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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 (LME) free space test” was approved [1]. In previous RAN4 meetings, some details of laptop mounted devices OTA evaluation are discussed. 
As stated in [2] and [3], the LME can be divided into two categories, the plug-in devices and the embedded devices. For the plug-in devices, it is agreed that a laptop ground plane model will be used to assist the measurement through the details of the model are not defined clearly. For the device embedded into the laptop, it seems that the measurement condition and configuration are quite different from that of the plug-in devices. So, it is proposed to specify the minimum / recommended performance requirement for these two categories separately. 
Some initial measurement results for plug-in USB-dongle using the laptop ground plane phantom are also presented. These results can provide some references for the specification of the minimum performance requirement for the plug-in devices. 
2. Discussion
2.1. Different requirement for different types of DUT
Along with the fast progress of the wireless transmitting technology and the wireless data services become more and more popular, the laptop mounted equipments, which provide the wireless access ability for the laptop computer, have become an important part of the UE/MS devices. The LME can be divided into two categories, the embedded device and the plug-in devices.
The feathers of these two types of devices are quite different. For the embedded device, the relative position between the device and the laptop are fixed and the device is hardly detached from the laptop. This means that the laptop and the wireless device can be and must be taken as a whole to be measured. The configuration for the measurement of this type devices concerns mainly with the status of the laptop. The CTIA and the previous document [3] have discussed them in detail. The main configurations are as follows
· Display

· The angle from the leveled base to the front of the display shall be within the interval of 105 
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 screen angle 
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 115 degrees.

· The LCD back light shall be set to 50%.

· Ambient light sensor shall be disabled.

· Embedded radio transmitters:

· WWAN adaptor related to TRP/TRS measurement shall be enabled.

· WWAN adaptor not related to test shall be disabled.

· All other embedded transmitting radios that are not being tested shall be disabled.

· Power Management

· The screensaver function shall be disabled maintaining the screen operating during the test.

· The host shall operate in normal mode without interference of Hibernate, Standby and Hard drive suspend.

If the configuration of the laptop is unified, the performance of various embedded device can be compared fairly. A minimum/recommended performance requirement can then be specified in TS 25.144 based on this unified configuration.  
For the plug-in devices like USB-dongle, the condition is more complex. First, a plug-in device may be hosted on a number of different laptop computers, which have great impact on the transmitter / receiver performance of the device. What’s even worse is that different laptop may have different impact on the performance of the device. In this condition, a laptop ground plane phantom, which provides the ground plane for the antenna on the device and alleviates the variable impact from the laptop, is needed to unify the measurement configuration for the plug-in device. Different devices can then be compared fairly at the same conditions. 
The measurement condition and configuration for the two types of devices are quite different, so it is proposed to specify the minimum / recommended performance requirement for these two categories separately. 
2.2. Initial recommended performance requirement for plug-in devices
In our testing, the model mainly constructed by engineering plastic and covered by conducted file [4] is used to make the measurement. The diagrams of the ground plane phantom are shown in Fig 1 and Fig 2 and the photo of the configuration in the anechoic chamber is shown in Fig 3.   
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Fig. 1 the structure of a surrogate laptop 
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Fig. 2 model made of engineering plastic        Fig. 3 Configuration in the chamber
In our experiment, we found that the size of the ground plane (the metal area) is the most important factor which significantly impacts the measurement result. This kind of influence is more obvious at low frequency than at high frequency. In addition, the size of the contact area between the ground of USB port and USB cable and the metal film is also an important factor. If the USB port / cable are not well grounded, the TRS results measured at band VIII may be worse 3-6 dB than that of well grounded. So the size of the ground plane and how to make a good grounded for the LME are key factors to be considered when specify the details of the ground plane phantom.  

In our experiment, we measured the TRP and TRS of USB-dongles which support dual-mode at band I and Band VIII. The low, medium and high channel are measured at every band are measured for 4 different USB-dongles and every DUT are measured 3 times. The results presented in table 1 are the average results of the all measurement results for a channel. 
Table 1 the average measurement results in low, medium and high channel at every band.  
	Band
	Channel number
	TRP
	Channel number
	TIS

	I
	9612
	17.5743
	10562
	-106.756

	
	9750
	18.8206
	10700
	-104.631

	
	9888
	17.9451
	10838
	-105.128

	VIII
	2712
	20.1023
	2937
	-94.7235

	
	2788
	19.5948
	3013
	-94.1625

	
	2863
	19.0961
	3088
	-96.4267


From the results in table 1, it recommended that the minimum performance requirements are specified as following:
Table 2 Initial recommended performance requirements
	
	TRP
	TRS

	Band I
	18.0dBm
	-104dBm

	Band VIII
	19.5dBm
	-94dBm


3.  Summary

In this document, we provide some considerations on the specification of the minimum performance requirement for LME and some initial recommended requirement for plug-in devices work on band I and band VIII. After the unification of the testing configuration, minimum / recommended performance requirement should be determined based on the experiment results. 
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