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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]. In the RAN4 meetings during last months, the discussion was mainly focused on the test setup for plug-in devices, e.g. USB dongles. In RAN4#AH04-10 meeting, a way forward on LME OTA test setup has been agreed in [8]. In RAN4#57 meeting, a test setup using an artificial laptop has been presented in [9]. In RAN4#57AH meeting, an upgraded test setup with USB cable and ground plane has been presented in [10] and the following way forward on LME OTA test setup has been agreed [11]:
1) the test configuration for plug-in devices shall include a ground plane, in order to exploit the extended ground plane effect

2) the ground plane shall provide an USB connector used to plug-in the device under test

3) the ground of such USB connector shall be welded on the ground plane

4) the connection of the USB connector to a real functional laptop through a cable needs further investigations, e.g. in order to have the USB dongles that requires an operating system driver to correctly operate

5) the exact size and material of the ground plane need further investigations.

In particular, in [11] it has been recognized that the connection of the USB connector to a real functional laptop through a cable needs further investigations, taking into account that in [9] an artificial laptop without any connection to a real functional laptop has been presented. On the other hand, it was also discussed that the connection to the real function laptop would be needed in order to have the USB dongles that requires a specific software (e.g. an operating system driver) to correctly operate.
On this basis, the present paper discuss further the test setup for LME OTA measurements, focusing on the usage of an USB cable and a ground plane. 

2 Recall of OTA LME test configuration with USB cable and ground plane

In [10] a test setup with USB cable and ground plane has been presented, and the main features of such test setup can be summarized as follows: 

· The LME Device Under Test is mounted over a positioner in order to define and reproduce as better as possible the position of the device.
· In order to ensure a referenced ground plane in proximity of the LME antenna, a 16x25 cm FR-4 copper-clad sheet (commonly used as PCB) is inserted providing both the physical support for USB plug-in device (welded on the surface) and a referenced ground plane similar to the one provided by laptop motherboard (i.e. the ground of the USB connector is welded on the ground plane). 

· The device is connected to a real functional laptop by means of an USB cable 

· Both USB cable and laptop are properly embedded into anechoic material in order to reduce, as better as possible, the RF disturb introduced by these elements inside the anechoic chamber. 

3 Discussion and analysis
The most important characteristics of the test setup should be the ability to fulfils the conditions of test repeatability, sustainability and simplicity, and to test any kind of USB dongles, without any limitation.
The artificial laptop proposed in [9] is mounting USB dongles under test without being connected to a real laptop, just using a power supplier or a battery. In this case, it has been commented during the meeting that any USB dongle requiring a connection to a functional laptop in order to start-up and to correctly operate (e.g. due to specific Operating System drivers or a software connection manager) could not be tested at all.

In addition, it has to be recognized that the availability in the market of a certain amount of USB dongles requiring a connection to a real functional laptop in order to start-up and to correctly operate is a fact, and thus cannot be neglected when defining the test setup.

Besides of that, the upgraded test setup for LME OTA measurements with USB cable and a ground plane proposed in [10] and recalled in the previous section is including, in addition to the ground plane, a connection through an USB cable between the USB dongle and a real functional laptop. Therefore, such test setup allows to correctly start-up and operate any USB dongle, including those requiring the connection to a real laptop (e.g. due to specific operating system drivers). In addition, as analysed in [10], the proposed test setup practically eliminates the effects due by the noise generated by the laptop, successfully exploits the presence of the ground plane for USB dongle's antenna and fulfils the conditions of test repeatability, sustainability and simplicity.
Based on the above considerations, the usage of the test setup with an USB cable and a ground plane for USB dongles' OTA performance tests still seems the most effective and efficient solution in order to fulfil the conditions of test repeatability, sustainability and simplicity, and to test any kind of USB dongles.

In particular, the connection of the USB connector to a real functional laptop through an USB cable is fundamental in order to have the USB dongles that requires a specific software (e.g. an operating system driver or a connection manager software) running on the real laptop to correctly operate. In this context, it is worth noticing that the used USB cable between the USB connector and the real laptop should minimize the voltage drop as possible.
4 Conclusions and proposal
On the basis of the discussion above, it is proposed as a way forward to include, in the test setup for USB dongles' OTA performance tests, the connection of the USB connector welded on the ground plane to a real functional laptop through an USB cable, in order to have the USB dongles that requires a specific software (e.g. an operating system driver or a connection manager software) running on the real laptop to correctly operate.

Proposal: in the test setup for USB dongles' OTA performance tests, the USB connector welded on the ground plane shall be connected to a real functional laptop through an USB cable.
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