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1. Introduction

This contribution proposes a harmonized exchange format for raw data of measurement results from the LTE OTA round robin test (Annex B of 0). A format description and an Excel file are given.

The Excel file in addition offers a Macro which generates graphics out of arbitrary data. 
2. Raw data file
2.1. Template file

Here is the template file to be used for RR result data:
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2.2. File description

The file "RR_template.xls" contains a sheet with instructions (which is open while you are reading this) and a sheet named "template". Furthermore, there is a Macro available which converts data into graphics.

The sheet "template" has the following structure:

The first 17 rows describe the test with all relevant parameters. In case there is need for further explanations, they can be included either as short comments, or as footnotes, or even in a separate document.

The rows 19 and 20 are the header rows for the data which follow starting in row 22. Each set of data (one measurement) consists of three columns: power level, absolute throughput, relative throughput. A fourth column is used as separator to the next set of data.

Up to 30 sets of data can be contained in a single sheet. Each set can have an arbitrary number of power levels.

Here are the explanations for the first 17 rows with examples of its contents and with further descriptions:

	Row
	Col A
	Col B
	Col C
	description

	1
	Lab
	R&S
	
	lab where the test has been made (text)

	2
	ID
	010001
	
	unique identifier of form nnmmmm; nn is the lab, mmmm is consecutive number freely assigned by the lab
nn (see schedule): 01=R&S, 02=SATIMO, 03=Nokia, 04=EMITE, 05=Bluetest, 06=ETS-Lindgren, 07=Azimuth, 08=Spirent, 09=Qualcomm, 10=NTT DCM, 11=Agilent, 12=Huawei, 13=CATR, 14=Samsung

	3
	Method
	2-chan
	
	any of anechoic, reverb, 2-chan, 2-stage

	4
	Ch model
	0
	n/a
	any of Umi, Uma; 0 means no additional channel model

	5
	Test ant.
	2
	
	number of test antennas * polarizations driven simultaneously; 
e.g. 8 dual-pol antennas with 16 signals --> 16

	6
	Constellations
	10° to 150°
	averaged
	circle, cluster, any other information describing the test antenna constellations
if col C contains "averaged", data are taken for different constellations and are then averaged

	7
	Polarization
	4 comb.
	averaged
	hor, ver, hor+ver (2 signals per antenna), n/a, 4 comb. (one measurement for each of h+h, h+v, v+h, v+v, and then averaged)

	8
	Positions
	7
	averaged
	number of UE positions / antenna relocations (typically 8)

	9
	eNodeB
	CMW500
	
	CMW500, MT8820C, …

	10
	Modulation
	16QAM
	
	16QAM or 64QAM, all other parameters as per table B.2.4.1‑2 of TR 37.976 [1]

	11
	Subframes
	2000
	
	number of subframes for averaging the throughput values

	12
	Host
	E6410
	p1
	E6410 or D430, col c = p1 (pool 1) or p2 (pool 2) etc.

	13
	UE
	E398
	p1ue2
	E398 (Huawei) / B3710, B3740 (Samsung GT-…), AL621 (ZTE), …
col c: p1ue1=E398, p1ue2=B3740, p1ue4=B3710; p2ue1=E398, p2ue4=B3710, p2ue2=AL621; p3ue1=E398, p3ue2=AL621

	14
	Orientation
	vertical
	
	UE arrangement: horizontal, vertical, Styrofoam, see fig.

	15
	UE Ant
	internal
	
	internal, external (in this case use col c for additional info like "crosspol", "copol" etc.)

	16
	Comments
	
	
	short comment or reference to footnote or to other location for additional information

	17
	Legend
	Huawei E398
	
	will be the data set name in the legend


2.3. Steps for analysis
1. copy sheet "template" to a new one

2. give the sheet some arbitrary name describing the kind of analysis you are doing; this name will appear on the graphics as title

3. fill in the data for all measurements you want to compare (usually copy and paste for the data, and entering values for the header info)

4. run the Macro named "Plot"

5. copy the created graphics to the clipboard and insert it in the Word document where the results should be included

2.4. Macro parameters to adjust
The Macro has two parameters which may be adjusted.

nMode
0
is representing absolute TP levels


1
is representing relative TP levels (default)
dblValue
25000
only relevant for nMode=0; maximum value of y scale in kBit/s; may need adjustment when having 64QAM; default 25000

