30 
	10
	-80.6 dBm - ΔOTAREFSENS / 8.64 MHz 

	
	
	20
	-77.4 dBm - ΔOTAREFSENS / 18.36 MHz 

	
	
	40
	-74.2 dBm - ΔOTAREFSENS / 38.16 MHz 

	
	
	100
	-70.1 dBm - ΔOTAREFSENS / 98.28 MHz 

	BS type 2-O
	60 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	120 
	50
	EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz 

	
	
	100
	EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz 

	
	
	200
	EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1
NOTE 2:	ΔFR2_REFSENS = -3 dB as described in subclause 7.1 since the OTA REFSENS reference direction (as declared in D.54 in table 4.6-1) is used for testing.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



------------------------------ Next modified section ------------------------------
Table 8.3.3.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	[-77.2] -ΔOTAREFSENS dBm / 19.08 MHz

	
	30 kHz
	10
	[-80.6] - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52MHz]

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	120 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz] 

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	
	200
	[EISREFSENS_50M + ΔFR2_REFSENS + 21 dBm / 190.08 MHz] 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as declared in subclause 7.1.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



------------------------------ Next modified section ------------------------------
Table 8.3.3.2.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing
(kHz)
	Channel bandwidth
(MHz)
	AWGN power level

	BS type 1-O
	15 kHz
	5
	[-83.5] - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	[-80.3] - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	[-77.2] -ΔOTAREFSENS dBm/ 19.08 MHz

	
	30 kHz
	10
	[-80.6] - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	[-77.4] - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	[-74.2] - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	[-70.1] - ΔOTAREFSENS dBm / 98.28 MHz

	BS type 2-O
	60 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 47.52 MHz] 

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	120 kHz
	50
	[EISREFSENS_50M + ΔFR2_REFSENS + 15 dBm / 46.08 MHz] 

	
	
	100
	[EISREFSENS_50M + ΔFR2_REFSENS + 18 dBm / 95.04 MHz] 

	
	
	200
	[EISREFSENS_50M +  ΔFR2_REFSENS + 21 dBm / 190.08 MHz] 

	NOTE 1:	ΔOTAREFSENS as declared in D.53 in table 4.6-1 and subclause 7.1.
NOTE 2:	ΔFR2_REFSENS = -3 dB as declared in subclause 7.1.
NOTE 3:	EISREFSENS_50M as declared in D.28 in table 4.6-1.



------------------------------ Next modified section ------------------------------
Table 8.4.1.4.2-1: AWGN power level at the BS input
	BS type
	Sub-carrierSubcarrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
	15
	5
	-83.5 - ΔOTAREFSENS dBm / 4.5MHz

	
	
	10
	-80.3 - ΔOTAREFSENS dBm / 9.36MHz

	
	
	20
	-77.2 - ΔOTAREFSENS dBm / 19.08MHz

	
	30
	10
	-80.6 - ΔOTAREFSENS dBm / 8.64MHz

	
	
	20
	-77.4 - ΔOTAREFSENS dBm / 18.36MHz

	
	
	40
	-74.2 - ΔOTAREFSENS dBm / 38.16MHz

	
	
	100
	-70.1 - ΔOTAREFSENS dBm / 98.28MHz

	BS type 2-O
	60
	50
	[EISREFSENS_50M + 12 dBm / 47.52MHz]

	
	
	100
	[EISREFSENS_50M + 15 dBm / 95.04 MHz]

	
	120
	50
	[EISREFSENS_50M + 12 dBm / 46.08 MHz]

	
	
	100
	[EISREFSENS_50M + 15 dBm / 95.04 MHz]

	
	
	200
	[EISREFSENS_50M + 18 dBm / 190.08 MHz]



