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1 Introduction
In RAN4 AH#3 and #56 Madrid meeting, there were some discussions on test configuration of LME OTA test. To remove all impact from the connected laptop computer, it is proposed to use reference USB cable for OTA test [2] [5]. Also, some discussion on the method of directly connecting to the Laptop with reference model were done in [3][4].  In this paper, we will evaluate the impact of reference USB cable in LME OTA test with differences depending on test frequencies.
2 OTA test conditions
To compare the OTA measurement result for USB cable proposal [2], we evaluated OTA measurement with same condition of [1]. Only difference from [1] is whether or not using USB cable. Following conditions are used.

·  Reference Laptop: Various Laptop model from three vendors of HP, Dell and Compaq.
· Display angel: 110 degree
· USB dongle position:
· A)  Right USB port with horizontal position of USB dongle  
· B) Connected through 1.2m USB cable
· Cellular Technology: HSPA Band 1 and Band 8
For location of the adapter, we put the adapter as far as possible from the laptop computer.
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Figure 1 USB dongle connection with/without USB cable.
3 Measurement Result
Table 1 and Figure 1-2 show the measurement result of TRP and TRS of HSPA Band1/8 USB dongle. From our measurement, following analysis is observed.
1. For band1, measurement with USB cable has equal or better performance compared to other cases.

2. For band 8, TRP with USB cable is not always better than other cases but TRS is always better than the other cases.

3. OTA measurement with USB cable has less impact from laptop computer.

4. Mostly, measurement with USB cable has small deviation among measurement result of three cases.

We feel that it is not technically or practically correct to use USB cable to measure OTA performance since USB dongle was designed to have best performance connected to laptop computer. However, it is proposed to use USB cable with battery only to remove all the impact from laptop computer as much as possible.

Table 1 TRP and TRS of the HSPA USB dongle
	　
	TRS
	TRP

	#1 Band1 Battery
	-102.7
	15.4

	#1 Band1 AC
	-102.1
	15.7

	#1 Band1 AC+USB cable
	-104.8
	19.2

	#1 Band8 Battery
	-94.8
	17.7

	#1 Band8 AC
	-94.7
	16.7

	#1 Band8 AC+USB cable
	-101.6
	19.6

	#2 Band1 Battery
	-102.6
	16.5

	#2 Band1 AC
	-102.4
	16.3

	#2 Band1 AC+USB cable
	-106.1
	19.5

	#2 Band8 Battery
	-100.4
	18.8

	#2 Band8 AC
	-99.3
	17.8

	#2 Band8 AC+USB cable
	-102.1
	18.3

	#3 Band1 Battery
	-100
	17.8

	#3 Band1 AC
	-97.8
	17.3

	#3 Band1 AC+USB cable
	-102.4
	18.6

	#3 Band8 Battery
	-94.7
	18.1

	#3 Band8 AC
	-94.7
	18.3

	#3 Band8 AC+USB cable
	-100.8
	17.1
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Figure 1 LME OTA measurement for HSPA band1
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Figure 2 LME OTA measurement for HSPA band8

In RAN4 #56 meeting, it is raised that the TRP or TRS has quite big difference with USB cable depending on band. Figure 3 shows TRP or TRS differences between bands. It is observed that USB cable case is not the only one which has differences on bands. Furthermore, TRP and TRS difference with USB cable has the smallest gap between bands for two laptop computer case out of three.
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Figure 3 TRP or TRS differences depending on bands
4 Conclusion

In this paper, measurement of TRP and TRS was done for evaluating the effect of USB cable to OTA test. It is seen that most impact from laptop computer can be removed from using USB cable. The following proposal is suggested.
Proposal: It is propose to use battery and reference USB cable for LME OTA measurement to remove all impact from Laptop computer.
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