3. Example

The following figure is an example for the graphics as generated from the Macro.
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Figure 1 Example graphics from template file

4. References
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_1365953552.xls
instructions

		RR_template.xls

		Purpose: harmonize the format for raw data used in the RAN4 round robin test for LTE MIMO OTA testing

		Author: Christoph Gagern, Rohde & Schwarz GmbH & Co. KG, Munich (christoph.gagern@rohde-schwarz.com)

		Date: 2011-05-03

		Description of file:

		The file "RR_template.xls" contains a sheet with instructions (which is open while you are reading this) and a sheet named "template".

		Furthermore, there is a macro avaílable which converts data into graphics.

		The sheet "template" has the following structure:

		The first 17 rows describe the test with all relevant parameters.

		In case there is need for further explanations, they can be included either as short comments, or as footnotes, or even in a separate document.

		The rows 19 and 20 are the header rows for the data which follow starting in row 22.

		Each set of data (one measurement) consists of three columns: power level, absolute throughput, relative throughput.

		A fourth column is used as separator to the next set of data.

		Up to 30 sets of data can be contained in a single sheet. Each set can have an arbitrary number of power levels.

		Here are the explanations for the first 17 rows with examples of its contents and with further descriptions:

		Row		Col A		Col B		Col C				description

		1		Lab		R&S						lab where the test has been made (text)

		2		ID		010001						unique identifier of form nnmmmm; nn is the lab, mmmm is consecutive number freely assigned by the lab

												nn (see schedule): 01=R&S, 02=SATIMO, 03=Nokia, 04=EMITE, 05=Bluetest, 06=ETS-Lindgren, 07=Azimuth

												08=Spirent, 09=Qualcomm, 10=NTT DCM, 11=Agilent, 12=Huawei, 13=CATR, 14=Samsung

		3		Method		2-chan						any of anechoic, reverb, 2-chan, 2-stage

		4		Ch model		0		n/a				any of Umi, Uma; 0 means no additional channel model

		5		Test ant.		2						number of test antennas * polarizations; e.g. 8 dual-pol antennas with 16 signals --> 16

		6		Constellations		10° to 150°		averaged				circle, cluster, any other information describing the test antenna constellations

												if col C contains "averaged", data are taken for different constellations and are then averaged

		7		Polarization		4 comb.		averaged				hor, ver, hor+ver (2 signals per antenna), n/a, 4 comb.

												4 comb: one measurement for each of h+h, h+v, v+h, v+v, and then averaged

		8		Positions		7		averaged				number of UE positions / antenna relocations (typically 8)

		9		eNodeB		CMW500						CMW500, MT8820C, …

		10		Modulation		16QAM						16QAM or 64QAM, all other parameters as per table B.2.4.1-2 of TR 37.976

		11		Subframes		2000						number of subframes for averaging the throughput values

		12		Host		E6410		p1				E6410 or D430, col c = p1 (pool 1) or p2 (pool 2) etc.

		13		UE		E398		p1ue2				E398 (Huawei) / B3710, B3740 (Samsung GT-…), AL621 (ZTE), …

												col c: p1ue1=E398, p1ue2=B3740, p1ue4=B3710; p2ue1=E398, p2ue4=B3710, p2ue2=AL621; p3ue1=E398, p3ue2=AL621

		14		Orientation		vertical						UE arrangement: horizontal, vertical, Styrofoam, see fig.

		15		UE Ant		internal						internal, external (in this case use col c for additional info like "crosspol", "copol" etc.)

		16		Comments								short comment or reference to footnote or to other location for additional information

		17		Legend		Huawei E398						will be the data set name in the legend

		Steps for analysis:

		1. copy sheet "template" to a new one

		2. give the sheet some arbitray name describing the kind of analysis you are doing; this name will appear on the graphics as title

		3. fill in the data for all measurements you want to compare (usually copy and paste for the data, and entering values for the header info)

		4. run the macro named "Plot"

		5. copy the created graphics to the clipboard and insert it in the Word document where the results should be included

		Macro parameters to adjust:

		The macro has two parameters which may be adjusted.

