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1 Introduction
In RAN4#90bis meeting, test model design agreed[1] and detail filled as in draft CR documents [2][3]. This contribution provides remaining issues found during review process regarding with EVM measurement target and proposes clarification. 
2 Description
By reviewing Test Model design and its details, Modulation quality test procedures in current draft TS38.141-1/-2[4][5], Annex F text WF, we identified following as EVM measurement related issues which requires clarification. 

· Target resource blocks for EVM evaluation, clarification is needed for;

· If filler PDSCH (RNTI=2) in NR-FR1-TM3.3 is part of EVM target or not (modulation is the same QPSK as measurement target resource blocks).

· Reviewed previously discussed following points if those are really necessary with new test model design;
· Exclusion of 1st and 2nd symbols 

· Exclusion of TDD DL slot where less number of downlink symbols exist
2.1 Observation 1
· Clarification is needed if filler PDSCH (RNTI=2) in NR-FR1-TM3.3 is part of EVM target or not (modulation is the same QPSK as target resource blocks).

· In TM3.1, 3.1a, 3.2, because procedure describes target modulation to evaluate EVM which is different from QPSK, it is clear to exclude filler PDSCH from EVM evaluation. With this, it is straight forward to assume as filler PDSCH (RNTI=2) in TM3.3 is not part of EVM measurement target although it has the same QPSK modulation as EVM measurement target resource blocks. However, this exclusion is not described.
· In requirement subclause 6.5.3.5 of TS38.141-1 as well as requirement text in TS38.104 describes “EVM shall be evaluated for each NR carrier over all allocated resource blocks …”. This possibly makes one to take as to include filler PDSCH (RNTI=2) as part of EVM measurement target.
· Proposal is to add clarification to describe filler PDSCH is not part of EVM measurement in table 4.9.2.2.8-1 as;

· Modulation of PDSCH PRBs with [image: image2.png]npNT = 2



 which EVM is not measured
2.2 Observation 2

· With new test model design which solved gap and filler issue, then there is no need to exclude 1st and 2nd symbol from EVM measurement except PDCCH which has QPSK modulation likely different from EVM measurement target PDSCH.
· For TM3.1, 3.1a, 3.2, 3.3, test models which used for EVM measurement, these have 1st and 2nd symbols filled with PDSCH allocated in agreed design as well as those resource blocks with EVM measurement target PDSCH.

· It’s more straightforward to include 1st and 2nd symbol of PDSCH in EVM measurement target with excluding PDCCH.  
· Proposal is to remove text from 6.5.3.5 test requirements subclause which is for 1st and 2nd symbol exclusion.

· EVM measurements start on the third symbol of a slot.

· With new Test model design, different RNTI values are assigned on each PDSCH, with changing TM2, 2a RNTI value to be 0 (zero), it’s possible to specify target PDSCH for EVM measurement is the one with RNTI=0

· Proposal; 

· Change RNTI value to be 0 (zero) for PDSCH defined in TM2 and 2a (Table 4.9.2.3.2-1 for 38.141-1, text for 38.141-2) for simplification of specifying EVM measurement target PDSCH.
· specify EVM measurement target as all PDSCH resource blocks with RNTI=0, add this text instead of exclusion text for 1st and 2nd symbol
2.3 Observation 3
·  TDD DL slot where only less number of downlink symbols exist is currently excluded from EVM measurement target
· It was agreed that exclusion of DL slot from EVM measurement target where less number of downlink symbols exist. This is because of concern on poor EVM result caused by less number of DM-RS in the slot due to shorter in the length.  
· Reviewing this exclusion rule, it is found that concern on poor EVM due to less number of DM-RS is not correct. Because equalizer calculation for EVM measurement is defined with use of one frame length of reference signals rather just with reference signals within one target slot. So that length of each slot and number of reference signals in a slot doesn’t matter for EVM measurement result.
· Proposal;

· Remove text to exclude shorter length slot where less number of reference signals exist than other slot from EVM measurement in 6.5.3.5 Test requirements subclause of TS38.141.-1 and 6.6.3.5 in TS38.141-2

· EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slotssubframes and with RS density configuration of DM-RS of comb 2 (every other subcarrier) in slot formats with DM-RS located on symbols 3 and 11. Different modulation schemes listed in table 6.5.3.5-1 shall be considered for rank 1.

3 Conclusion
· Observation 1: Target resource blocks for EVM evaluation, clarification is needed for;

· If filler PDSCH (RNTI=2) in NR-FR1-TM3.3 is part of EVM target or not (modulation is the same QPSK as measurement target resource blocks).
· Observation 2 and 3: Reviewed previously discussed following points if those are really necessary with new test model design;

· Exclusion of 1st and 2nd symbols which is not necessary
· Exclusion of TDD DL slot where less number of downlink symbols exist which is not necessary

· Proposal 1: Proposal is to add clarification to describe filler PDSCH is not part of EVM measurement in table 4.9.2.2.8-1 as;

· Modulation of PDSCH PRBs with [image: image4.png]npNT = 2



 which EVM is not measured
· Proposal2a: Proposal is to remove text from 6.5.3.5 test requirements subclause which is for 1st and 2nd symbol exclusion.

· EVM measurements start on the third symbol of a slot.

· Proposal2b; 

· Change RNTI value to be 0 (zero) for PDSCH defined in TM2 and 2a (Table 4.9.2.3.2-1 for 38.141-1, text for 38.141-2) for simplification of specifying EVM measurement target PDSCH.
· Proposal 2c
· specify EVM measurement target as all PDSCH resource blocks with RNTI=0, add this text instead of exclusion text for 1st and 2nd symbol
· EVM measurement shall be done on resource blocks where PDSCH with RNTI=0 allocated

· Proposal3;

· Remove text to exclude special (shorter length slot) from EVM measurement in 6.5.3.5 Test requirements subclause of TS38.141.-1 and 6.6.3.5 in TS38.141-2

· EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slots subframes and with RS density configuration of DM-RS of comb 2 (every other subcarrier) in slot formats with DM-RS located on symbols 3 and 11. Different modulation schemes listed in table 6.5.3.5-1 shall be considered for rank 1.
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