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1.
Introduction

The core BS RF specification for NR is now nearing completion and work is ongoing for tentative values in the specification to be confirmed.  The large task ahead now is to specify conformance requirements for NR.  The challenge ahead comes from the flexibility that NR provides compared to E-UTRA; to name one example the number of numerologies defined in NR compared to the single numerology in E-UTRA provides the task ahead to balance between test time and enough testing to ensure performance and integrity of the system.  Possible approaches for reducing the number of permutations is further discussed in [1]
An overview of the need for test models and permutation reduction was described in [2].  The intension of this contribution is to highlight some aspects in relation to simplified but flexible generation of test models.  In addition, since different gNBs may support different bandwidths or SCS, it would be necessary to ensure a full suite of TMs is available for all testing.  Furthermore, the design of the TM should also be future proof by considering a design which lends itself to be easily scaled with more bandwidths that may be added in future releases.
2.
Discussion

For E-UTRA each supported channel bandwidth and each requirement contains a long list of parameters within the test model used to test the core requirements defined in TS 36.104 and these parameters are defined in TS 36.141.  The parameters outlined specify the unique configuration of the physical channel in order to have the same set-up of physical channels for the transmitter tests.  The list of parameters includes:
· Reference, synchronization signals

· PBCH

· PCFICH

· PHICH

· PDCCH

· PDSCH

Within these channels the number of signals, number of symbols, and power levels are further defined for each supported bandwidth.  

For NR each numerology and channel bandwidth would be required to specify all these parameters.  By reducing the number of supported channels in the TM design it becomes possible to have a TM design which is scalable.  The problem with supporting all channels is that a static TM design is needed for every combination which could lead to a specification with many tables and would require a redesign of a new TM every time a new bandwidth or bandwidth combinations to be introduced and thus a parameterized flexible solution would be beneficial.  Although further analysis is still needed if this is feasible, the main purpose of the TM is to test RF requirements, the test models should have proper amplitude statistics for not having unnecessary PAPR impact on the BS transmitter.
PDSCH Shared Channel Reference Signals

For LTE the reference signal used was CRS.  With NR, this would correspond to the DM-RS.  Due to the flexible nature of NR, the DM-RS pattern would need to be defined with considerations of RF requirement.  Similar to the different E-TM configurations we have for E-UTRA, the # of PDSCH PRBs would need to be specified and additionally the number of DM-RS.  It is also required for FR2 to consider the PT-RS pattern that would be required as a minimum.
For simplification, we would propose to maintain equal PSD on each test model PRBs but if proven necessary limited TMs with the number of PDSCH PRBs that are power boosted/de-boosted should also be specified.  
The so called tracking reference signal (TRS) was introduced to aid in time/frequency tracking and channel analyses.  Like the other RS in NR the TRS is also configurable and comes in bursts of 10 ms, 20 ms, 40 ms or 80 ms.  In the spirit of keeping the scalability of the TM, it would be good to select the shortest burst (10 ms) to consider.  As another consideration, it may be that the TRS is not needed for the TM since the bursts are infrequent compared to DM-RS, CSI-RS and PT-RS.  For symbol locations, TRS can appear in either symbol index (4,8), (5.9) or (8,10).  For the purposes of TM requirements it might not matter tremendously which index pair we choose so long as other RS do not need to be interleaved.
For CSI-RS, which has a similar design to DM-RS but not used for BS tests, one can also consider not to include the CSI-RS into test model design. This would possibly require further analysis.  During preliminary investigations into the test model design and concept, an observation of a PAPR impact due to DM-RS and CSI-RS design which is highlighted in a companion paper [3]

PDCCH Control Channel 

For PDCCH channel can be 1,2, 4,8 or 16 control channel elements (CCE) and simplest configuration is to 1, additionally the PDCCH can also be configured to 1, 2 or 3 symbols long.  The scalable configuration may be easiest to consider the scenario of using only 1 CCE, but this aspect may need to be studied further.  In order to have a scalable solution the number of CCEs selected should be a scenario which fits into all BW scenarios.  
As the diagram below illustrates the PDCCH modelled is the smallest PDCCH bandwidth supported with a fixed payload, allowing for the scalability of the TM and independent of BW.
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SSB Consisting of PSS, SSS, and PBCH
The SS Block (SSB) consists of PSS, SSS, and PBCH.  SSB is used for initial access as well as measurements and beam management and occurs every 20 ms and some cases such as for mobility more often.  However, there may be some scenarios with beam formed UE specific beams where the SSB may occur more often.  It will need further consideration if it’s needed to consider the SSB if the occurrence is less frequent compared to the other signals.  The TM would be easier to apply scalability if the addition of the SSB is not needed.  Further analysis should be shown if there is an impact due to the removal of SSB in the TM design.
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3.
Conclusions

In this contribution, the discussion around a simplified parameterized test model was initiated. It was proposed to limit the number of physical channels to simplify as number of permutations are excessive but also provide flexibility where same approach could be used when new bandwidths are introduced in future releases. The physical channels in the test models can be limited to short PDCCH and PDSCH where DM-RS, and PT-RS (for FR2) is considered. It was also proposed that equal PSD for all PRBs should be applied unless proven that boosting/de-boosting is necessary for conformance.
Proposal: For parameterized NR test models, it is proposed to include PDSCH considering also DM-RS, and PT-RS (for FR2) and PDCCH considering only 1 CCE with equal PSD on all PRBs is also proposed.
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