		nMode		0		is representing absolute TP levels

				1		is representing relative TP levels

		dblValue		25000		only relevant for nMode=0; maximum value of y scale in kBit/s; may need adjustment when having 64QAM; default 25000





template

		Lab		R&S						Lab		R&S						Lab		R&S

		ID		010001						ID		010002						ID		010003

		Method		2-chan						Method		2-chan						Method		2-chan

		Ch model		0		n/a				Ch model		0		n/a				Ch model		0		n/a

		Test ant.		2						Test ant.		2						Test ant.		2

		Constellations		10° to 150°		averaged				Constellations		10° to 150°		averaged				Constellations		10° to 150°		averaged

		Polarization		4 comb.		averaged				Polarization		4 comb.		averaged				Polarization		4 comb.		averaged

		Positions		7		averaged				Positions		7		averaged				Positions		7		averaged

		eNodeB		CMW500						eNodeB		CMW500						eNodeB		CMW500

		Modulation		16QAM						Modulation		16QAM						Modulation		16QAM

		Subframes		2000						Subframes		2000						Subframes		2000

		Host		E6410		p1				Host		E6410		p1				Host		E6410		p1

		UE		E398		p1ue1				UE		E398		p1ue1				UE		AL621		p2ue2

		Orientation		vertical						Orientation		vertical						Orientation		horizontal		Sytrofoam

		UE Ant		internal						UE Ant		external		crosspol				UE Ant		internal

		Comments								Comments		see fig. 4 of R4-104284						Comments		touching host

		Legend		Huawei E398						Legend		Huawei E398 ext. ant.						Legend		ZTE AL621

		Level		Throughput		TP rel				Level		Throughput		TP rel				Level		Throughput		TP rel

