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4.9.2.2.3	FR1 test model 2 (NR-FR1-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol TX power limit (OSTP) at min power)
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Common physical channel parameters are defined in clause 4.9.2.2. Specific physical channel parameters for NR-FR1-TM2 are defined in table 4.9.2.2.3-1.
Table 4.9.2.2.3-1: Specific physical channel parameters of NR-FR1-TM2
	Parameter
	Value

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
	
	Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	




	# of PDSCH PRBs which are not allocated
	


[bookmark: _Toc21099083][bookmark: _Toc29809171][bookmark: _Toc29809680]
[bookmark: _Hlk36217547]For Total power dynamic range and Modulation quality tests, physical channel parameters are defined in table 4.9.2.2.3-1 with all 64AQM PDSCH PRBs, or all 64QAM PDSCH PRBs replaced by QPSK or 16QAM PDSCH PRBs depends on the highest modulation supported by BS as described in clause 6.3.3.4.2 and 6.5.3.4.2

<next modified section>
[bookmark: _Toc21099112][bookmark: _Toc29809200][bookmark: _Toc29809709]6.3.3	Total power dynamic range
6.3.3.1	Definition and applicability
The BS total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
NOTE:	The upper limit of the total power dynamic range is the OFDM symbol TX power (OSTP) for a BS at maximum output power when transmitting on all RBs. The lower limit of the total power dynamic range is the average power for single RB transmission. The OFDM symbols shall carry PDSCH and not contain PDCCH, RS, or SSB.
6.3.3.2	Minimum requirement
The minimum requirement applies per single-band connector, or per multi-band connector.
The minimum requirement for BS type 1-C and for BS type 1-H is in TS 38.104 [2], clause 6.3.3.2.
6.3.3.3	Test purpose
The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
6.3.3.4	Method of test
6.3.3.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested:	M; see clause 4.9.1.
Set the channel set-up of the connector under test transmitted signal according to NR-FR1-TM 3.1.
6.3.3.4.2	Procedure
For BS type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector(s) under test as shown in annex D.1.1 for BS type 1-C and in annex D.3.1 for BS type 1-H. All connectors not under test shall be terminated.
2)	Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at rated carrier output power Prated,c,AC for BS type 1-C and Prated,c,TABC for BS type 1-H (D.21).
3)	For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to test models with the highest supported modulation order as described in table 6.3.3.4.2-1.:
-	NR-FR1-TM3.1a if 256QAM is supported by BS without power back off, or
-	NR-FR1-TM3.1 if 256QAM is supported by BS with power back off, or
-	NR-FR1-TM3.1 if 256QAM is not supported by BS.
Table 6.3.3.4.2-1: Test models to be used for Total power dynamic range test (all PRBs) for BS type 1-C and BS type 1-H
	The highest modulation supported by BS
	Test model to be used

	256QAM without power back off
	NR-FR1-TM3.1a

	256QAM with power back off
	NR-FR1-TM3.1

	64QAM
	NR-FR1-TM3.1

	16QAM
	NR-FR1-TM3.2

	QPSK
	NR-FR1-TM3.3



4)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H.
5)	For BS type 1-C and BS type 1-H, set the BS to transmit a signal according to the highest supported by BS modulation order as described in table 6.3.3.4.2-2.:
NR-FR1-TM2a if 256QAM is supported by BS, or
NR-FR1-TM2 if 256QAM is not supported by BS;
Table 6.3.3.4.2-2: Test models to be used for Total power dynamic range test (1 PRB) for BS type 1-C and BS type 1-H
	The highest modulation supported by BS
	Test model to be used

	256QAM without power back off
	NR-FR1-TM2a

	256QAM with power back off
	NR-FR1-TM2

	64QAM
	NR-FR1-TM2

	16QAM
	NR-FR1-TM2 with 16QAM PDSCH PRBs

	QPSK
	NR-FR1-TM2 with QPSK PDSCH PRBs



6)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H. 
In addition, for multi-band connectors, the following steps shall apply:
7)	For a multi-band connectors and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carrier activated in the other operating band.

