Page 1

3GPP TSG-RAN WG4 Meeting #86bis

R4-180xxxx
Melbourne, Australia, 16 – 20 April, 2018

Agenda item:
7.12
Source:
Intel Corporation
Title:
NR Test Methods offline discussion summary
Document for:
Approval
1 UE RF – Measurement Grid
1.1 Summary of contributions and proposals

	TDoc
	Title
	Source
	AI
	Status

	Measurement Grids

	R4-1804463
	On TRP Measurement Grids for mm-wave
	ROHDE & SCHWARZ
	7.12
	available

	R4-1804464
	On spherical coverage/CDF Measurement Grids for mm-wave
	ROHDE & SCHWARZ
	7.12
	available

	R4-1805086
	Overview of TRP uncertainty versus sampling grid
	MVG Industries
	7.12
	Available

	R4-1804444
	On Beam Peak Directions
	ROHDE & SCHWARZ
	7.4.7
	Return to


	Measurement Grids

	R&S
[R4-1804463, R4-1804464, R4-1804444]
	TRP

Proposal 1: The minimum number of measurement points to determine the TX and RX beam peak direction is TBD (and to be confirmed by the next meeting); vendors have to assess the MU for the chosen measurement grid type and number of measurement points for antenna arrays similar to the one evaluated.
EIRP CDF

Proposal 1: Constant step size measurement grids are only allowed for EIRP CDF measurements when a theta-dependent correction is applied.

Proposal 2: Since the variation of the CDF decreases with increased number of measurement points, the measurement grid and potentially also the raw measurement data of the beam peak search should be re-used for spherical coverage measurements in order to reduce the overall testing time and improve the accuracy of the CDF results.
Beam Peak Directions

Proposal 1: Consider TX (RX) beam peak directions only for beam steering directions towards DL (UL) signals presented to the UE and disregard side lobes

Observation 1: A very fine measurement grid is required to determine the beam peak direction for the TX and RX conformance test cases that are performance in the TX/RX beam peak directions. 

Proposal 2: The measurement grid type is left up to system vendors.

Proposal 3: The minimum number of measurement points to determine the TX and RX beam peak direction is TBD and needs to be large enough to capture the beam peak direction accurately. 

Proposal 4: Re-use the EIRPs measured during the TX beam peak direction procedure for the spherical coverage test.

	MVG
[R4-1805086]
	Observation: Uniform measurement grid can be used for EIRP type of measurement for UE antenna array.

Proposal: The uncertainty due to the sampling grid, either uniform or constant density shall be added to the MU budget for TRP measurements.


1.2 Attending

R&S, Keysight, Anritsu, Apple, Qualcomm, Mediatek, NSI, Intel, ETS-Lindgren, MVG, CATR, Bluetest.
1.3 Discussion

[KS] We should split measurement grid discussion
[R&S] There are 3 metrics to look at: beam peak search, TRP and spherical coverage based on EIRP CDF. The finest grid is required for beam peak, and we could reuse beam peak measurements for EIRP CDF spherical coverage.

The discussion is then split in Beam Peak + EIRP CDF and TRP. 
1.3.1 Beam peak discussion

[KS] For beam peak, rough search could be done and then a fine iteration to find actual beam.
[RS] Beam peak grid is the one requiring the finest grid. It's difficult to assign an MU to beam peak as far as it becomes a systematic error due to UE implementation. 

[MVG] What is the UE design reference?

[RS] Several array implementations have been studied.

[ETS-L] RAN5 is talking about later optimization of measurement grid. 

[RS] RAN5 optimization discussion is for TRP and not for beam peak search.
[ETS-L] RAN5 could take care of beam peak grid optimization later.
[KS] Systematic error due to limited beam peak search could be treated as trade-off between grid and test time. 

[RS] Beam peak is used for a lot of test cases.
[KS] Need to base the analysis on UE assumptions. FWA will be totally different. Input for UE vendors on worst cases?

[Intel] What about leaving the beam search grid to TE vendor implementation?
[KS] Then different measurement systems cannot be compared.

 

[Intel] Similar analysis to one proposed for TRP could be done for beam peak search.
[NSI] then the question is how to evaluate the systematic error.

[RS] Based on a worst case of [8x2] antenna array we can do an analysis of the max systematic error.
[NSI] If angular step size and # points are defined, then adaptive techniques are precluded.
[Mediatek] If the reuse of beam peak search results is optional to CDF then it’s fine.
[RS] If we separate the discussion between beam peak search and CDF, then a separate analysis and plan is required for the EIRP CDF grid definition.
[RS] Regarding contribution R4-1804444, it seems there are no major comments on the proposals:

Proposal 1: Consider TX (RX) beam peak directions only for beam steering directions towards DL (UL) signals presented to the UE and disregard side lobes

Proposal 2: The measurement grid type is left up to system vendors.


[KS] So far only 2 methods are considered: Constant Density and Constant Angular Step size. 
Proposal 3: The minimum number of measurement points to determine the TX and RX beam peak direction is TBD and needs to be large enough to capture the beam peak direction accurately. 

