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Introduction
The discussion on NR conformance testing and excessive test permutations was initiated in [1]. As NR is more versatile compared to any existing 3GPP RAT, careful considerations would be needed to avoide excessive permutations and testing. The simplified test models and test configurations for NR is futher discussed in [2] and [3] respectively.
In this paper,we further elaborate and propose possible approached to reduce the test permutations both for NR single RAT specification as well as NR in multi-RAT specifications.  
Discussion
NR test models
As discussed in [1], 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, and similar test model approach as E-UTRA, the number of waveforms needed for NR in Release 15 would be at least 320 which is by far more excessive to handle and thus permutation reduction would be required. Following some proposals on possible permutation approaches is described.
Modulation
In the context of test models, RAN4 should also consider if all modulations need to be tested i.e. for FR1 where for BS supportorting QPSK, 16QAM, 64QAM and 256QAM (with some reduced power) make a smart selection for the scenarios implying cases where the BS need to handle the stricter scenarios compared to test all scenarios which more or less not be feasible considering the excessive number of permutations. 
On modulation scheme, if 64QAM is tested with more stringent levels compared to QPSK or 16QAM, it is obvious that the transmitter fulfilling 64QAM EVM requirement of 8% without any problem would fulfill less stringent EVM when lower modulation is concerned. As for some schemes some level of backoff is possible to declare, the highest order modulation and beyond should be considered.
Proposal 1:
Limit the testing of signal quality and thus the test models to highest modulation order without allowed declared power back off and higher modulation orders.

Sub-carrier spacing
For FR1, the 60 kHz sub-carrier spacing is not mandatory for UE and thus a possible way to reduce the test permutations, RAN4 could consider test models for 15 kHz and 30 kHz. 
It should be noted that the test models should be based on single numerology on PDSCH and not multiple numerologies on PDSCH as there is an agreement that there is no need for RF tests considering multiple numerologies. In addition the test models if they should contain SSB/PBCH should strive to use same numerology for SSB/PBCH and PDSCH if possible. When several numerologies for SSB/PBCH are possible, only a single numerology should be used otherwise the permutation would increase multiplicatively.
Proposal 2
For FR1, the testing and test models should be limited to 15 kHz and 30 kHz SCS on PDSCH and if possible same SCS should be used for SSB/PBCH if SSB and PBCH is involved in the test model.
Test configurations for NR
The test configuration are designed to describe the carrier allocation and power allocation based on the vendor declared paramaters. The test configurations are multi-carrier centric and considering the permutations for a single NR carrier, the test configurations would have even larger number of permutations if not carefully designed. 
To limit the test configurations, one can also consider limiting the number of involved carriers in terms of bandwidth and numerology. Considering FR1 a possible selection could be 5 MHz, 10 MHz and 20 MHz for FR1 where 20 MHz can be adopted for test configurations adapted for NR bands larger than 100 MHz. 
For FR2, 50 and 100 MHz can be adopted.
More detailed consideration for test configurations is given in [3].
It should be noted that RAN4 in addition to relevant test configurations for contiguous operation, should also develop test configurations covering non-contiguous operation and multi band. The multi-band test configurations could possibly be limited to one RAT per band but in coming releases to reflect the first deployment and later add more comprehensive test configurations also covering RAT conminations for the involved bands.
B, M, T aspects
The test based on Bottom, Middle and Top (B, M, T) is already used in RAN4 specifications. One approach to reduce test permutation would be to consider relevant selection of B, M and T depending on the requirements. This is approach is already used in the existing specifications. 
As out-of-band requirements have the intention to capture proper RF filtering, the selected SCS is not of primary importance and thus for out-of-band requirements and testing, one approach would be to limit the tests with test model using single PDSCH SCS e.g. 15 kHz for bands below 100 MHz and 30 kHz for bands larger than 100 MHz. 
Proposal 3:
NR conformance specification similar to existing specification should use proper selection of B, M and T depending on the requirements with test reduction in mind. 

Proposal 4:
For out-of-band requirements, the tests should be limited to a single PDSCH SCS.
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Conclusion
In this paper, the discussion on NR conformance and the excessive permutations is further. The NR test models and test configurations and the need to reduce the permutations is discussd in detail. In addition some possible approaches to reduce the test permutations are proposed in this paper. We thus propose the following:

Proposal 1:
Limit the testing of signal quality and thus the test models to highest modulation order without allowed declared power back off and higher modulation orders.
Proposal 2:
 For FR1, the testing and test models should be limited to 15 kHz and 30 kHz SCS on PDSCH and if possible same SCS should be used for SSB/PBCH if SSB and PBCH is involved in the test model.
Proposal 3:
NR conformance specification similar to existing specification should use proper selection of B, M and T depending on the requirements with test reduction in mind. 
Proposal 4:
For out-of-band requirements, the tests should be limited to a single PDSCH SCS.
We thus encourage RAN4 to discuss and agree on the essential aspects for conformance as without this, the multiplicative permutation explosion is beyond any reasonable and handlable level.
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