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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 this time plan, LME configuration applied to OTA test in data test mode should be agreed. In last RAN4 #54, a proposal on test scenarios for plug-in cards hosted on laptop mounted equipment (LME) is noted [3]. 
Nowadays, plug-in data cards become more and more popular, especially in China. There are mainly two kinds of plug-in card, non-rotary USB card and rotary USB card which the angle between the card surface and USB port is random. Obviously, primary mechanical mode of plug-in cards should be specified. 
In this document, we will suggest one primary mechanical mode for plug-in cards hosted on LME. 
2. Primary mechanical mode for plug-in cards
In the following, we will consider the usb-type plug-in card only, which is the most-widely-used type in notebooks. USB card is not a simple dipole or monopole, so it is hard to determine the linear polarized orientation. Then, for mainly two kinds of USB plug-in types, we define six different plug-in modes on LME. 
· Mode 1: Non-rotary USB card plugs into the horizontal USB port. The surface of USB card parallels the X-Y plane. 
· Mode 2: Rotary USB card plugs into the horizontal USB port, and retains the orientation of USB card reference position. The surface of USB card parallels the X-Y plane.

· Mode 3: Non-rotary USB card plugs into the vertical USB port. The surface of USB card is perpendicular the X-Y plane. 

· Mode 4: Rotary USB card plugs into the vertical USB port, and retains the orientation of USB card reference position. The surface of USB card is perpendicular the X-Y plane.

· Mode 5: Rotary USB card plugs into the horizontal USB port, and rotates the USB card to 90 degrees. The orientation of USB card is along to the +Z axis direction.

· Mode 6: Rotary USB card plugs into the vertical USB port, and rotates the USB card to 90 degrees. The orientation of USB card is along to the +X or -X axis direction.
The laptop USB port mentioned above is defined by dummy laptop, which will be used as a reference laptop for all tests. The USB port will be on the left side and far from the display. LME center is defined as rotation center, which had been specified by CTIA 3.0. 
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Fig5.   Mode 5                                                               Fig6.   Mode 6 

Due to the complex mechanical modes, we suggest to define Primary Mechanical Mode which refers to device configured in preferred mode per manufacturer instructions. As the plug-in USB card we discussed especially Rotary USB card, the Primary Mechanical Mode is Mode 1 and Mode 2. (Non-Rotary USB and Rotary USB cards plug into the horizontal USB port) If the manufacturers request other modes to test, the results should be recorded in the measurement report too. 
3. Summary
In this document, the Primary Mechanical Mode of USB card is specified. Non-Rotary USB and Rotary USB cards plug into the horizontal USB port are suggested to be the Primary Mechanical Mode. 
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