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1.
Introduction
In [3], the maximum achievable SNR for IFF with 30cm QZ, PC3 without fading was agreed for bands n257, n258 and n261.  The MU analysis for sustained downlink data rate (SDR) test case is currently pending. This paper discusses on how to proceed with the testability of the SDR test case.
2.
Discussion

Below table on the maximum achievable SNR for no fading case was included in TR 38.903 [5]. For bands n257, n258 and n261, test points with SNR less than or equal to these values highlighted in green is deemed testable.
Observation1: For bands n257, n258, n261, the max achievable SNR for 100MHz CHBW is 25.5 dB. 

Table D.3.2.2-2: Predicted SNRBB upper bound values for Indirect far field (IFF) with 30cm QZ, PC3, 100MHz CHBW when no fading conditions apply

	
	Operating Band
	Maximum SNRBB (dB)

	
	
	CHBW 50 MHz
	CHBW 100 MHz
	CHBW 200 MHz

	Multi-band UE (Note)
	n257
	[28.7]
	[25.5]
	[22.5]

	
	n258
	[28.7]
	[25.5]
	[22.5]

	
	n259
	TBD
	TBD
	TBD

	
	n260
	TBD
	TBD
	TBD

	
	n261
	[28.7]
	[25.5]
	[22.5]

	Note:
For ∑MBp from TS 38.101-2 [16] Table 6.2.1.3-4 allow up to 0.75 dB in Rel-15.


Note that this value was derived using the Demod SNR range calculator xls included in TR 38.903 [5] which takes into account Noc level to be 6 dB above RAN4 specified UE REFSENS value to ensure the increase in noise (rise over thermal) experienced by the UE is not more than 1 dB.

For SDR test case which is configured in noise free conditions, the Noc level (TE injected noise) is no longer an impediment in the SNR range calculation. So the max achievable SNR for SDR scenario in current IFF 30cm QZ setup is much higher than 25.5 dB SNR. More importantly the maximum achievable Es level (which is the key configurable parameter in SDR test case) is much higher than calculated Es level in the mode1 (TE injected noise) case.
Observation2: The max achievable SNR for SDR scenario (mode2 noise free) is potentially higher than the current assumption of 25.5 dB for bands n257/n258/n261. More importantly maximum achievable Es level for SDR case is higher than the mode1 (TE injected noise) scenario.

For the sustained downlink data test case (TC 9.4B.1.2 of 38.521-4 [2]) , the RAN4 requirement is to verify the NR DL throughput using the peak MCS supported by the UE as per its advertised capability. 
Table 9.4B.1.2.3-3: MCS indexes for indicated UE capabilities

	Maximum number of PDSCH MIMO layers
	Maximum modulation format
	Scaling factor
	MCS

	1
	6
	1
	27

	1
	6
	0.8
	23

	1
	6
	0.75
	22

	1
	6
	0.4
	14

	1
	4
	1
	16

	1
	4
	0.8
	16

	1
	4
	0.75
	16

	1
	4
	0.4
	10

	1
	2
	1
	9

	1
	2
	0.8
	9

	1
	2
	0.75
	9

	1
	2
	0.4
	4

	2
	6
	1
	27

	2
	6
	0.8
	23

	2
	6
	0.75
	22

	2
	6
	0.4
	14

	2
	4
	1
	16

	2
	4
	0.8
	16

	2
	4
	0.75
	16

	2
	4
	0.4
	10

	2
	2
	1
	9

	2
	2
	0.8
	9

	2
	2
	0.75
	9

	2
	2
	0.4
	4


Additionally, given the max achievable SNR constraints in FR2 chamber, RAN4 also provided a MCS index to SNR mapping to allow testing of reduced MCS depending on FR2 chamber capabilities.
Table 9.4B.1.2.3-4: SNR required to achieve 85% of peak throughput under AWGN conditions

	MCS Index (Note 1)
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 1
	SNRBB(dB) for maximum number of PDSCH MIMO Layers = 2

