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1.	Introduction
In [1], the table format for the uncertainty budget table for Performance test is endorsed. In this paper we present our view on the SNR uncertainty for both FR2 RRM and Performance tests.
2.	Discussion
2.1 General consideration 
MU of test case for which SNR is specified as a test parameter consists of;
A. SNR uncertainty 
B.  Uncertainty elements which affect the test result. 
In addition, there is separated requirement for Tx EVM apart from MTSU.
C. Separated requirements for Tx EVM from MTSU
We may need to be conscious about these difference and relation between them upon discussing MU for RRM and performance tests.
For A and B), in our view the reference point of A. SNR uncertainty can be at the centre of QZ (i.e. space), and how the UE receive the DL signal is not a matter. On the other hand, MU elements categorized in B) needs to consider how the MU receives/measure the DL signal and affect the final test result if it is a matter.
For C), some background why we have separate requirement is already captured in TR 38.903 D.2.1.2 (pasted in Appendix). Because certain Tx EVM assumption is already built in to the test requirement itself, and TE is required to meet that value, we do not need to count uncertainty > 0 due to non-ideal TxEVM. But, this does not mean SNR uncertainty is not affected by TxEVM in general. Generally says, worse TxEVM(more internal noise floor) would degrade the intended SNR like below.



[bookmark: O1]Observation 1 : MU of RRM/PERF test case with SNR as test parameter consists of
A. SNR uncertainty : Reference point is centre of QZ(in the space)
B. Other uncertainty factors which affect the measurement result
[bookmark: O2]Observation 2 : In general, non-ideal TxEVM affect the SNR uncertainty but its effective uncertainty is 0 in conformance test due to the fact certain TxEVM is already built in the test requirement and TE needs to meet it.
2.2 SNR Uncertainty
In this section, we give our view for the A) SNR uncertainty in Observation 1.
2 possibilities of AWGN combining approach were discussed in RAN5#86-e; 
1. Baseband combining
2. External combining. 
By putting aside the non-ideal TxEVM effect(internal noise floor of the test system), after carrier and AWGN are combined, those signals experience the same distortion in terms of absolute level but the relative level (SNR) does not change as absolute level distortions are cancelled out each other. As mentioned in Observation 2, generally says, non-ideal Tx EVM would degrade the SNR uncertainty. For example, If there is an active components like amplifier after combining point, the added noise(increased Tx EVM) by amplifier will make the SNR worse. But as long as TxEVM requirement is met as a whole by the test system, then we can say the SNR does not change once they are combined.
[bookmark: O3]Observation 3 : With the condition that TxEVM requirement is met by TE, all the MU elements associated with parts after that combining point will be 0 or N/A.
Someone can consider what is the effect from like XPD or multi path channel effect in the OTA part. In our view, it is not a problem of SNR uncertainty A), but such effect can be categorized in B) in observation 1
[bookmark: O4]Observation 4 :  H-V isolation, multi-path effect inside a chamber etc… can be considered separately from SNR uncertainty.
In performance test, how it affects the T-put is the matter. In the context of non-ideal isolation impact wireless cable mode, such evaluation is done with link-level simulation [2]. We think a similar discussion/evaluation can be possible. 
For RRM Test case, the metric is just a SNR at center of QZ, then we don’t need to consider about such effect.

2.2 MU budget for SNR Uncertainty for baseband combining
1) Stage 1 MU elements: 
Stage 1 MU elements are calibration stage uncertainties of which meaning is how accurately the calibration is done. When it comes to baseband combining approach, as carrier and AWGN are combined within gNB emulator in baseband and SNR is fixed at that point, then there is no need to apply calibration concept. 
Hence, all the listed MU elements in Stage 1 in [1] will not be relevant for baseband combining approach. We can only start from the undividable primitive uncertainty of “gNB emulator uncertainty” in Stage 2.
[bookmark: P1]Proposal 1: For baseband combining approach,   make all the stage 1 MU elements not applicable for SNR uncertainty
2) Stage 2 MU elements: 
As mentioned in Observation 3, after carrier and AWGN are combined in baseband, SNR is fixed and it is not affected by any distortion for absolute levels after combining point with the condition separated TxEVM requirement is met by TE. With our view, for the DL 64QAM where SNR with 20dB or so is required, TxEVM requirement can be met by practical test system implementation. However, for 256QAM where higher SNR is needed, it gets challenging to meet the TxEVM requirement.
[bookmark: P2]Proposal 2:  For baseband combining approach and for up to 64QAM, set Stage 2 MU elements not applicable except for “gNB emulator SNR uncertainty”
The MU term “gNB emulator SNR uncertainty “ can be as small as that in  LTE/FR1 as this term is error of ratio of 2 powers in the baseband and basically is frequency agnostic.  With our view, at least for 64QAM test case (SNR = 20dB or so) for 400MHz BW for FR2a and FR2b , the same number as LTE/FR1 i.e. +/- 0.3dB can be achievable.. 
[bookmark: P3]Proposal 3 : For baseband-combining approach and for up to DL 64QAM, apply +/- [0.3]dB(1.96sigma)  for FR2a and FR2b for up to 400MHz BW for” gNB emulator SNR uncertainty”

