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1. Introduction
This contribution is an interim progress update for the LTE MIMO OTA round robin measurement campaign. Measurements are made using the E398 dongle and the CMW-500 using the settings provided by R&S to the MIMO OTA email reflector on 13th Feb 2011. These are copied below for reference.
Table B.2.4.1-2: Parameter settings for eNodeB emulator

	Parameters
	Unit
	Value 

	Physical channels

	Connection mode of UE
	
	Attached

	DL MIMO mode
	
	2 x 2 open loop spatial multiplexing

	Duplex mode
	
	FDD

	Operating band
 (UL channel, 
DL channel)
	
	band 7 (21100, 3100)
band 20 (24300, 6300)

	Schedule tyoe
	
	Reference Measurement Channel (RMC)

	Reference Channel
	
	R.11

	Bandwidth DL
	MHz
	10

	Number of RBs DL
	
	50

	Start RB DL
	
	0

	Modulation DL
	
	16QAM

	TBS Idx DL
	
	Defined by RMC

	Bandwidth UL
	MHz
	10

	Number of RBs UL
	
	50

	Start RB UL
	
	0

	Modulation UL
	
	QPSK

	TBS Idx UL
	
	Defined by RMC

	Transmit power control
	dBm
	-10, open loop

	PBCH_RA = A
	dB
	-3

	PBCH_RB = B
	dB
	-3

	Number of HARQ transmissions
	
	No HARQ

	AWGN
	
	OFF

	DL power level 
(RS EPRE)
	dBm / 15 kHz
	Set at eNodeB simulator 
with correction from calibration

	Number of subframes for FOM measurement
	
	2000


2. Observations
Connection/reconnection is still problematic and there’s some question as to the actual channel power output from the CMW-500 that we need to confirm.  The following three figures show throughput vs. power curves for different numbers of subframes per measurement, all done at 1 dB steps (any coarser and we are guaranteed to drop a call at each roll-off).  The test times are somewhat subjective as that includes connection time which can take 5-10 minutes in some cases.  That may also have something to do with some of the variation between the 5000 and 20000 frame curves, as the dongle will often cool down by the time it reconnects.  It’s unclear if temperature is playing a part in the connection problems or not.  
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Figure 1. Throughput for E398 for 2000 subframes

[image: image2.png]Throughput (Mbps)

5000 Subframes, 16 minutes

g

=3

90°

135 180° 225° 210° 315°

2|

2

2

18

16

14

12

10

/

a7

6

EQ)

8
Power (dBm)




Figure 2. Throughput for E398 for 5000 subframes
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Figure 3. Throughput for E398 for 20000 subframes

Note that for the 3 km/h mobile speed used in the urban micro channel model, the fade is so slow that it takes 20000 subframes to get to a point where the statistics of the channel model itself are becoming valid.  This might not be as big of an issue (beyond a fixed offset to the average power) if the channel emulation outputs were phase stable vs. power so that the statistical sum at any given point in the test volume remains constant during a replay of the channel model.  However, we’ve noted per-output phase variation as a function of output level that results in non-linearities in the total power when too small of a statistical sample is used.  This may be the cause of conditions like that seen in figure 4.
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Figure 4. Throughput non-linearities for E398 possibly due to channel emulator phase coherency
An attempt to run a batch of 5000 and 20000 subframe tests will be made very soon to evaluate stability before further testing is done.

Regarding the question of power level on the CMW-500, one notable difference between our previous settings and the R&S parameters is the -3 dB on some of the offsets.  The documentation makes mention that the calculation of the channel power provided by the CMW-500 is only valid when the offsets are zero.  Thus, it’s unclear what the difference between the per-resource power and the total downlink channel power should be.  This will be verified by independent power measurement, but we’ve discovered that doing so can also be something of an issue as it varies based on the state of the tester and doesn’t appear to align directly with the indications of the user interface.  One thought for resolving this simply and reducing confusion between the different testers would be to reference to the per resource power rather than the total power.  It is expected that all testers can provide that option.
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