	13
	6.2
	9.0

	14
	7.2
	9.9

	15
	8.2
	10.9

	16
	8.7
	11.6

	17
	10.1
	13.2

	18
	10.7
	13.7

	19
	11.7
	14.7

	20
	12.7
	15.6

	21
	13.6
	16.5

	22
	14.8
	17.6

	23
	15.6
	18.6

	24
	16.9
	19.7

	25
	18.3
	21.2

	26
	19.3
	22.3

	27
	20.5
	23.3

	Note 1:
MCS Index is based on MCS Table defined in clause 5.1.3 of TS 38.214 [12] when 256QAM is not enabled.


Observation3: With the current working assumption of max achievable SNR of 25.5 dB, the peak MCS index 27 (64QAM table) is testable for bands n257, n258, n261.
In the Demod SNR range calculator xls included in TR 38.903 [5], some changes are needed to recalculate the max achievable SNR for SDR mode2 scenario. Also for the SDR test case purpose, the maximum achievable Es power level is a more critical parameter to consider.

Allowed Noise increase and Wanted Noise terms

The terms “allowed noise increase” and “wanted noise” are not applicable for SDR mode2 scenario since there is no artificial TE injected noise in this test case. The xls needs to be updated to remove the contribution of these terms to the achievable SNR and achievable Es level.

Backoff from P1dB

This backoff from P1dB term was considering the overall faded signal crest factor. Since there is no fading applied in the SDR mode2 scenario, the backoff from P1dB should be updated to include only the signal crest factor which is 13 dB.
Maximum achievable SNR 

Taking the above factors into account the updated max achievable SNR for n257/n261 mode2 comes out to 32.9 dB SNR and 33.2 dB SNR for n258 mode2.

At this SNR range, the actual SNR at the UE reference point is infact limited by the DL EVM of the Test System.

Observation4: Max achievable SNR in the IFF 30cm QZ Test System for mode2 noise free SDR scenario is 32.9 dB for n257/n261 and 33.2 dB for n258. Actual SNR at the UE reference point is limited by the DL EVM of the test system
Maximum achievable Es level
But more importantly, for the purpose of the test case, the maximum achievable Es power level comes out to -79.5 dBm/SCS for n257/n261 and -79.2 dBm/SCS for n258.

This Es value along with the maximum achievable SNR (limited by the DL EVM of the Test System) is sufficient to test the peak MCS (64QAM table) as advertised in the UE capabilities.

Proposal1: TE to configure Es of -79.5 dBm/SCS for n257/n261 and -79.2 dBm/SCS for n258 for the Sustained Downlink Data Rate (SDR) test case

Revised Demod SNR range calculator xls for mode2 SDR scenario for bands n257/n258/n261 is provided as an attachment to this paper. 

Proposal2: Endorse addition of the newly added tabs into the Demod SNR range calculator xls in TR 38.903
3.
Conclusions

Observation1: For bands n257, n258, n261, the max achievable SNR for 100MHz CHBW is 25.5 dB.

Observation2: The max achievable SNR for SDR scenario (mode2 noise free) is potentially higher than the current assumption of 25.5 dB for bands n257/n258/n261. More importantly maximum achievable Es level for SDR case is higher than the mode1 (added noise) scenario.

Observation3: With the current working assumption of max achievable SNR of 25.5 dB, the peak MCS index 27 (64QAM table) is testable for bands n257, n258, n261.
Observation4: Max achievable SNR in the IFF 30cm QZ Test System for mode2 noise free SDR scenario is 32.9 dB for n257/n261 and 33.2 dB for n258. Actual SNR at the UE reference point is limited by the DL EVM of the test system
Proposal1: TE to configure Es of -79.5 dBm/SCS for n257/n261 and -79.2 dBm/SCS for n258 for the Sustained Downlink Data Rate (SDR) test case

Proposal2: Endorse addition of the newly added tabs into the Demod SNR range calculator xls in TR 38.903
4.
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