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101536]C.1	Measurement of transmitter
Table C.1-1: Derivation of test requirements (FR1 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:
1.1 dB, f ≤ 3.0 GHz
1.3 dB, 3.0 GHz < f ≤ 4.2 GHz
1.3 dB, 4.2 GHz < f ≤ 6.0 GHz
Extreme conditions:
2.5 dB, f ≤ 3.0 GHz
2.6 dB, 3.0 GHz < f ≤ 4.2 GHz
2.6 dB, 4.2 GHz < f ≤ 6.0 GHz
	Formula:
Upper limit + TT, Lower limit – TT

	6.3	OTA base station output power
	See TS 38.104 [2], subclause 9.3
	1.4 dB, f ≤ 3.0 GHz
1.5 dB, 3.0 GHz < f ≤ 4.2 GHz
1.5 dB, 4.2 GHz < f ≤ 6.0 GHz
	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
	3.4 dB , f ≤ 3.0GHz
3.6 dB, 3.0GHz < f ≤ 4.2GHz
3.6 dB, 4.2GHz < f ≤ 6.0GHz
	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:
1.0 dB, f ≤ 3.0GHz
1.2 dB, 3.0GHz < f ≤ 4.2GHz
1.2 dB, 4.2GHz < f ≤ 6.0GHz

Absolute:
0 dB
	Formula:
Relative limit - TT
Absolute limit +TT


	6.7.4	OTA operating band unwanted emissions
	See TS 38.104 [2], subclause 9.7.4
	Offsets < 10MHz
1.8 dB, f ≤ 3.0GHz
2 dB, 3.0GHz < f ≤ 4.2GHz
2 dB, 4.2GHz < f ≤ 6.0GHz

Offsets ≥ 10MHz
0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category A
	See TS 38.104 [2], subclause 9.7.5.2.2
	0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.2	General transmitter spurious emissions requirements
Category B
	See TS 38.104 [2], subclause 9.7.5.2.2
	0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.3 Protection of the BS receiver of own or different BS
	See TS 38.104 [2], subclause 9.7.5.2.3
	3.1 dB, f ≤ 3.0GHz
3.3 dB, 3.0GHz < f ≤ 4.2GHz
3.4 dB, 4.2GHz < f ≤ 6.0GHz
	Formula:
Minimum Requirement + TT

	6.7.5.4 Additional spurious emissions requirements
	See TS 38.104 [2], subclause 9.7.5.2.4
	2.6 dB, f ≤ 3 GHz
3.0 dB, 3 GHz < f ≤ 4.2 GHz
3.5 dB, 4.2 GHz < f ≤ 6 GHz

For co-existence with PHS
0 dB
	Formula:
Minimum Requirement + TT

	6.7.5.5 Co-location with other base stations
	See TS 38.104 [2], subclause 9.7.5.2.5
	3.1 dB, f ≤ 3.0GHz
3.3 dB, 3.0GHz < f ≤ 4.2GHz
3.4 dB, 4.2GHz < f ≤ 6.0GHz
	Formula:
Minimum Requirement + TT

	6.8	OTA transmitter intermodulation
	See TS 38.104 [2], subclause 9.8
	0 dB
	



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 ≦ 40GHz
Extreme conditions:
3.1 dB, 24.25GHz < f ≦ 29.5GHz
3.3 dB, 37GHz < f ≦ 40GHz
	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 ≦ 40GHz

	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 ≦ 40GHz
 dB
	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 ≦ 40GHz
Absolute:
2.7 dB, 24.25GHz < f ≦ 29.5GHz
2.7 dB, 37GHz < f ≦ 40GHz
	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 ≦ 40GHz
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

	6.7.5.4 Additional spurious emissions requirements
	See TS 38.104 [2], subclause 9.7.5.3.3
	TBD dB
	Formula:
Minimum Requirement + TT



