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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 the recent RAN4 meetings, it was intensively discussed on the test methodology of Laptop Mounted Equipment (LME) OTA test, including the following subjects: 
· Test scenario for laptop mounted UEs in free space

· Test configurations for laptop mounted UEs 

· Power adapter vs. Battery

· Operating mode of Laptop such as video playing, back light of LCD

· Location of USB dongle to Laptop USB port: Back side of LCD or Left/right side USB port

· USB reference cable usage for removing uncertainties of different laptop

· Measure procedures for laptop mounted UEs which are specified for TRP and TRS
Currently, the main divergence lies in the test methodology of plug-in device (usb-dongle) that provides 3GPP radio access connectivity for the laptop. Two different testing proposals are shown as follows: 
1) The DUT is directly plugged-in the laptop. 
2) The DUT is connected to the laptop through a cable.

In [6], some analysis and comparison are given for these two schemes. Here in this contribution we provide further analysis from the point of the philosophy and essential of the OTA testing. We also give some proposal on the possible solution to the difficulty in the directly plugged-in method. Two proposals as the way forward for the follow-up work are then proposed.
2. Discussion

(1) The basic choice on the test methodology
Of course an ideal OTA testing methodology would be: repeatable, easy to implement, sustainable over the time, would enable comparing the performance of different devices and, most importantly, could get a trustable result which could reflect, as much as possible the performance experienced by the end user in real conditions. In the traditional conduct testing of antenna, the testing results, such as gain, pattern and efficiency, could just reflect the performance of the antenna rather than the whole user equipment. In contrast to the conduct testing, the OTA testing tries to evaluate the performance of the whole DUT and the testing results tries to confirm the manufacture and the customer that the product can satisfy the requirement of the final user. As close as possible to the real situation is considered to the philosophy and essential of the OTA-type testing.
Despite the usb-dongle may be sold with an usb-connected cable and the user may connect the usb-dongle with the cable in some cases, it’s obvious that this is not a typical and common usage situation compared with the directly plugged-in method. In fact, the user may be more accustomed to plug in the usb-dongle into the usb port when they boot the laptop than to connect the usb-dongle with a cable. Considering that the testing result should enable users to confirm the performance of the product in realistic situation, the directly plugged-in test should be more proper than the other scheme. 
It is true that the cable-connected scheme can avoid the influence of many uncertainty factors, which can dramatically simplify the testing process and provide a more consistent testing result. From this point, the cable-connected scheme can be thought as a kind of testing in free space. Actually, in the directly plugged-in scheme, the laptop located in the near field of the antenna has bad influence on the performance of the usb-dongle. If a DUT could pass the test in a worse test condition, it should also pass the test in a better condition. On the other hand, the usb cable-connected scheme indeed exists in practice. So the cable connected-scheme can be adopted as an optional choice and the cable-connected testing result may be used as a supplementation to that of the directly plugged-in scheme. 
Proposal 1：The LME OTA testing should base on the directly plugged-in scheme. The cable connected-scheme can be adopted as an optional choice and its result may be used as a supplementation to that of the directly plugged-in scheme.
(2) The specification of the reference laptop. 
The main shortcoming of the directly plugged-in scheme comes from the influence from the laptop. As presented by the previous contributions, there are so many factors that may affect testing result, such as the dimension of the laptop, back light of the LCD, etc. even the OS and the software installed on the laptop! So it is quite difficult to define and maintain a reference laptop that can reflect all these factors. 
However, if we carefully examination these factors, we can find that the influence contributed by some factors, such as back light of the LCD, the operation mode of the laptop, the OS and software installed on the laptop, etc. can be concluded into the influence of the background noise of the laptop. Taking this conclusion into account, we can specify the reference laptop through giving the typical value of the background noise and the dimension of the laptop. The proper value of the background noise and dimension of the laptop need further study. This strategy can dramatically simplify the specification and updating of the reference laptop. As far as the Location and the placement of the USB dongle (plugged-in which usb-port, vertically or horizontally), they belong to the scope of the test configure can be clarified through specify the primary machine mode of the test. 
Proposal 2：Use the background noise and the dimension as the eigen parameter to specify the reference laptop. The typical vale of these two parameters need further study. The location placement of the usb-dongle is specified by the primary mechanical mode of the test configure. 
3. Proposal
In this document, we propose that the following two proposals should be adopted as the way forward for the follow-up work. 
Proposal 1：The LME OTA testing should base on the directly plugged-in scheme. The cable connected-scheme can be adopted as an optional choice and its result may be used as a supplementation to that of the directly plugged-in scheme.
Proposal 2：Use the background noise and the dimension as the eigen parameter to specify the reference laptop. The typical value of these two parameters need further study. The location/placement of the usb-dongle is specified by the primary mechanical mode of the test configure. 
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