3GPP TSG-RAN WG4 Meeting #84

R4-1708991
Berlin, Germany, August 21st – 25th, 2017
Agenda item:
9.7.1
Source:
Qualcomm Incorporated
Title:
NR testability ad-hoc meeting notes
Document for:
Approval
0
Adhoc agenda
Date: August 23rd, 2017
	Agenda item
	Description

	1
	Black Box vs. White Box And Test interface

	2
	Measurement uncertainty 

	3
	Measurement setup and Channel models for RRM/demod


1
Black Box vs. White Box
	TDoc
	Title
	Source
	Type

	R4-1708200
	Black Box vs White Box Testing for NR
	ROHDE & SCHWARZ
	discussion

	R4-1708203
	Black box vs white box approach
	Fraunhofer HHI
	discussion

	R4-1708202
	NR UE test interface functions
	ROHDE & SCHWARZ, Azimuth Systems Incorporated, Anritsu, Keysight Technologies, CATR, Fraunhofer HHI
	other

	R4-1708553
	Far field definition and proposal for alternate RF baseline with deterministic antenna array positioning
	Keysight Technologies UK Ltd
	other


Discussion:

R4-1708200:
Huawei: 

R4-1708203:

QC: won’t there be need for re-positioning if device has multiple arrays?

Fraunhofer: with white box approach, we might be able to correct for the errors afterwards.

R4-1708553:

QC: do we need device to signal which array is used with black-box?

Keysight: no, only needed for white box

Huawei: Step 3(singaling of which array is used) will be difficult to do, needs extra effort on implementation

KS: not easy, just needed

R&S: on the far field distance, with black box it says that it should depend on the device size. Far field distance doesn’t depend on device size or where it is place. We just need some declaration, no need for test interface if information from vendor is available.
KS: in positions with ambiguity it is not clear which array would be used, there would be a need for signalling. With arrays on opposite sides of the devices, it is clear which array is used at a single time but this is not true for other placements. 

CTTC: how can we apply black/white box to near field

KS: near field is not in the scope here

Anritsu: we haven’t seen the idea of directivity of antennas, this could introduce misalignment. Should we consider how much uncertainty is acceptable? Without that it is difficult to say which approach is acceptable. 

R&S: I have seen many TE vendors talking about this, we need input from vendors. Here are just pros and cons

QC: we definitely prefer black box 

KS: is it possible to have multiple arrays transmitting at the same time?

QC: yes, this could happen. We would not want to limit to transmitting only at a single time from a single array

Bluetest: do we have to apply this decision to all devices or can we do case by case?

Huawei: white box approach is more difficult from a device implementation POV

QC: we should prioritize black box, we could also do white box afterwards

SS: black box is more reasonable from our point of view

Intel: agree with QC. Black box should be prioritized

Anritsu: we are accepting any measurement uncertainty that comes with this?

KS: we will now more when we get into the details of MU
QC: depending on antenna positions, the MU will not translate into margin for the tests

Agreement: Adopt black-box approach
Test interface:
QC: Proposal 2 is attempting to measure the Rx beam pattern?

R&S: Yes

QC: UE has to do Rx beam forming during the measurement

KS: Yes, this needs to be done. Could be used for multiple tests

QC:how do you measure in a null?

KS: should be in a beam locked position

QC: how will the link be maintained during the measurement, how do you measure in a null?

KS: link has to be maintained
R&S: we don’t need beamlocking

QC: if UE is doing beam tracking you are not measuring a beam pattern

R&S: we can also do measurements/tests in the peak of the beam 

E///: support Proposal 1. Benefits of proposals 2 and 3 are not clear

KS: can we agree Proposal1, it has been discussed for a long time. We can discuss others later

Huw: we need to think a bit more on this

KS: beam locking helps with the measurement setup, enables smaller chamber. 

