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1. Introduction
In the previous meetings, there are some initial discussion on NR BS conformance testing, however no much discussion on the test model for NR transmitter. In this contribution, we discussed the basic principle how to define test model for NR transmitter and some detailed considerations on the test condition setup.  
2. Discussion 
Before we discuss the test model for NR transmitter, it’s quite essential to review how these test model are specified for LTE transmitter. In the following table, Test models for E-UTRA transmitter testing are summarized from two aspects: test condition and test metric.
Table1. Summary for E-UTRA test model
	Test model
	Condition 
	Test metric 

	E-TM1.1
	Max power without power boosting 
	BS output power, Unwanted emission, transmission intermodulation 

	E-TM1.2
	Max power with partial PRB power boosting 
	Unwanted emission

	E-TM2 
	Dynamic range test, single PRB measurement
	64QAM EVM, frequency error

	E-TM2a
	Dynamic range test, single PRB measurement
	256QAM EVM, frequency error

	E-TM3.1  
	at max power 
	64QAM EVM, frequency error

	E-TM3.1a 
	at max power, declared by vendor
	256QAM EVM, frequency error

	E-TM3.2 
	Max power with measured PRB de-boosted
	16QAM

	E-TM3.3
	Max power with measured PRB de-boosted 
	QPSK 


It can be easily found that max power TM used for most tests, contains all modulation schemes (except for 256QAM) and relevant RE power dynamics. RE power dynamics could make essential Tx requirement harder as analyzed during specifying this requirement (e.g. high RE power boosting could make unwanted emission mask harder to fulfill and low RE power de-boosting could make the EVM requirement harder to fulfill either). In the E-TM1.2, the power boosting 3dB for partial PRB is exactly aligned with upper limit of RE power control dynamic range for QPSK (PDSCH). In the E-TM3.2 and E-TM3.3, the power de-boosting for EVM measurement PRB is also exactly aligned with low limit of RE power control dynamic for each modulation scheme. For 64QAM and 256QAM, the RE power dynamic is specified as 0dB in TS36.104, therefore no power de-boosting could be allowed for these Test models.
For the low power TM was mainly used for testing the total dynamic range at the specific minimum RE allocation via EVM test. 
For FR1 NR BS, as the requirement is almost reusing from LTE spec, from these perspective, similar Test model as shown in following table2 could also be reused for FR1 NR BS transmitter conformance testing.
Table2. Summary for FR1 NR BS test model
	Test model
	Condition 
	Test metric 

	NR-TM1.1
	Max power without power boosting 
	BS output power, Unwanted emission, transmission intermodulation 

	NR-TM1.2
	Max power with partial PRB power boosting 
	Unwanted emission

	NR-TM2 
	Dynamic range test,single PRB measurement
	64QAM EVM, frequency error

	NR-TM2a
	Dynamic range test, single PRB measurement
	256QAM EVM, frequency error

	NR-TM3.1  
	at max power 
	64QAM EVM, frequency error

	NR-TM3.1a 
	at max power, declared by vendor
	256QAM EVM, frequency error

	NR-TM3.2 
	Max power with measured PRB de-boosted
	16QAM

	NR-TM3.3
	Max power with measured PRB de-boosted 
	QPSK 


For each NR test model are further clarified in the following section similar as E-UTRA Test model.
6.1.1.1
NR Test Model 1.1 (NR-TM1.1)

This model shall be used for tests on (max power without power boosting and de-boosting for partial PRB):

-
BS output power

-
Unwanted emissions

-
Occupied bandwidth

-
ACLR

-
Operating band unwanted emissions

-
Transmitter spurious emissions

-
Transmitter intermodulation

6.1.1.2
NR Test Model 1.2 (NR-TM1.2)

This model shall be used for tests on(max power with power boosting and de-boosting for partial PRB):

-
Unwanted emissions

-
ACLR

-
Operating band unwanted emissions

6.1.1.3
E-UTRA Test Model 2 (E-TM2)

This model shall be used for tests on (single PRB measurement):

-
Total power dynamic range (lower OFDM symbol power limit at min power),

-
EVM of single 64QAM PRB allocation (at min power)

-
Frequency error (at min power)

6.1.1.3a
E-UTRA Test Model 2a (E-TM2a)

This model shall be used for tests on(single PRB measurement):

-
Total power dynamic range (lower OFDM symbol power limit at min power),

-
EVM of single 256QAM PRB allocation (at min power)

-
Frequency error (at min power)

6.1.1.4
E-UTRA Test Model 3.1 (E-TM3.1)

This model shall be used for tests on(all PRB measurement):
-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 64QAM modulation (at max power)

6.1.1.4a
E-UTRA Test Model 3.1a (E-TM3.1a)

This model shall be used for tests on(all PRB measurement):

-
Output power dynamics

-
Total power dynamic range (upper OFDM symbol power limit at max power with all 256QAM PRBs allocated)

-
Transmitted signal quality

-
Frequency error

-
EVM for 256QAM modulation (at max power)

6.1.1.5
E-UTRA Test Model 3.2 (E-TM3.2)

This model shall be used for tests on(partial PRB measurement with power de-boosting):

-
Transmitted signal quality

-
Frequency error

-
EVM for 16QAM modulation

6.1.1.6
E-UTRA Test Model 3.3 (E-TM3.3)

This model shall be used for tests on(partial PRB measurement with power de-boosting):

-
Transmitted signal quality

-
Frequency error

-
EVM for QPSK modulation
3. Conclusions
In this proposal, we share some initial considerations for NR transmitter test model and propose to reuse the similar test model and power boosting/de-boosting levels as defined for LTE.

Proposal: to reuse the similar test model and power boosting/de-boosting levels as defined for LTE.

Table2. Summary for FR1 NR BS test model
	Test model
	Condition 
	Test metric 

	NR-TM1.1
	Max power without power boosting 
	BS output power, Unwanted emission, transmission intermodulation 

	NR-TM1.2
	Max power with partial PRB power boosting 
	Unwanted emission

	NR-TM2 
	Dynamic range test,single PRB measurement
	64QAM EVM, frequency error

	NR-TM2a
	Dynamic range test, single PRB measurement
	256QAM EVM, frequency error

	NR-TM3.1  
	at max power 
	64QAM EVM, frequency error

	NR-TM3.1a 
	at max power, declared by vendor
	256QAM EVM, frequency error

	NR-TM3.2 
	Max power with measured PRB de-boosted
	16QAM

	NR-TM3.3
	Max power with measured PRB de-boosted 
	QPSK 
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