[RS] The minimum number of points for each of the methods is to be agreed by the end of this meeting.
Proposal 4: Re-use the EIRPs measured during the TX beam peak direction procedure for the spherical coverage test.
1.3.2 TRP

[KS] Proposal: Minimum number of points to be defined based on MU.
[RS] It’s up to the test lab to select MU

[KS] Statistical analysis on the measurement could be done to calculate the MU for a specific UE.

[RS] Lookup table based on simulations of several array configurations could be proposed to stablish the max measurement grid MU per UE configuration.
[RS] Method proposal: initial fine TRP for the max beam identified during Beam Peak search in order to get the beam-width and directivity. Use that initial measurement to establish the minimum # of points.

[KS] Proposal: Maximum MU for measurement grid is to be defined for TRP.
[CATR] From lab perspective, we prefer to have a minimum number of points defined in the standard. How to stablish the relation between the minimum number of points to the MU is difficult.

[RS] The relation between # points and MU is dependent on UE implementation.

[CATR] We are in a similar situation to the MU definition for baseline setup. Need to make some assumptions.

[RS] Adaptive # points would prevent the lab from actually being able to define the test time without knowing the product.

[NSI] If it's an sparse array, the identification of the beamwidth can be too difficult.

[RS] UE vendors and labs to define the max MU for measurement grid
1.4 Agreements

In order to define the minimum grid for TRP measurement, the following agreements were achieved:

· Consider a worst case [on R&S contribution R4-1805086] to be single panel consisting in a [8x2] antenna array.

· Use this worst case to define the minimum # of points per method: uniform grid and constant step.

· Analysis is to the one done, like the one in R&S contribution R4-1805086, to ensure that the minimum # of points fulfils a maximum measurement grid MU of [0.5dB].

R&S to prepare a WF on Measurement Grid covering the different agreements to be closed by the end of this meeting (RAN4#86bis).

2 UE RF – NF Measurement w/o Transformation

2.1 Summary of contributions and proposals

	TDoc
	Title
	Source
	AI
	Status

	NF Measurement w/o Transformation

	Draft revision of R4-1803870
	NFM without Near-to-Far Transform in mmWave
	Anritsu Corporation
	7.12.2
	available

	Draft revision of R4-1803871
	TP to TR 38.810 – NFM without Near-to-Far Transform
	Anritsu Corporation
	7.12.2
	available


	Measurement Grids

	Anritsu 
[R4-1803870, R4-1803871]
	Proposal 1: The NFWOTF setup should be adopted as one of the baseline permitted measurement setups, which has the strong point that it can keep better SNR even in low PSD test cases.


2.2 Attending

R&S, Keysight, Anritsu, Qualcomm, NSI, Intel, ETS-Lindgren, CATR, Bluetest, Spirent
2.3 Discussion

[Anritsu] We are currently looking for options to improve MU assessment to get close to reference MU using 20cm measurement distance. 

[RS] In your paper, MU of 10.71dB is reported for EIRP and 7.51dB for TRP

[Anritsu] That's using 10cm measurement distance. Some preliminary data shows that using 20cm improves the MU, but the updated papers haven't been shared.

[KS] Main concern is MU.
[ETS] Anritsu’s contribution claims NFWOTF method could be used for EIRP. Big concern.
[Anritsu] Proposed EIRP applicability is for the fall-back option for spurious emission, where a scan for the max EIRP is used to show compliance as TRP value should always be lower than max EIRP.
[KS] TRP for spurious is right now being proposed in RAN5 with the fall-back option directly as a first step.

[RS] This NFWOTF approach is targeting low PSD TRP test cases. There is no data to support that even in near field we would have enough dynamic range. Then, it's up to RAN5 to determine if all requirements could be tested with the currently permitted test methods.
[KS] RAN5 should do the feasibility study to trace applicability between test methods and requirements. In the outcome of the feasibility study, RAN5 will conclude if all requirement can be tested or not.

[KS] Proposal: delay the acceptance of NFWOTF until the feasibility study is done at RAN5.

[Anritsu] NFTF would need further clarification then. Is the system doing always the NF to FF transformation for all EIRP measurements?

[RS] Approved NFTF measures magnitude and phase to perform the measurements always in the transformed FF.

[RS] SNR evaluation is not sufficiently clear in current Anritsu’s contribution, looking at Table 2.6.1. Is it possible to get a cross check with low PSD TRP test cases that effectively can be tested with this method?
[KS] This is a task for RAN5 for all permitted test methodologies. 

[KS] NFWOTF method could be included in the future as maintenance.

[Intel] Considering the current workload, we recommend to Anritsu to continue working on the supporting data for NFWOTF and wait for the feasibility study at RAN5 to finish.

[RS] Reactive near field formula used in the contribution is not the same one used previously in RAN4

[Anritsu] We have a different physics approach compared to the mathematical one used previously in RAN4.
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