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1. Introduction

In TSG-RAN#45 plenary, a new work item “New work item proposal: UE Over The Air (Antenna) conformance testing methodology- laptop mounted equipment free space test” was approved [1]. An overview of the work item objectives and propose time plan is given in [2] and approved in RAN4 #53.  According to the time plan, the test configurations should be discussed and agreed as soon as possible. 
Test methods for LME had been discussed and specified in CTIA 3.0 and WiMAX RPT standard, it is agreed to adopt some reasonable test configuration and procedure to 3GPP [3]. However, free space configuration of LME AC adapter has different opinions in CTIA and WiMAX RPT. In CTIA 3.0, only battery using configuration is suggested; meanwhile, WiMAX RPT has pointed out that line power devices and devices requiring additional wired connections (USB cables, network cables, ets.) the cables position should also be defined [4].

Considering laptop mounted equipment (LME) with AC Adapter has two reasons. The one is that it is most close to the customer commonly use. Under some limited scenarios LME with battery only is necessary such as airport, bus station and so on. The other one is that time cost of OTA test is long, especially normal conditions the battery hard supporting the test of TRS [5]. Nowadays, HSPA and LTE USB dongle devices will become more and more popular and time cost of MIMO-OTA measurement must be considered. In this contribution, free space configuration of LME AC adapter will be studied and specified. 
2. The position of LME AC adapter
In the following, we will define the position of LME AC adapter in different modes. Position A is the power line cable should be neatly dressed along the –Z axis, and AC adapter should extend away from the DUT, as Fig. 1a shown. Position B is the AC adapter should put as close as the DUT, as Fig. 1b shown. Position C is the laptop with the battery only. For position A and B, the cables should be dressed with ferrite clamps or RF chokes to eliminate the surface currents along the cables, if it is necessary. All the cables should be pasted well to ensure their consistent position and orientation during the turn table moving. If AC adapter is moving during measurement, it may affect the result of measurement accuracy. 
[image: image1.png]


[image: image2.png]


    [image: image3.png]—@dll{




                Fig. 1a   Position A                        Fig. 1b   Position B                           Fig. 1c   Position C
3. Measurement results and discussion
In this measurement, the reference laptop is chosen as ThinkPad X200, which size is 295×210×28mm. The display is opened at 110o from the leveled base X-Y plane. Configuration parameters such as power management settings and backlights are followed in [3]. 

All the measurement results are obtained in full-anechoic chamber AMS8800, which is produced by ETS-lindgren. AMS8800 is a distributed-axis, conical cut chamber and the size is 5m cube. Base station emulators are Agilent 8960 for WCDMA and Startpoint 6010 for TD-SCDMA. Spectrum analyzer uses Agilent E4440A with 3Hz to 26.5GHz frequency range. All equipments are under period of valid calibration. 
During this test comparison, two random samples are selected. The first sample is WCDMA USB data card; the second sample is TD-SCDMA USB data card. Both of them plug-in the same USB port in the same reference laptop. Generally, the USB data card is placed at the farthest USB port away from the display to reduce the effect of LCD itself on measurement result. During this measurement, USB port is fixed at the left side of the laptop and close to the front edge. We compared the TRP and TRS test results of two samples in three different positions. 
Table 1 the TRP and TRS of the sample data card 1
	
	Position A
	Position B
	Position C

	TRP (CH 9750)
	15.33dBm
	14.77dBm
	15.47dBm

	TRS (CH 10700)
	-95.60dBm
	-94.20dBm

	-95.75dBm


Table 2 the TRP and TRS of the sample data card 2

	
	Position A
	Position B
	Position C

	TRP (CH 10087)
	2.77dBm
	2.34dBm
	2.82dBm

	TRS (CH 10087)
	-93.40dBm
	-93.06dBm
	-93.44dBm


As Table 1 and Table 2 shown, the TRP and TRS measurement results of Position A and C is similar. The difference 0.15dB is acceptable. It is proved that Position A with AC adapter does not affect the result of Position C with battery only. However, Position B with close AC adapter position will cause the accuracy declining. At lease 0.5dB degradation will occur. 
4. Summary
In this document, free space configuration of LME AC adapter is suggested. Two different AC adapter positions are considered to estimate the influence of measurement results of TRP and TRS. As comparison test, Position A of AC adapter is very similar to Position C of laptop with battery only. So Position A is suggested to use for LME under TRP and TRS test.
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