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1. Introduction
NR conformance specification drafting was started last RAN4#86 meeting held in Athens. As NR specification allow to use wide range of channel bandwidths and numerologies, conformance specification needs to be carefully designed to allow reasonable and adequate number of tests. 
In this contribution we discuss test models and test configurations for NR. We are doing some observations and proposals on that topic. 
2. Discussion
2.1 Test models 

In E-UTRA conformance specification (TS 36.141) there are 8 types of test models (listed in table 1). 

Table 1. E-UTRA Test models (TS 36.141)
	E-UTRA test models (36.141):
	This model shall be used for tests on:

	E-UTRA Test Model 1.1 (E-TM1.1)
	BS output power
- Unwanted emissions
       - Occupied bandwidth
       - ACLR  
       - Operating band unwanted emissions
       - Transmitter spurious emissions
- Transmitter intermodulation
- RS absolute accuracy

	E-UTRA Test Model 1.2 (E-TM1.2)
	Unwanted emissions
       - Occupied bandwidth
       - ACLR
       - Operating band Unwanted emissions

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

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

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

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

	E-UTRA Test Model 3.2 (E-TM3.2)
	Transmitted signal quality
    - Frequency error
    - EVM for 16QAM modulation

	E-UTRA Test Model 3.3 (E-TM3.3)
	Transmitted signal quality
    - Frequency error
    - EVM for QPSK modulation


It was indicated in [1] that for NR considering the supported bandwidths and numerologies for FR1 and FR2, there are 40 different carrier bandwidth and numerology combinations specified within the scope of release 15, which can be extrapolated to 320 waveforms (8 x 40). However, it needs to be clarify that FR1 and FR2 should be treated “separate” in the context that FR1 and FR2 maximum transmission bandwidth configurations sets are different. FR1 set include maximum up to 13 different CBW (from 5 MHz to 100 MHz) for 30 kHz SCS, and minimum 8 different CBW (from 5 MHz to 50 MHz) for 15 kHz SCS. Therefore, the ranges of CBW are different for different SCSs. For FR2 there is much less CBW configurations (50/100/200/400 MHz). Considering possible reduction of conformance test cases, for each frequency range (FR1 and FR2) separate number of CBW/SCS sets should be chosen for tests.
Observation 1. Considering possible reduction of conformance test cases, for each frequency range (FR1 and FR2) separate number of CBW/SCS sets should be chosen for tests.
For transmitted signal quality (frequency error and EVM) in E-UTRA tests there are separate test models for different modulation scheme (QPSK, 16QAM, 64QAM, 256QAM). In [1] it was indicated that for EVM tests, testing highest declared by manufacturer’s modulation order could be used to limit test numbers. However similarly to E-UTRA rated power must be available up to 64QAM, whereas a back-off is allowed for higher modulation order. Therefore, a limiting conformance tests to the highest modulation order is not so obvious option to limit test numbers, and should be further analysis if it is possible. 
Observation 2. Limiting conformance tests to the highest modulation order is not so obvious option, and should be further analysis if it is possible.
2.2 Test configurations 
In E-UTRA conformance specification (TS 36.141) there are 9 types of Test configurations (TC) listed in table 2. 
Table 2. E-UTRA Test configurations (TS 36.141)

	ETC1: Contiguous spectrum operation
	to test all BS requirements excluding CA occupied bandwidth

	ETC2: Contiguous CA occupied bandwidth
	to test CA occupied bandwidth

	ETC3: Non-contiguous spectrum operation
	to test all BS requirements excluding CA occupied bandwidth.

	ETC4: Multi-band test configuration for full carrier allocation
	to test multi-band operation aspects considering maximum supported number of carriers

	ETC5: Multi-band test configuration with high PSD per carrier
	to test multi-band operation aspects considering higher PSD cases with reduced number of carriers and non-contiguous operation (if supported) in multi-band mode.

	ETC6: NB-IoT standalone multi-carrier operation
	to test NB-IoT standalone multi-carrier aspects.

	ETC7: E-UTRA and NB-IoT standalone multi-carrier operation
	to test E-UTRA and NB-IoT standalone multi-carrier aspects

	ETC8: E-UTRA and NB-IoT in-band multi-carrier operation
	to test E-UTRA and NB-IoT in-band multi-carrier aspects.

	ETC9: E-UTRA and NB-IoT guard-band multi-carrier operation
	to test E-UTRA and NB-IoT guard-band multi-carrier aspects.


Some of the above test configurations include also NB-IoT. In NR conformance specification at least first four TC types could be reused: ETC1 to ETC5. 

Observation 2.  It seems that in NR conformance specification at least five E-UTRA TC types could be reused: ETC1 to ETC5.

In E-UTRA TC test configurations are mostly based on 5 MHz carrier bandwidth, because it represents stricter case compared to wider carrier bandwidth. 
In NR a higher SU NR carrier at the edge of the BS Radio Frequency (RF) bandwidth in the TC generally represents a more demanding TC for emission tests adjacent to the RF bandwidth edge (e.g. operating band unwanted emissions), as the transmit filter design will need to provide a steeper roll-off to meet the emission requirements adjacent to the RF bandwidth edge. This is shown in the figure 1 below.
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Figure 1. BS Tx for 10 MHz CBW and different SU
Therefore, it is proposed to define the NR BS TC with the NR carrier using the narrowest channel bandwidth and smallest SCS supported by the BS placed as the outermost carrier at both edges of the BS RF bandwidth.

Proposal 1: To define the NR BS TC with the NR carrier using the narrowest channel bandwidth and smallest SCS supported by the BS placed as the outermost carrier at both edges of the BS RF bandwidth

3. Conclusion

In this contribution we discussed test models and test configurations for NR. We are doing some observations and proposals on that topic. We have made following observations and proposals:
Observation 1. Considering possible reduction of conformance test cases, for each frequency range (FR1 and FR2) separate number of CBW/SCS sets should be chosen for tests.
Observation 2. Limiting conformance tests to the highest modulation order is not so obvious option, and should be further analysis if it is possible.
Observation 3.  It seems that in NR conformance specification at least four E-UTRA TC types could be reused: ETC1 to ETC4.

Proposal 1: To define the NR BS TC with the NR carrier using the narrowest channel bandwidth and smallest SCS supported by the BS placed as the outermost carrier at both edges the BS RF bandwidth
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