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1 Introduction
The MIMO OTA Study Item’s [1] findings and test plan for the ongoing Round Robin measurement campaign have been collected in TR 37.976 [2].  During the RAN4 #59 meeting Rohde & Schwarz proposed a data format for recording Round Robin measurement results [3] and generated a round of very productive discussions.  Some tentative agreement was reached to improve the proposed data format, as was captured in the RAN4 MIMO OTA Ad-Hoc in Aalborg [4].  This contribution presents the data format, which was discussed offline during the Ad-Hoc, for formal discussion in RAN4.  This contribution also proposes to reflect the proposed data format in a text proposal to TR 37.976.
2 Discussion
The LTE MIMO OTA Test Plan within TR37.976 specifies a data format for recording the measured figures of merit that is insufficient for capturing adequate details about the testing setup and the measured data.

This TP will correct the procedures of the LTE MIMO OTA Test Plan to specify the data format for reporting measured data.  The harmonization of Round Robin measurement data for easy access to raw data from each measurement run can improve the understanding of MIMO OTA methodologies by all participants in the Study Item.
3 References

[1] RP-0900352, “Proposed new study item: Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals,” Vodafone
[2] R4-112505; 3GPP TR 37.976 V1.5.0; Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals; 2011-05
[3] R4-112430, “Format of LTE OTA round robin data,” Rohde & Schwarz
[4] R4-MIMOOTAah-0025, “Way forward agreed in the adhoc,” RAN4 Chairman

4 Text Proposal

--- Begin Text Proposal ---

B.4.1
Test Procedure 1

The following test procedure is used to measure MIMO throughput and CQI given in Table B.2.1-1.  The FOM is measured by varying the average channel power. The steps for doing that are shown below:

1) Set up fading test conditions defined in section B.2 and appropriate probe antenna polarizations.  

2) Establish an LTE connection according to [12] with the UE in angular position 0 degrees.

3) Ensure and check that the eNodeB emulator behaviour is according to Table B.2.4.1-1.

4) Set eNodeB emulator parameters according to Table B.2.4.1-2 depending on the DUT type. 

5) Set up number of subframes to 2000, and repetition to “Single Shot”.

6) Adjust the average channel power to a level approximately 1 dB higher than the point where throughput degradation starts to occur. Record this power level.

Throughput is calculated with the following formula: 
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7) Measure the FOM and record the FOM result in a new row below row #21, as shown in Table B.4.1-1

8) Reduce the power level in steps of 0.5 dB and record the throughput / power levels accordingly, until the throughput value is less than 10 % of the maximum throughput of step 6.
9) Rotate the DUT by 
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 degrees and repeat steps 6 to 8 until all rotation angles have been measured

10) Calculate the average value of the FOM for each power step over all rotation angles.

Table B.4.1-1: Throughput and CQI FOM result table

	
	

	
	

	
	
	
	
	
	

	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	Row
	Col A
	Col B
	Col C
	Col D
	Col E
	Description

	1
	Setup ID
	 
	 
	 
	 
	An identifier that indicates the conditions of the test setup; this ID is unique for each measurement result submitted by a company

	2
	Lab
	R&S
	 
	 
	 
	lab where the test has been made (text)

	3
	ID
	10001
	 
	 
	 
	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

	4
	Method
	2-chan
	 
	 
	 
	any of anechoic, reverb, 2-chan, 2-stage

	5
	Ch model
	0
	TR 37.976 6.2-2
	 
	 
	Column B may be any of Umi, Uma; 0 means no additional channel model. Column C defines the channel model drop (e.g. specific reference to TR 37.976)

	6
	Test ant.
	2
	 
	 
	 
	number of test antennas * polarizations; e.g. 8 dual-pol antennas with 16 signals --> 16

	7
	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

	8
	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

	9
	Positions
	7
	averaged or
	 
	 
	number of UE positions / antenna relocations (typically 8)

	
	
	
	elevation & azimuth
	
	
	Column C specifies if FoM was averaged over all positions or if the data specifies elevation and azimuth information

	10
	eNodeB
	CMW500
	SW ver
	HW ver
	FW ver
	CMW500, MT8820C, … Columns C, D, E:  SW, HW, FW versions respectively

	11
	Modulation
	16QAM
	 
	 
	 
	16QAM or 64QAM, all other parameters as per table B.2.4.1-2 of TR 37.976

	12
	Subframes
	2000
	 
	 
	 
	number of subframes for averaging the throughput values

	13
	Host
	E6400
	p1
	 
	 
	E6400 or D430, col c = p1 (pool 1) or p2 (pool 2) etc.

	14
	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

	15
	Orientation
	vertical
	 
	 
	 
	UE arrangement: horizontal, vertical, Styrofoam, see fig.

	16
	UE Ant
	internal
	 
	 
	 
	internal, external (in this case use col c for additional info like "crosspol", "copol" etc.)

	17
	Comments
	 
	 
	 
	 
	short comment or reference to footnote or to other location for additional information

	18
	Legend
	Huawei E398
	 
	 
	 
	will be the data set name in the legend

	19
	 
	 
	 
	 
	 
	this row intentionally left blank

	20
	Level
	Throughput
	TP rel
	Az. Ang.
	Ev. Ang.
	Headers for the signal level, throughput, relative throughput, azimuth angle, and elevation angle columns of data

	21
	dBm
	kBit/s
	%
	degree
	degree
	Units for each column of data


For comparison purposes the same test should be made using an external antenna. The connection to the modem is done by means of short cables. See figure B.4.1-1 how the mounting of the antenna shall be made.
--- End Text Proposal ---

