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1. Introduction
NR test models for conformance specification have been discussed during last RAN4#87 meeting held in Busan. Different aspects of NR test models were discussed in contributions [1, 2]. Some RAN4 agreements on test models are covered in agreed Way Forward [3].

In this contribution we continue discussion from [2] and further debate that issues. 
2. Discussion
Following bullets are include in Way Forward [3] on test models:
· Each of NR test model consist of following elements:
· Core requirements list for which given test model is used,
· Physical channel parameters of test model,
· Most of TMs include tables of specific parameters that are used for test models (eg. boosters PRBs, allocated PRBs etc. for both FDD and TDD).
· Companies are encouraged to further study if all TM that are used in E-UTRA test specification are needed for NR.
· Companies are encouraged to further study which aspects of the NR PHY design and channels parameters are needed for TM design.
· For each TM specific list of parameters should be create. There may be different list of parameters for each frequency range.
· Efficient way to introduce list of parameters for TM (eg. boosted PRBs and allocated PRBs for given test models) should be consider. 
· For NR TDD operation configuration of TDD gNB needs to be decided to define test models.
· Companies are encouraged to further study the test for mixed numerologies and decide further if we need the mixed numerologies tests.
Details related to the physical parameters for test models are discussed in our separate contribution [4]. Thus, in this contribution we focus on other issues. 
2.1 NR test models
It was discussed that list of E-UTRA test models could be used as background for NR test models, however it should be carefully analysed if all used in LTE test models are needed for NR. After analysis it seems that all E-UTRA test model types should be re-used.

NR-TM1.1 would be used as the baseline E-TM for most TX tests. NR-TM1.2 would be additionally used only in those unwanted emission tests for which PRB power boosting could have an impact: ACLR and operating band unwanted emission mask. 

The boosting pattern of NR-TM1.2 should be along the lines of the boosting/de-boosting logic for E-TM3.2/3.3, i.e. one set of QPSK PRBs is boosted by 3 dB, the remaining PRBs are then de-boosted to scale the total TX power to the nominal value.
Mapping of NR-TMs to TX tests

Mapping of the NR-TMs to the TX tests is considered as follows:
NR-TM1.x:
· NR-TM1.1 (all QPSK, no boosting/deboosting)

· NR-TM1.2 (all QPSK, with PRB boosting/deboosting)

· BS output power

· Unwanted emissions

· Occupied bandwidth

· ACLR (additionally NR-TM 1.2)

· Operating band unwanted emissions (SEM), (additionally NR-TM 1.2)

· Transmitter spurious emissions

· Transmitter intermodulation

· RS absolute accuracy 

NR-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) 

NR-TM3.x:

· NR-TM3.1 (all 64QAM, no boosting/deboosting)

· NR-TM3.1a (all 256QAM, no boosting/deboosting)

· NR-TM3.2 (de-boosted 16QAM PRBs, boosted QPSK PRBs to compensate TX power) 

· NR-TM3.3 (de-boosted QPSK PRBs, boosted 16QAM PRBs to compensate TX power)

· Output power dynamics

· NR-TM3.1, Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated) 

· NR-TM3.1a, Total power dynamic range (upper OFDM symbol power limit at max power with all 256QAM PRBs allocated) 

· Transmitted signal quality

· Frequency error (at max power) 

· EVM for all modulation schemes (at max power)

Table 1. Propose NR Test models

	NR Test Model
	This model shall be used for tests on:

	NR-TM1.1
	BS output power
- Unwanted emissions
       - Occupied bandwidth
       - ACLR  
       - Operating band unwanted emissions
       - Transmitter spurious emissions
- Transmitter intermodulation
- RS absolute accuracy

	NR-TM1.2
	Unwanted emissions
       
       - ACLR
       - Operating band unwanted emissions

	NR-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)

	NR-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)

	NR-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)

	NR-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)

	NR-TM3.2
	Transmitted signal quality
    - Frequency error
    - EVM for 16QAM modulation

	NR-TM3.3
	Transmitted signal quality
    - Frequency error
    - EVM for QPSK modulation


Proposal 1: To introduce NR Test Models as presented in Table 1.  

2.2 General parameters of NR test models

Following general parameters are proposed for FR1 conducted tests:
-
The test models are defined for a single antenna port (using p = 0); 1 code word (q = 0), 1 layer, precoding is not used; unless specified otherwise

-
Duration is 1 radio frame (10 ms)
-
Normal CP

-
Virtual resource blocks of localized type, 
-
UE-specific reference signals are not used
Proposal 2: General parameters of NR test models in section 2.2 are proposed to include in conformance specification. 

2.3 Configurations of TDD gNB test models
In E-UTRA TDD, test models are derived based on the uplink/downlink configuration 3 and special subframe configuration 8 defined in TS36.211. For NR TDD operation configurations of TDD gNB needs to be decided.

We proposed to define test models for NR TDD operation using described below configuration.
Proposed DL/UL ratio is 4/1.
DL slot consists of the following symbols (number of symbols in brackets):
PDCCH (1) PDSCH (11) GP (1) U (1),
where:

GP – Guard Period

U – any uplink channel/signal, not relevant in measurements
UL slot consists of the following symbols:

PDCCH (1) GP (1) U(12)
Proposal 3: It is proposed to adopt NR TDD configuration describe in section 2.3.
2.4 Mixed numerologies for test
Last RAN4 meeting there was a question raised regarding mixed numerologies for tests. As in core specification TS 38.104 there is no requirements for mixed numerologies we think that such test should not be included in NR conformance specification. 
Proposal 4: Mixed numerologies should not be used in conformance specification tests.
3. Conclusion

In this contribution, we discuss parameters for NR test models. We have made following proposals.

Proposal 1: To introduce NR Test Models as presented in Table 1. 
Proposal 2: General parameters of NR test models in section 2.2 are proposed to include in conformance specification.
Proposal 3: It is proposed to adopt NR TDD configuration describe in section 2.3.
Proposal 4: Mixed numerologies should not be used in conformance specification tests.
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