


3GPP TSG RAN Meeting #88-e	 	R5-204269
Electronic Meeting, 17th  – 28th August 2020
Source:		Rohde & Schwarz
Title:	On gNB emulator fading model impairments
Agenda Item:		5.3.2.17
Document for:	Discussion and Endorsement
Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For performance test cases of mode 1, i.e. testing under conditions with external noise, one of the MU contributors is the gNB emulator fading model impairments uncertainty. In this paper we present our assessment of this MU contributor for the baseline approach of baseband combining. 
Discussion
[bookmark: _GoBack][bookmark: _Toc21004890][bookmark: _Toc36041663][bookmark: _Toc36548887][bookmark: _Toc43901362]TR 38.903 [1] describes the MU contributor gNB emulator fading model impairments as follows:
D.2.1.3	gNB emulator fading model impairments
This contribution originates from imperfections in the gNB emulator fading model, compared to the applied fading model. It is estimated to be the same as for LTE conducted testing in TS 36.521-1 Annex F, which is ±0.5dB. The default for values in 36.521-1 Annex F is 95% confidence interval, normal distribution.
We asses this definition as correct. As the fading model is implemented in the base band its related uncertainty does not depend on the RF frequency range nor other RF characteristics. 
Observation 1: The fading model is implemented in the baseband and thus its uncertainty does not depend on the RF frequency range nor other RF characteristics.
For FR1 the Fading profile power uncertainty is specified in TS 38.521-4 [2] in Table F.1.1.2-1:
Table F.1.1.2-1: Maximum measurement uncertainty values for the test system for FR1 (up to 6 GHz) and Channel BW ≤ 40 MHz
	MU contributor
	Unit
	Value
	Comment

	AWGN and signal flatness
	dB
	±2.0
	Same as in LTE

	Signal to noise ratio uncertainty
	dB
	±0.3
	Same as in LTE

	Signal to noise ratio variation
	dB
	±0.5
	Same as in LTE

	Fading profile power uncertainty for 1Tx
	dB
	±0.5
	Same as in LTE

	Fading profile power uncertainty for 2Tx
	dB
	±0.7
	Same as in LTE



Observation 2: For FR1 the MU contributor is called differently and depends on the number of TE Tx ports applied in the test.
Clarification is required whether the LTE and FR1 MU contributor Fading profile power uncertainty for 1Tx/2Tx is identical to gNB emulator fading model impairments or whether it consists of the gNB emulator fading model impairments in addition to absolute DL power uncertainty. The latter have been set as N/A in Table F1.1.2-2. 
Proposal 1: Discuss the interpretation of Fading profile power uncertainty and consider to apply the absolute DL power uncertainty in the test case.
Proposal 2: OEMs/UE vendors to clarify whether the absolute DL power in mode 1 performance test cases has an influence on the throughput.
Based on our assessment of the fading models, we propose to apply the same measurement uncertainty as for a LTE or FR1.
Proposal 3: Apply a value of ±0.5 dB for the MU contributor gNB emulator fading model impairments for 1Tx and ±0.7 dB for 2Tx.

Assumptions

	ID
	Description
	Assumption

	#1
	Frequency ranges under consideration
	All Rel-15 FR2 bands for in-band measurements

	#2
	Size of QZ for IFF 
	30 cm

	#3
	UE power class
	PC3

	#5
	Temperature range of the test equipment
	20°C – 35°C

	#6
	Channel bandwidth
	400 MHz



	Conclusion
In summary, the uncertainty associated to gNB emulator fading model impairments been analyzed. 
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 1: The fading model is implemented in the baseband and thus its uncertainty does not depend on the RF frequency range nor other RF characteristics.
Observation 2: For FR1 the MU contributor is called differently and depends on the number of TE Tx ports applied in the test.
Proposal 1: Discuss the interpretation of Fading profile power uncertainty and consider to apply the absolute DL power uncertainty in the test case.
Proposal 2: OEMs/UE vendors to clarify whether the absolute DL power in mode 1 performance test cases has an influence on the throughput.
Proposal 3: Apply a value of ±0.5 dB for the MU contributor gNB emulator fading model impairments for 1Tx and ±0.7 dB for 2Tx.
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