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1
Introduction R4-125719
In this contribution results on throughput measurements of two different brands LTE mobile smart-phones using MOSG reference antennas for Band 13 and Elektrobit Propsim F32 fading emulator (set for 16 channel use) are presented for SCME Umi and Uma channel models.

2
Measurement Setup
Over-the-air (OTA) measurements were performed using a Multipath Simulator (MPS) shown in Fig. 1. It consists of a 2.8 m ( circular array of eight dual-polarized antennas enclosed in an anechoic chamber [2] in combination with Elektrobit Propsim F32.  Anritsu MT8820C was used as a base station emulator. LTE Band 13 “Good” and “Bad” MOSG reference antennas produced by Satimo (Rev. B SN 013) were used in combination with two LTE mobile phones.
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Figure 1: Multipath simulator used for the OTA measurements

Testing was done in a 2-D plane with the reference antennas placed orthogonal to the plane defined by the circular antenna array, as shown in Fig. 3. The final throughput was calculated as an average of 8 different measurements obtained from the rotation of the reference antennas in steps of 45 degrees along that plane.

eNodeB emulator settings are summarized in Table 1 (Table 7.1-1 in TR 37.977). Only 16 QAM modulation was used.

Table 1: Parameter settings for eNodeB emulator

	Parameters (Note 1)
	Unit
	Value 

	
	
	Signal level (Note 2)

	Parameters
	Unit
	middle
	high

	Physical channel

	Connection mode of UE
	
	Connection established

	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 (Note 3)
	R.35 (Note 3)

	Bandwidth DL
	MHz
	10

	Number of RBs DL
	
	50

	Start RB DL
	
	0

	Modulation DL
	
	16QAM
	64QAM

	TBS Idx DL
	
	13 (RMC defined)
	24 (RMC defined)

	Bandwidth UL
	MHz
	10

	Number of RBs UL
	
	50

	Start RB UL
	
	0

	Modulation UL
	
	QPSK
	16QAM

	TBS Idx UL
	
	6 (RMC defined)
	19 (RMC defined)

	Transmit power control
	dBm
	-10/10 MHz, open loop (Note 4)

	PDSCH power offset relative to RS EPRE
	dB
	A = -3
B = -3

	Number of HARQ transmissions
	
	1 (no HARQ re-transmissions)

	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 minimum for static channel
20000 minimum for faded channel
(Note 5)


3
Results
Figures 2 and 3 show results with “Good” antennas. Phone A behaves slightly better than B for Umi channel model and significantly better for Uma channel model.  Figures 4 and 5 show results with “Bad” antennas. Phone A behaves as good as B for Umi channel model and significantly better for Uma channel model. 
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Figure 2: Throughput vs. received power for “good” reference antenna. Umi channel model
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Figure 3: Throughput vs. received power for “good” reference antenna. Uma channel model
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Figure 4: Throughput vs. received power for “bad” reference antenna. Umi channel model
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Figure 5: Throughput vs. received power for “bad” reference antenna. Uma channel model
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Figure 6: Throughput vs. received power, conducted and OTA measurements for the phone
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Figure 7: Throughput vs. received power, conducted and OTA measurements for the phone
Figure 6 shows both conducted and OTA results for “Good” and “Bad” antennas with phone A and Figure 7 with phone B.

4
Conclusions
Two phones have been characterized under the SCME Umi and Uma channel models. Results show that one of the measured phones is significantly more sensitive to the Uma channel model than the other one. However both phones have a similar performance under the Umi model (Figs. 2 and 4). This result show the importance of evaluating LTE phones under a set of propagation conditions that actually resembles a high percentage of the real situations where a LTE phone is intended to be used.
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