------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101577]I.9	Full sphere with sparse sampling
The procedure is as follows:
1)	Set the angular grid:
a.	Non-harmonic frequencies: choose the angular steps  and  smaller than or equal to [15] degrees. Calculate the sparsity factor (SF) as
	
and the correction factor as:
	
	where  corresponds to 15 degrees angular step. If the sparsity factor is smaller than 1, the correction factor ΔTRP is 0 dB.
	Harmonic frequencies with fixed beam test signal: choose the angular steps smaller than or equal to the reference angular steps  and . Correction factor ΔTRP is 0 dB.
	[Harmonic frequencies with beam sweeping test signal: set the angular steps to [15] degrees. Correction factor is ΔTRP 0 dB].
2)	Apply a suitable numerical integration to calculate the preliminary TRPEstimate.
3)	Add the appropriate correction factor ΔTRP according to step 1 to ensure an overestimation with 95 % confidence.
4)	Compare the corrected TRPEstimate (including ΔTRP) with the limit. If the corrected TRPEstimate is above the limit, choose a smaller angular step and repeat steps 2-4. If the sparsity factor is less than one, no significant improvement of accuracy is expected.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc21101586]J.2.1.1	Delay profiles for FR1
The delay profiles for FR1 are selected to be representative of low, medium and high delay spread environment. The resulting model parameters are specified in J.2.1.1-1 and the tapped delay line models are specified in tables J.2.1.1-2 ~ J.2.1.1-4.
Table J.2.1.1-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	TDLB100
	12
	100 ns
	480 ns
	5 ns

	TDLC300
	12
	300 ns
	2595 ns
	5 ns



Table J.2.1.1-2 TDLA30 (DS = 30 ns)
	Tap #
	Delay ([ns]]
	Power (dB)
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	

	3
	15
	-5.1
	

	4
	20
	-5.1
	

	5
	25
	-9.6
	

	6
	50
	-8.2
	

	7
	65
	-13.1
	

	 8
	75
	-11.5
	

	9
	105
	-11.0
	

	10
	135
	-16.2
	

	11
	150
	-16.6
	

	12
	290
	-26.2
	



Table J.2.1.1-3 TDLB100 (DS = 100ns)
	Tap #
	Delay ([ns]]
	Power (dB)
	Fading distribution

	1
	0
	0
	Rayleigh


	2
	10
	-2.2
	

	3
	20
	-0.6
	

	4
	30
	-0.6
	

	5
	35
	-0.3
	

	6
	45
	-1.2
	

	7
	55
	-5.9
	

	8
	120
	-2.2
	

	9
	170
	-0.8
	

	10
	245
	-6.3
	

	11
	330
	-7.5
	

	12
	480
	-7.1
	



Table J.2.1.1-4 TDLC300 (DS = 300 ns)
	Tap #
	Delay ([ns]]
	Power (dB)
	Fading distribution

	1
	0
	-6.9
	Rayleigh

	2
	65
	0
	

	3
	70
	-7.7
	

	4
	190
	-2.5
	

	5
	195
	-2.4
	

	6
	200
	-9.9
	

	7
	240
	-8.0
	

	8
	325
	-6.6
	

	9
	520
	-7.1
	

	10
	1045
	-13.0
	

	11
	1510
	-14.2
	

	12
	2595
	-16.0
	



[bookmark: _Toc21101587]J.2.1.2	Delay profiles for FR2
The delay profiles for FR2 are specified in J.2.1.2-1 and the tapped delay line models are specified in table J.2.1.2-2.
Table J.2.1.2-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns



Table J.2.1.2-2: TDLA30 (DS = 30 ns)
	Tap #
	Delay ([ns]]
	Power (dB)
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	

	3
	15
	-5.1
	

	4
	20
	-5.1
	

	5
	25
	-9.6
	

	6
	50
	-8.2
	

	7
	65
	-13.1
	

	 8
	75
	-11.5
	

	9
	105
	-11.0
	

	10
	135
	-16.2
	

	11
	150
	-16.6
	

	12
	290
	-26.2
	



------------------------------ Next modified section ------------------------------
Table J.2.3.1.2-3: MIMO correlation matrices for medium correlation
	1x2 case
	[N/A]

	2x2 case
	[image: ]

	2x4 case
	[image: ]

	4x4 case
	[image: ]


----------------------------- End of modified section ------------------------------
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