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LS to RAN5 
R4-18101260
Response LS on measurement uncertainty definition responsibilities






Source: ROHDE & SCHWARZ

Offline Discussion: 

PCTEST (via email): it may be going too far to indicate in the LS that RAN5 has always been responsible to define NR final MUs for conformance testing since FR2 requires OTA testing. As RAN4 has been responsible to deliver OTA performance requirements with MU as a package in previous OTA related work items, I think that there should be some discussion in this response that RAN5 would now also be responsible for MU for OTA. This would let RAN5 know that additional expert delegates may be required for MU for OTA .
Keysight: we endorse this LS response
R&S: in response to PCTEST, the LS was adjusted to take some of these comments into account; in the SI we agreed we would perform an MU assessment, and the final MU will be in the TS, which is the final RAN5 responsibility; this aspect has always been known

Anritsu: we support this LS; the comment from PCTEST is just that historically RAN5 has not worked on MU, and now we are expecting RAN5 to work on OTA MU; we don’t have a strong view to update the LS

Keysight: please perform an editorial update

Agreement:

The LS draft is stable
2
Remaining issues with the RF setup
R4-1801261
TP to 38.810 on MU budget assumptions
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Source: Intel Corporation

Discussion from Chairman’s minutes: 

Keysight: we can work on this TP to progress the work. By doing the applicability, it does not means UE is mandatory to request to provide the information. 

Agreement: 

Capture applicability of baseline in the TR and applicability of alternative test methods in the workplan 

Offline Discussion: 

Bluetest: it seems to be implied that the applicability criteria are in the scope of primarily TRP; should we add applicability criteria per test case and per frequency range?
Keysight: we agree with Bluetest; we not only need declarations and also a procedure to identify which antenna panel is active; the declarations we need:

(KS1) actual antenna aperture including coupling effect and surface currents

(KS2) location of the antenna array

(KS3) separation distance between simultaneously active panels
Qualcomm: this is becoming white box; we would like to stay as close as possible to the black box approach; one idea is to have the manufacturer declare simply what measurement distance is desired; the only question is if the FFD is 5 m, but the manufacture asks for 1.5 m, will the test outcome be a fail or a pass?
Keysight: this baseline does not cover all test cases in our understanding; one option is either to downscope to D=5 cm and complete all the options, another option is to set D to DUT size, then we cannot cover all test metrics; we have proposed a different approach to be defined as the new baseline; to respond to Qualcomm, in the situation described we cannot determine whether the test is more likely to pass or fail in the situation

ETS: we agree

R&S: how much information is possible to declare from the manufacturer perspective?
Qualcomm: the location of the antenna is not difficult to declare or to find out; the others may be more complicated; we are also concerned that there is more information that could be asked for, such as UE panel switching algorithms, beam angles relative to phone center, etc. This is too complicated to declare

Keysight: Can we add not just the measurement distance and also the angle? How will a conformance system handle all of these declarations when this comes to certification?

Intel: it is reasonable to declare antenna array aperture size and location; agree with Qualcomm regarding additional complexity of additional declarations

Anritsu: we support applicability per test case; we don’t have a view on per-frequency range; regarding declarations, aren’t we using a beam lock function? Then whatever antenna elements are in use, they stay in use; for all tests we have this option

R&S: regarding beam lock, for peak EIRP this is correct, but for spherical coverage this is not the case; the UE has to track the measurement antenna and transmit in that direction

Qualcomm: agree with R&S; for any RRM test with beam steering, then we cannot use beam lock

Anritsu: the decision on beam lock is a per-test decision

Q: is it correct understanding that we will derive a set of applicability criteria for the baseline, the MU assessment we already derived, and for the EIS MU assessment we are about to derive?

R&S: we already know the applicability criteria for the MU assessment; now we are discussing how to make the baseline more applicable going forward; we made the assumption of a single Tx & D=5
Bluetest: it appears that the applicability criteria will apply to the alternate methods work plan as well as the equivalence criteria
Keysight: the applicability of the MU assessment is not clear; we now have a method for D=5, but we don’t have anything for an array beyond that

Option 1: derive a narrow applicability scope for the work already completed on the baseline + existing MU assessment; then focus effort on developing alternate method work plan to address wider scope

Option 2: update the baseline aspects & define the appropriate scope + MU assessment; then focus effort on developing alternate method work plan to address wider scope

Option 3: derive applicability for the work already done and keep it; then to address the wider scope of the baseline we look at alternative methods

Qualcomm: will it take too much work to complete the applicability with Option 1 and then move on to alternate?  It seems to us that Option 2 may replace work already concluded

Intel: we are also concerned that Option 2 may have undefined scope

Qualcomm: given the baseline, and I have a device with multiple panels, each panel is less than 5 cm aperture, can I measure a CDF EIRP or CDF EIS test with the baseline?

Keysight: if we can control that only one panel will be active, then yes; if we cannot control, then we cannot; also if the distance between the two panels is within the 5 cm then yes

Qualcomm: basically, everything that is radiating should be within 5 cm; if I switch panels, do I need to reposition the DUT?

R&S: no, because we have the MU impact for this in the QZ procedure

Keysight: yes, we have to reposition; we have two panels, and they can switch at any time; this is an uncertainty

Qualcomm: if we say no, what is the distance between the panels for which we don’t need to reposition?
R&S: the QZ procedure diameter is 15 cm, so the antenna panels can be anywhere within this sphere

Keysight: the phase variation is not taken into account in this procedure, and this has an impact based on type and location of the antenna; this error can up to 3.5 dB on a 15 cm DUT; bigger for 30 cm DUT
MVG: there is a difference between EIRP and EIS; in case of EIRP, we agree with R&S that repositioning is not needed; in case of EIS, it is still not understood
Intel: can we assume that for EIS a single panel is receiver?