Tentative agreement: Agree to have a beam locking command/function for testing

Return to in main session
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Measurement uncertainty
	TDoc
	Title
	Source
	Type

	R4-1708201
	On Quiet Zone Characterization for NR above 6GHz
	ROHDE & SCHWARZ
	other

	R4-1707220
	Views on MU contribution “Offset of DUT phase centre from axis of rotation” for NR OTA
	Anritsu
	discussion

	R4-1707221
	Meaning of Quiet Zone in MU discussions
	Anritsu
	discussion

	R4-1708412
	Proposal to use a Standard Horn (SH) for ripple test at mmWave
	MVG Industries
	discussion

	R4-1707222
	Measurement uncertainty values of EIRP for NR OTA
	Anritsu
	discussion

	R4-1707758
	On NR mmWave measurement uncertainties and test tolerance issues
	CATR
	discussion

	R4-1708551
	MU analysis for RF baseline
	Keysight Technologies UK Ltd
	other


Discussion:

R4-1707220:
QC: where is 5dB coming from

Anritsu: the TE antenna has a pattern that leads to 5dB difference in gain for different angles

KS: Figure 3(angle misalignment) should be considered even for far field

R&S: new valuable MU element brought up. The more gain the antenna has, the higher this uncertainty will be. Could be reduced with a different antenna

R4-1707221

R&S: not sure we can take this factor out of MU

KS: Option 1 is the high ground to take, how do we measure it? For proposal 2 we might need both

R4-1707222
R&S: many MU sources could be reduced. signal generator should be replaced with VNA. Quality of quiet zone will have 4dB contribution, this is too much. We now have 0.5dB. number will still be significant but should be smaller.

R4-1707758
Anritsu: for the far field criteria, it seems the size of the measurement antenna is also included. Why?

CATR: if the distance is very small, this should be considered

Anritsu: the size of the measurement antenna should just be added to the far field criteria, not included in the equation

R&S: measurement antenna has an effect on far field, I am not sure that equation holds in any case. We are looking at an empirical approach. Based on our measurements, we know measurement antenna has an influence but we are not sure about how to include it in calculations.

R4-1708551
Anritsu: total uncertainty value seems to be large compared to each value listed, any missing items? How did you derive the quality of the QZ? Calibration antenna uncertainty, 1dB is proposed. Which facility can provide such calibration?
R&S: we need some additional justification on some of these values. This is looking a little better than other numbers. MU will be quite large compared to traditional(sub6) OTA testing
QC: amplifier is the TE receiver LNA? KS: yes

MVG: we are a certified lab, we can help Anritsu to get 1dB, it is achievable

KS: uncertainty calculated based on linear values. QZ quality was measured. 
Quite zone characterization:

KS: for mmWave the positioner is very important, has to be used when we characterize the QZ. The gain of the antenna will set the limit on the interaction with the positioner. 
Bluetest: in choosing the QZ definition, we have to imply a certain gain on the device. 

MVG: no device will be omnidirectional

KS: in beam acquisition mode, it is possible to have an omni mode. 
R&S: we have no idea what an omni mode is. Antenna used for the QC characterization is important. What should the quality of the QZ characterization. Everything in the chamber during the actual measurement should be there when we do this characterization. What we have now for sub6 is likely not re-usable. 

CATR: we should decide which antenna to use. 

KS: do we need a minimum gain?

Bluetest: MVG’s proposal of using the standard horn is good. 

R&S: standard gain horn should not be default,other antennas coud also be used. SH could have much flare. 

KS: with black box, if we characterize it only in one direction, what happens when DUT is transmitting in another direction

R&S: we should look at different directions. Characterization will be more complex but manageable. 

Agreement: directional antenna should be used for characterization. Gain/pattern is FFS
MU contributors/budget:
CATR: we need more offline discussions on this, will put together a list for the WF 
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Measurement setup and Channel models for RRM/demod
	TDoc
	Title
	Source
	Type

	R4-1708176
	Channel Model for OTA RRM/Demod Testing
	Keysight Technologies UK Ltd
	discussion

	R4-1708177
	SS MPAC Proposals
	Keysight Technologies UK Ltd
	discussion

	R4-1707348
	Channel Modelling for RAN4 RRM and Demodulation Testing 
	Spirent Communications
	other

	R4-1708388
	Way Forward on OTA channel emulation
	ROHDE & SCHWARZ
	discussion

	R4-1707129
	Reduced complexity millimeter wave OTA channel models evaluation candidates
	Azimuth Systems Incorporated
	discussion

	R4-1707130
	Metrics for comparing reduced complexity models for millimeter-wave OTA demodulator testing
	Azimuth Systems Incorporated
	discussion

	R4-1707131
	Evaluation of reduced complexity millimeter wave OTA channel models for UE demod testing
	Azimuth Systems Incorporated
	discussion

	R4-1708555
	Draft LS to RAN WG1 on channel models
	Keysight Technologies UK Ltd
	LS out


Summary of proposals.
Channel models: emulation vs. simplification

Emulated channel quality metrics:
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