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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 requirements and test scenarios should be discussed and identified firstly. Similar test methods for LME had been discussed and adopted in CTIA [3] and WiMAX forum [4], it is proposed to refer to those methods in 3GPP [5]. 
In this document, we will discuss about the operating mode of DUT under OTA test, including the opening angle between LCD panel and the keyboard and some LCD-related issues. 
2. The opening angle between LCD and keyboard
In CTIA Test Plan V3.0, the setup of the DUT is as followings 
Angled for a Notebook PC or UMPC (notebook form factor)

⇒110 ± 5° from the levelled base to the front of the display LCD.

⇒Or manufacturer's locked position closest to 110°.
In [6], the impact of the opening angle of LCD panel compared through simulation and measurement and the angle used to compare is 90° and 120°. It is shown that the angle has small affect on the performance of the antenna. Although operating frequency is different to that we concerned, we can take this result for reference. To determine the impact from the opening angle, we made an OTA test to a notebook with plug-in card. The testing notebook is a ThinkPad T61 and the testing setup is as following:

· Opening angle:
Two tests are carried, one angle is 90° and the other one is 110°.

· Transmitting radios:
– WLAN - Off

– Bluetooth™ - Off

– WiMAX™ - Off

– UWB - Off

–All other embedded transmitting radios that are not being tested – Off
· Power Management Settings

– Screensaver - None

– Turn Off Display - Never

– Turn Off Hard Drive - Never

– System Hibernate - Never

–System Standby - Never
· Display (LCD) Backlight - Medium intensity (50% or equivalent)
–Ambient light sensor – Disabled
· Keyboard Backlight – Off
· Powered by the battery (standard battery only)
· Dynamic control of CPU and bus clock frequencies - Disabled,
The TRP results are given in the Table 1.
                                                Table 1 Measured TRP at different open angle and frequency 

	
	1710.2 MHz
	1747.4 MHz
	1784.8MHz

	90°
	22.8dBm
	22.4dBm
	22.4dBm

	110°
	23.0dBm
	22.5dBm
	22.4dBm


It can be seen that, the difference between TRP under 90° and 110° is about 0.1dB. Taking the measure error into account, it seemed that TRP is not sensitive to the opening angle. 
3.  The consideration of interference from LCD
Nowadays, due to increasingly high integration of multi-radios and high-speed digital system, serious platform noise is generated by ever higher speed digital clocking and signaling technologies. There are many sources of interference, such as EMI spectrum from CPU, LCD, and memory, which may be in the form of radiation or conduction emission and thus affect the quality of signal perceived at the transceiver. In these disturbances, the interference from LCD is significant [7]. Some of the LCD noise comes from video data, but some of the most serious levels of noise come from clock signals (namely pixel clock) whose harmonics can fall into radio bands. 
As the objective of OTA test is to reflect the true performance of the DUT, LCD operating mode must be taken serious consideration. On the other hand, some DUT will experience vastly different over-air performance degradation levels depending on the wireless implementation and environment making radiated performance assessments difficult. Select the LCD operating mode must also take into account to ensure a repeatable and stable measurement. 
4. Summary
In this document, we briefly discuss the operating mode of the DUT under OTA test. Due to time reason, we only tested TRP parameters. In the follow-up work, we will test the TIS parameters and analyse the impact of the opening angle on the TIS.  As for the LCD, we think that the operating mode of the LCD must be taken careful consideration when specifying the test scenarios. 
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