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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]. Also, Time plan for this work item was discussed and approved in [2]. In previous meeting, test configuration of other standard group such as CTIA and WiMAX was introduced in [3]. In RAN4 #54 meeting, ZTE provided some information on test configuration on LME OTA in [4],[5],[6].

In this paper, the topic of test configurations for LME OTA is further elaborated.
2 Discussion
The Laptop Mounted Equipments (LME) could be divided in two families:

· laptops with embedded 3GPP radio access capabilities

· laptops with a plugged-in device that provides the 3GPP radio access connectivity (examples of plug-in devices are USB dongles).

2.1 The identification of the DUT
When considering OTA measurements, the first issue is to think about the test configurations and then, to identify the Devide Under Test (DUT).

In the case of the first family (i.e. laptop with embedded 3GPP radio functionalities), it is quite easy to conclude that the DUT coincides exactly with the laptop itself, since the RF under test is part of the laptop design.
In the case of the second family (i.e. laptops with a plugged-in device that provides the 3GPP radio access connectivity), it is not as straightforward as the previous case to conclude that the DUT would coincide with the laptop itself including the plugged-in device. Indeed, focusing on the device to be tested, the RF under test is only part of the plugged-in device and therefore the real DUT is the plug-in device alone, while the laptop is another device and does not cointain any RF part to be tested.
On this basis, it could be concluded that the DUT is:
· the laptop itself in case of laptops with embedded 3GPP radio functionalities

· the plug-in device (e.g. USB dongles) in case of laptops with a plugged-in device that provides the 3GPP radio access connectivity.

2.2 The test configuration inside the chamber
A second issue to be solved when discussing on test configurations is the presence of the laptop inside the chamber.
In the case of the first family (i.e. laptop with embedded 3GPP radio functionalities), again, it is trivial to conclude that the laptop must be part of the test configuration inside the chamber (the laptop is the DUT).

In the case of the second family (i.e. laptops with a plugged-in device that provides the 3GPP radio access connectivity), two possibilities should be considered:

1) the DUT is directly plugged-in the laptop and thus the laptop is in the proximity of the DUT
2) the DUT is connected to the laptop through a cable and thus the laptop is not in the proximity of the DUT.

In the case of the first configuration (i.e. the laptop is in the proximity of the DUT), several issues are to be solved and normalized, as initially explained in [3], [4], [5] and [6]. A list of such issues is reported below (without claiming any completeness):
· which model of laptop should be used (in the market there are several models, of different brands and with different functionalities)

· the size of the laptop

· the laptop placement and the mechanical configuration (geometrical center, angle of the display, etc.)

· the operating mode of the laptop (display settings, operating system, power management settings, internal peripherals, other transmitting radios, setc.)

· the plug-in port to be used by the DUT on the laptop (e.g. rear right, rear left, front right, right front, etc.)
· the mechanical configuration of the plug-in DUT (e.g. rotary horizontal, non-rotary horizontal, rotary vertical, etc.).
It is clear that all of the issues listed above perturb in some way the OTA performance of the DUT, nevertheless they are not part of the DUT itself. Since one of the main aims of the OTA tests is the possibility to campare the results of measurements made on the same device, it would be necessary to normalize all the points reported above to a common setting, and for doing that it would thus be necessary to identify a kind of reference laptop (sometimes called as dummy laptop), with well-known characteristics on all the points. 
However, it seems very difficult to identify a kind of common setting/choice for all the variables to be considered. First of all, the number of variables is very huge and an initial big effort would be needed. In addition, these settings would require a continuous updating due to technology evolution of laptops and/or operating systems. Let's think about the choice of the laptop model: even idenfying an exact model of laptop (both brand and model), in the very near future this model will be superseeded and a new one will be needed. Regarding the operating system: nowadays it could be possible to identify a reference one largely used, however in the very near future others could become mostly used. Let's consider the settings: each operating system has its own settings, it is expected that the some operating settings of the laptop (e.g. the display settings or the internal peripherals settings) should be updated in the future when updating the reference operating system, according to the technical evolutions of the laptop itself. Let's consider the USB port to be used in case of USB dongles: again, changing the reference laptop, the ports could be moved somewhere else, and a new choice should be made. And this kind of issues could be highlighted for most of the settings.
On this basis, it is clear that having the laptop in the proximity of the DUT requires the usage of a reference laptop in order to have comparable OTA measurements, since the laptop itselt influences the OTA performance of the DUT. In addition, this approach implies:

· a big effort for setting the huge list of the well-known characteristics of the reference laptop
· a continuous effort to updating these settings according to the technology evolution of laptops and/or operating systems
· no degrees of freedom in configuring the relevant characteristics of the laptop in order to guarantee that OTA measurements could be comparable (i.e. all the relevant characteristics should be configured in the same way).

In the case of the second test configuration (i.e. the laptop is not in the proximity of the DUT since the DUT is connected to the laptop through a cable), the issues related to the laptop are no more issues. Indeed, in this case the laptop is not influencing the OTA measurements.
The issue to be solved in this case is surely the presence of the cable, since it is influencing the OTA performance. In this case the characteristics of the cable  have to be identified and agreed (e.g.  to identify a kind of reference cable, with well-known characterstics (e.g. size, placement, etc.);  to use a "RF transparent" cable, etc.). It seems quite clear that identifying some well-known characteristics of a cable requires an acceptable and reasonable amount of effort, even if it could require an update in the future.
On the basis of the above considerations, in the case of having the laptop not in the proximity of the DUT, connected to the plug-in device under test through a cable, it would require the usage of a well-known cable, since the cable itselt influences the OTA performance of the DUT. This approach would require an acceptable and reasonable amount of effort.

3 Proposal
In case of laptops with a plugged-in device (e.g. USB dongles) that provides the 3GPP radio access connectivity, the DUT is the plug-in device, and thus it is proposed to use a test configuration where the laptop is not in the proximity of the DUT and the DUT is connected to the laptop through a cable.
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