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1. Introduction
As per the latest 38.101-4 draft spec post RAN4-90bis, FR2 PDSCH requirements is now complete. All the open items for completing this test case is now under RAN5 control. This paper brings up some of the pending aspects.
2. Discussion

2.1. MU budget for Demod tests
TR 38.810 currently defines the initial set of MU budget for Demod tests as pasted below. As with Tx/Rx tests, RAN5 needs to finalize the overall MU. Below uncertainty budget table is for DNF setup. But as mentioned under B.3.2, The Measurement uncertainty contributions and uncertainty assessment are expected to be the same as for the Direct near field (DNF) setup in B.3.1
B.3.1.2
Uncertainty budget format

Table B.3.1.2-1: Uncertainty contributions for T-put test with defined SNR at reference point

	UID
	Description of uncertainty contribution
	Details in annex

	During T-put measurement

	1
	gNB emulator SNR uncertainty
	B.3.1.4.1

	2
	gNB emulator DL EVM
	B.3.1.4.2

	3
	gNB emulator Fading model impairments
	B.3.1.4.3

	Note 1:
Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is not defined

Note 2:
Handling of effects related to Quality of Quiet zone is not defined


B.3.1.3
Uncertainty assessment

The uncertainty assessment tables are organized as follows:

-
The uncertainty assessment for T-put measurement at defined SNR, is provided in Table B.3.1.3-1

Table B.3.1.3-1: Uncertainty assessment for T-put test with defined SNR at reference point

	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During T-put measurement

	1
	gNB emulator SNR uncertainty
	0.3dB
	Normal
	2.00
	0.15

	2
	gNB emulator DL EVM
	-
	One-sided, beneficial
	-
	0

	3
	gNB emulator Fading model impairments Note 3
	[0.5dB]
	Norma
	2.00
	[0.25]

	SNR Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[0.57]

	Note 1:
Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is not defined

Note 2:
Handling of effects related to Quality of Quiet zone is not defined

Note 3:
The value is same as for LTE and shall be verified for other channel models by RAN5 during detailed MU assessment


There are currently 2 MU sources that contributes to overall uncertainty in the setup.

All PDSCH Demod tests in 38.101-4 spec are defined under SNR conditions. Since signal and noise are faded at source before transmitting to the UE over the air, both signal and noise would undergo the same variation and attenuation over the air. 
Given that, are there any other MU elements that would contribute significantly to the overall uncertainty budget?

Proposal1: In order to progress FR2 part of the Demod spec, request Test Equipment vendors to come up with their MU budget analysis for FR2 Demod scenarios in the Aug 2019 RAN5 meeting.

2.2. Testable SNR range
Below text in grey highlight is from the TR 38.810 providing details on the max testable SNR for DFF setup.
2 main factors, TE DL setting uncertainty and max TE transmit power significantly influence the max testable SNR range.

Recently overall TE DL uncertainty has been reduced from the value assumed in TR 38.810.
Proposal2:  Request TE vendors to provide max TE transmit power level so that the maximum SNR range in the below table can be updated. 

B.3.2.5.4
SNR range for SNRRP - SNRBB ≤ 1dB
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Figure B.3.2.5.4-1: Estimation of SNR range for Direct far field (DFF)
The test equipment must supply at least the wanted noise level at the reference point. If the noise was lower, the degradation in SNR would be greater than 1dB, and may cause a conformant UE to fail.

The accuracy of setting the signal and noise levels has been taken as +/-[6.7]dB, which is based on the Direct Far Field measurement uncertainty for EIS in Table B.1.1.3-2. The uncertainty is subject to further analysis by RAN5.

During conformance test, the test system will need to find the UE Rx beam peak. At present an allowance of [0.5] dB has been included, but is subject to further analysis by RAN5.

Inclusion of these two contributions directly reduces the maximum SNR that can be measured by a test system for a given channel bandwidth. To find the maximum SNR that can be measured by a test system with a specific Channel BW, the baseband SNR in the spreadsheet is increased until the value “Wanted signal + headroom, dBm/Ch BW” is just below the “TE Power amplifier 1dB compression, dBm” value. The resulting values are given in Table B.3.2.5.4-1.

Table B.3.2.5.4-1: Predicted SNR upper bound values for Direct far field (DFF)

	Channel Bandwidth
	Maximum SNR

	100MHz
	[18.5dB]

	200MHz
	[15.5dB]


Note that these are UE baseband SNR values, so the Reference point figures used in TS 38.101-4 will be 1dB higher. Values are based on UE parameters and currently foreseen test equipment limitations, and could be improved in future.

An example of SNR calculation for DFF method is provided in “Spreadsheet 2 - Demod SNR range calculator.xls” file attached to the TR.
3. Conclusions

Proposal1: Request Test Equipment vendors to come up with their MU budget analysis for FR2 Demod scenarios in the Aug 2019 RAN5 meeting.

Proposal2:  Request Test Equipment vendors to provide max TE transmit power level so that the maximum SNR range in the below table can be updated. 
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