2.3 MU budget for SNR Uncertainty for external combining
With external combining approach, SNR uncertainty can depend on which point (in conducted part) the carrier and the AWGN are combined. Also, how the SNR is calibrated gives different MU elements and their values. 
Hence, to fix the MTSUs for external combining, common assumptions which point the signals are combined and how SNR is calibrated should be clarified before starting to discuss concrete values. Otherwise each company provides different values based on different assumptions which make the discussion chaotic.
[bookmark: O5]Observation 5 : For external combining approach, SNR uncertainty and budget table will be much different depends on how the carrier and AWGN are combined, and how the SNR is calibrated.
2.4 MTSU definition
In the previous meeting, there was an offline consensus that baseband combining approach can be a baseline. It is expected that baseline combining approach can have less uncertainty than external combining approach and also is expected more cost-reasonable, we don’t see a strong reason to adopt external-combining approach at least for the test cases currently defined. Hence, it is proposed to determine MTSU for RRM and PERF with baseband combining approach.
[bookmark: P4]Proposal 4 : Define MTSU of FR2 RRM and PERF with baseband combining approach.

3.	Conclusion
Following observations are made.
Observation 1 : MU of RRM/PERF test case with SNR as test parameter consists of
A. SNR uncertainty : Reference point is centre of QZ(in the space)
B. Other uncertainty factors which affect the measurement result
Observation 2 : In general, non-ideal TxEVM affect the SNR uncertainty but its effective uncertainty is 0 in conformance test due to the fact certain TxEVM is already built in the test requirement and TE needs to meet it.
Observation 3 : With the condition that TxEVM requirement is met by TE, all the MU elements associated with parts after that combining point will be 0 or N/A.
Observation 4 :  H-V isolation, multi-path effect inside a chamber etc… can be considered separately from SNR uncertainty.
Observation 5 : For external combining approach, SNR uncertainty and budget table will be much different depends on how the carrier and AWGN are combined, and how the SNR is calibrated.
RAN5 is asked to endorse following proposals.
Proposal 1: For baseband combining approach,   make all the stage 1 MU elements not applicable for SNR uncertainty
Proposal 2:  For baseband combining approach and for up to 64QAM, set Stage 2 MU elements not applicable except for “gNB emulator SNR uncertainty”
Proposal 3 : For baseband-combining approach and for up to DL 64QAM, apply +/- [0.3]dB(1.96sigma)  for FR2a and FR2b for up to 400MHz BW for” gNB emulator SNR uncertainty”
Proposal 4 : Define MTSU of FR2 RRM and PERF with baseband combining approach.
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5. Appendix
[bookmark: _Toc36548886][bookmark: _Toc36041662][bookmark: _Toc21004889]D.2.1.2	gNB emulator Downlink EVM
When simulations of demodulation performance are run, the downlink signal is modelled with a defined EVM, representing imperfections in the signal transmitted by the gNB. This EVM value is agreed across companies to align simulations, and is normally lower than the gNB EVM requirement, to represent “typical” conditions. The EVM used for simulations is therefore built in to the requirement points, normally specified as the SNR required to meet a specified throughput, with a defined modulation and Reference channel, under defined propagation conditions.
For a conformance test, the EVM defined for the simulations is taken as a maximum allowed value for the test system, as a worse gNB emulator EVM would make the signal harder to demodulate, and disadvantage the UE. In a test system the EVM cannot normally be set to a specific value, but is specified to be no higher than a defined value.
Following this approach, the uncertainty from gNB emulator Downlink EVM is a one-sided distribution, with beneficial effect. Without treating the positive and negative uncertainties separately, and as it would not make the SNR worse, the effective uncertainty is 0dB.
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