Qualcomm: we can assume this for Option 1; we are trying to figure if what we have right now is useful

ETS: the issue here depends on whether the panels are used with coherent phase or not; if we assume MRC, then you don’t have phase information, and it does not matter; but if the summation is in phase, then there is an impact

Qualcomm: we are assuming 1 panel at a time

ETS: then the question is what is driving the switching algorithm; for the performance of the single panel, then we are fine, because it falls into the assumptions of the MU derivation

Proposal 1: for the work already completed on the baseline + existing MU assessment, derive the appropriate (possibly narrow) applicability scope; and also complete the EIS aspects
Proposal 2: define baseline method for complete RF scope such that we address the remaining RF test cases

Proposal 3: define work plan for alternate methods for scope in Proposal 1

Bluetest: concerned with jumping from baseline to baseline; we seem to be avoiding Proposal 3
Anritsu: in P2, what does wider scope mean?
R&S: we don’t know what complete scope mean, we prefer “wider scope”; can we have two baseline methods?
Qualcomm: can we be more precise? In P1 we have in mind a device with multiple panels, where each panel is <5 cm aperture, not radiating at the same time, all panels within 15cm diameter sphere; is this correct?

Bluetest: this is a good start

Keysight: we should clarify that there is no switching

Qualcomm: then we are talking about repositioning

Outcome: the fundamental disagreement lies with whether the DUT in Qualcomm’s example needs to be repositioned or not in the baseline method; until test equipment vendors reach consensus on this topic, it is not possible to proceed on further RF test method development

ETS: the disagreement is whether or not the antenna aperture has to be centered in the test volume
R4-1800847
Work plan for the Study on alternative test methods for UE New Radio RF
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Source: MVG Industries
Discussion from Chairman’s minutes: 

R&S: Generally, we support the work plan to support the alternative test methods but the SI is target to be completed by March. 

Intel: Given RAN5 LS which RAN5 decide to take the MU discussion. However, RAN4 still have to complete the work for alterntive test methods. The SI is scheduled to be completed by March. We need to have clear understanding for the work plan in the next meeting and leave the uncompleted parts as the motivation for extension of the work. 

MVG: We can work on the detailed and squaze the workplan until March. For Intel, RAN5 will take the full responbility of detailed MU of test methods but the high level details about the MU element shall be decided first in RAN4. We would like to revise the workplan. 

Keysight: we are on the right track. We have tried to achevie the progress for alternative test methods. 

Intel: RAN5 will take care of the full test procedure. RAN5 will also generate the new MU element and check the impact to MU of baseline tests. 

=> Continue offline discussion on the work plan together with the working scope of RAN4 and RAN5 in the response LS. 

Decision: 

The document was Revised in R4-1801259

R4-1801259
Work plan for the Study on alternative test methods for UE New Radio RF
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Source: MVG Industries

Offline Discussion: 

3
Remaining issues with the MU assessment

R4-1801263
Extension of quiet zone characterization method to include phase characterization
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Source: Keysight Technologies UK Ltd

Offline Discussion: 

Observation: The phase taper across the full volume of the quiet zone will impact the measurement results. Hence the through calibration is to be done only once at the center of the quiet zone. “kz” term to be compensated to remove the impact of natural phase variation, along the P2 to P3 axis. “k” is the freespace wave number and “z” is relative offset from through calibration point

Proposal 1: Make phase characterization using vector measurement to highlight phase ripple and taper in the quiet zone
Proposal 2: Make phase measurements with a step size of n*λ/4 in the entire volume of the quiet zone, “n” is FFS

R&S: same concern as yesterday evening; the proposal from our side is to make the measurements only on the y and z axes

MVG: we should include the x axis; we don’t understand the goal of the phase characterization

ETS: this depends whether we do 2D or 3D, n*λ/4 does not make sense; we should specify N number of steps with a fraction of a wavelength steps; if we do x direction, that needs to be λ/4.

R&S: our concern is that there needs to be a compensation for the baseline system, while for CATR it is not needed
Intel: what is the impact on the measured DUT metric?

R&S: we don’t know

Keysight: phase variation has an impact on the MU; we would like to use this information to enable range length reduction

Intel: is it possible to use the information without the x axis information for range length reduction as well?

Keysight: we need the x axis

Proposal 2: Make phase measurements at specified test points (TBD) of the quiet zone using a single pitch and roll
Proposal 3: Characterization is to be done for both polarizations individually
Proposal 4: Characterization frequency to be used is same as for amplitude characterization define in [R4-1711278]
R4-1801262
Measurement uncertainty table of EIS for FR2
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Source: CATR

Discussion from Chairman’s minutes: 

R&S: we need to document the background of “gNB emulator uncertainties”. Other value are proposed for “gNB emulator uncertainties”

Keysight: further discussion on “Phase curvature” is needed

MVG: some items are not clear which results in different MU for EIS and EIRP. For gNB emulator uncertainties, where 1dB comes from? 

R&S: For D=5cm, we are using the single antenna. For MU calculation for EIS, we need to downscope the D.  

CATR: “gNB emulator uncertainties” value is from the Anritsu proposal in the previous meeting. Which specific items nees further discussion for EIS? For downscoping, we agreed. Not sure if the Phase curvature needs further discussions. 


Anritsu: we propose the “gNB emulator uncertainties” only for Tx not for Rx. 

=> Continue discuss element ID 2, 5 and 7. 

Offline Discussion: 

4
Remaining issues with the performance setups
R4-1801265 WF on performance testing for FR2






Source: Keysight

Offline Discussion: 
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