[bookmark: _Hlk36118616]<next modified section>
6.5.3	Modulation quality
6.5.3.1	Definition and applicability
Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
For BS type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
6.5.3.2	Minimum Requirement
The minimum requirement is in TS 38.104 [2], clause 6.5.2.2.
6.5.3.3	Test purpose
The test purpose is to verify that modulation quality is within the limit specified by the minimum requirement.
6.5.3.4	Method of test
6.5.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
RF bandwidth positions to be tested for multi-carrier and/or CA:
-	BRFBW, MRFBW and TRFBW in single-band operation, see clause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see clause 4.9.1.
6.5.3.4.2	Procedure
The minimum requirement is applied to all antenna connectors or TAB connectors, they may be tested one at a time or multiple antenna connectors or TAB connectors may be tested in parallel as shown in annex D.1.1 for BS type 1-C or in annex D.3.1 for BS type 1-H. Whichever method is used the procedure is repeated until all antenna connectors or TAB connectors necessary to demonstrate conformance have been tested.
1)	For an antenna connector or TAB connector declared to be capable of single carrier operation only (D.16), set the antenna connector or the TAB connector under test to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models with the highest supported by BS modulation order as described in table 6.5.3.4.2-1.:
-	NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off, or
-	NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-	NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or
-	NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or
-	NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.
Table 6.5.3.4.2-1: Test models to be used for Modulation quality test (all PRBs) for BS type 1-C and BS type 1-H
	The highest modulation supported by BS
	Test model to be used

	256QAM without power back off
	NR-FR1-TM3.1a

	256QAM with power back off
	NR-FR1-TM3.1a at manufacturer's declared rated output power,
and NR-FR1-TM3.1 with 64QAM at maximum power,

	64QAM
	NR-FR1-TM3.1

	16QAM
	NR-FR1-TM3.2

	QPSK
	NR-FR1-TM3.3



[bookmark: _GoBack]	For an antenna connector or TAB connector declared to be capable of multi-carrier and/or CA operation (D.15-D.16), set the antenna connector or the TAB connector under test to transmit according to the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models on all carriers configured with the highest supported by BS modulation order as described in table 6.5.3.4.2-1.:
-	NR-FR1-TM 3.1a if 256QAM is supported by BS without power back off, or
-	NR-FR1-TM3.1a at manufacturer's declared rated output power if 256QAM is supported by BS with power back off, and NR-FR1-TM3.1 at maximum power, or
-	NR-FR1-TM3.1 if highest modulation order supported by BS is 64QAM, or
-	NR-FR1-TM3.2 if highest modulation order supported by BS is 16QAM, or
-	NR-FR1-TM3.3 if highest modulation order supported by BS is QPSK.
For NR-FR1-TM3.1a, power back-off shall be applied if it is declared.
2)	Measure the EVM and frequency error as defined in annex H.
3)	Repeat steps 1 and 2 by setting the BS to transmit a signal according to rules described in table 6.5.3.4.2-3.
Table 6.5.3.4.2-3: Test models to be used for Modulation quality test (1 PRB) for BS type 1-C and BS type 1-H
	The highest modulation supported by BS
	Test model to be used

	256QAM without power back off
	NR-FR1-TM2a

	256QAM with power back off
	NR-FR1-TM2a

	64QAM
	NR-FR1-TM2

	16QAM
	NR-FR1-TM2 with 16QAM PDSCH PRBs

	QPSK
	NR-FR1-TM2 with QPSK PDSCH PRBs


for NR-FR1-TM2 if 256QAM is not supported by BS or for NR-FR1-TM2a if 256QAM is supported by BS.
 For NR-FR1-TM2 and NR-FR1-TM2a the OFDM symbol TX power (OSTP) shall be at the lower limit of the dynamic range according to the test procedure in clause 6.3.3.4 and test requirements in clause 6.3.3.5.
In addition, for multi-band connector(s), the following steps shall apply:
4)	For multi-band connectors and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