		dBm		kBit/s		%				dBm		kBit/s		%				dBm		kBit/s		%

		-115.45		62.3		0.27				-119.95		0		0				-110.05		1		0

		-114.95		75.1		0.32				-119.45		67.9		0.29				-109.55		15.8		0.07

		-114.45		174.6		0.75				-118.95		158.8		0.68				-109.05		445.8		1.91

		-113.95		269.2		1.15				-118.45		212.9		0.91				-108.55		1158.8		4.97

		-113.45		430.9		1.85				-117.95		418.5		1.79				-108.05		1714.6		7.35

		-112.95		695.8		2.98				-117.45		461.3		1.98				-107.55		2511.2		10.76

		-112.45		1052.6		4.51				-116.95		657.8		2.82				-107.05		3057.6		13.11

		-111.95		1453.6		6.23				-116.45		840.7		3.6				-106.55		3541.9		15.18

		-111.45		1720.4		7.37				-115.95		1018.8		4.37				-106.05		4288.1		18.38

		-110.95		1944.3		8.33				-115.45		1314.4		5.63				-105.55		4690.3		20.11

		-110.45		2627.1		11.26				-114.95		1476.8		6.33				-105.05		5346.1		22.92

		-109.95		3026.8		12.98				-114.45		1624.2		6.96				-104.55		6041.5		25.9

		-109.45		3412.9		14.63				-113.95		1807		7.75				-104.05		6706.5		28.75

		-108.95		4180.8		17.92				-113.45		2196		9.41				-103.55		7828.4		33.56

		-108.45		5239.3		22.46				-112.95		2728.6		11.7				-103.05		8659.2		37.12

		-107.95		6277		26.91				-112.45		3569.5		15.3				-102.55		9261.6		39.7

		-107.45		7170.4		30.74				-111.95		4514.5		19.35				-102.05		10046.6		43.07

		-106.95		8602.2		36.87				-111.45		5249.2		22.5				-101.55		10865.7		46.58

		-106.45		10031.3		43				-110.95		6192.8		26.55				-101.05		11460.5		49.13

		-105.95		11490		49.25				-110.45		7413.3		31.78				-100.55		12765.2		54.72

		-105.45		12350.4		52.94				-109.95		8705.5		37.32				-100.05		13504.9		57.89

		-104.95		13356.8		57.26				-109.45		9754.2		41.81				-99.55		14274.6		61.19

		-104.45		14357.4		61.55				-108.95		11060.5		47.41				-99.05		15276		65.48

		-103.95		15425.4		66.12				-108.45		12065		51.72				-98.55		16255.3		69.68

		-103.45		16315.7		69.94				-107.95		13220.7		56.67				-98.05		16815.2		72.08

		-102.95		17181.8		73.65				-107.45		14011.7		60.06				-97.55		17202.3		73.74

		-102.45		17731.2		76.01				-106.95		15472.3		66.32				-97.05		17818.2		76.38

		-101.95		18231		78.15				-106.45		16455.2		70.54				-96.55		18211.5		78.07

		-101.45		18729		80.29				-105.95		17162.8		73.57				-96.05		18610.3		79.78

		-100.95		19131.8		82.01				-105.45		17934.3		76.88				-95.55		18917.2		81.09

		-100.45		19453		83.39				-104.95		18708.3		80.2				-95.05		19123.2		81.98

		-99.95		20036.3		85.89				-104.45		19181.8		82.23				-94.55		19472.7		83.47

		-99.45		20445.1		87.64				-103.95		19528.9		83.71				-94.05		19807.7		84.91

		-98.95		20812.6		89.22				-103.45		20414.9		87.51				-93.55		20051.4		85.95

		-98.45		21057.1		90.27				-102.95		21037.9		90.18				-93.05		20273.7		86.91

		-97.95		21253.1		91.11				-102.45		21561.1		92.43				-92.55		20478.6		87.79

		-97.45		21433.8		91.88				-101.95		21922.4		93.97				-92.05		20711.7		88.78

		-96.95		21575.2		92.49				-101.45		22189.1		95.12				-91.55		21068.6		90.31

		-96.45		21619.9		92.68				-100.95		22480.3		96.37				-91.05		21439		91.9

		-95.95		22005.9		94.33				-100.45		22667.4		97.17				-90.55		21902.5		93.89

		-95.45		22292.2		95.56				-99.95		22878.2		98.07				-90.05		22225.6		95.27

		-94.95		22523.3		96.55				-99.45		22999.6		98.59				-89.55		22642.4		97.06

		-94.45		22712		97.36				-98.95		23112.6		99.08				-89.05		22771.7		97.62

		-93.95		22880.8		98.08				-98.45		23246		99.65				-88.55		22975.8		98.49

		-93.45		22964.9		98.44				-97.95		23312.9		99.94				-88.05		23044.2		98.78

		-92.95		23023.5		98.69				-97.45		23318.7		99.96				-87.55		23058.9		98.85

		-92.45		23037.9		98.76				-96.95		23323.6		99.98				-87.05		23132.9		99.16

		-91.95		23043.2		98.78				-96.45		23328		100				-86.55		23177.6		99.36

		-91.45		23048.1		98.8				-95.95		23328		100				-86.05		23194.8		99.43

		-90.95		23195.3		99.43				-95.45		23328		100				-85.55		23282.6		99.81

		-90.45		23283.4		99.81				-94.95		23327.9		100				-85.05		23292.2		99.85

		-89.95		23306.5		99.91				-94.45		23327.8		100				-84.55		23291.7		99.84

		-89.45		23313.2		99.94				-93.95		23327.7		100				-84.45		23290.6		99.84

		-88.95		23317.8		99.96				-93.45		23327.5		100

		-88.45		23322.4		99.98				-92.95		23327.6		100

		-87.95		23327.1		100				-92.45		23327.7		100

		-87.45		23328		100				-91.95		23327.8		100

		-86.95		23328		100				-91.45		23328		100

		-86.45		23328		100				-90.95		23328		100

		-85.95		23328		100				-90.45		23328		100

		-85.45		23328		100				-89.95		23328		100

		-84.95		23328		100				-89.45		23328		100

		-84.45		23328		100				-88.95		23328		100

		-83.95		23328		100				-88.45		23328		100

		-83.45		23328		100				-87.95		23328		100

		-82.95		23327.9		100				-87.45		23328		100

		-82.45		23327.9		100				-86.95		23328		100

		-81.95		23327.9		100				-86.45		23328		100

		-81.45		23327.9		100				-85.95		23328		100

		-80.95		23327.9		100				-85.45		23327.9		100

		-80.45		23328		100				-84.95		23327.9		100

		-79.95		23328		100				-84.45		23327.8		100

										-83.95		23327.7		100

										-83.45		23327.8		100

										-82.95		23327.9		100

										-82.45		23327.9		100

										-81.95		23328		100

										-81.45		23328		100

										-80.95		23328		100

										-80.45		23328		100

										-79.95		23328		100






