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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 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 RAN4 #54 and #55 meetings, the test scenarios of the Laptop Mounted Equipment (LME) Over the Air (OTA) testing were analyzed and discussed in [3]. 

In this document we discuss the influence of different dimension laptops in LME OTA testing, and we use same antenna model in different dimension laptops. We propose to define a fixed and reasonable dimension for the laptop used in testing.
2. Discussion
In the following, the impact caused by the dimension of laptops is presented. During testing, the laptop is in the near-field of antenna, then laptop will absorb the electromagnetic wave which is emitted or received by antenna, thus the performance of antenna will be significantly affected and the electromagnetic field distribution of antenna will be modified. The absorption of electromagnetic wave differs from the dimension of laptops. Nowadays, there are six kind of mainstream dimensions for laptops. Table1 lists the dimensions of laptops.  
Table 1  The dimensions of the laptop
	Dimension(inch)  
	Length(mm)
	Width(mm)
	Height(mm)

	10
	228
	158
	22

	12
	273
	190
	25

	13
	296
	205
	28

	14
	320
	235
	30

	15
	341
	237
	32

	17
	386
	266
	35


Considering the dimension, we take the following 6 typical cases for discussion. 

· Case 1: size of laptop is 10inch
· Case 2: size of laptop is 12inch 

· Case 3: size of laptop is 13inch 

· Case 4: size of laptop is 14inch 

· Case 5: size of laptop is 15inch 

· Case 6: size of laptop is 17inch 
We intend to figure out a worst situation which could be adopted in testing.
3. Simulation results and analysis
In the simulation, the laptop is modelled as one Dielectric keyboard and Perfect Electric Conductor (PEC) boxes as the screen and other parts. The dimensions are listed in Table1. The angle between keyboard and LCD panel is 110°. The model of reference antenna is presented in Fig. 1a and 1b.The simulation prototypes are presented in Fig. 2a – Fig. 2b. The simulation frequency is 1800MHz. All the simulation results are obtained by the SEMCAD X software. 
The laptops with antenna vary in size and the patterns in different cases are given in Fig. 2a-2l. The TRP and TRS parameters got from simulation are presented in the Table 2.
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                     Fig. 1a: The model of reference antenna                                     Fig. 1b The Pattern of the antenna 

 Fig. 1 the reference antenna model and the its pattern
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                           Fig. 2a The model in Case 1                                                       Fig. 2b the pattern in Case 1
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                           Fig. 2c The model in Case 2                                                       Fig. 2d the pattern in Case 2
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                           Fig. 2e The model in Case 3                                                       Fig. 2f the pattern in Case 3
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                           Fig. 2g The model in Case 4                                                       Fig. 2h the pattern in Case 4
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                           Fig. 2i The model in Case 5                                                       Fig. 2j the pattern in Case 5
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                           Fig. 2k The pattern in Case 6                                                      Fig. 2l the pattern in Case 6

Fig. 2 the models and patterns of different cases
                                            Table 2 the simulated TRP and TRS of the antenna hosted on the LME

	Dimension(inches)
	TRP (dBm)
	TRS(dBm)

	Original
	28.4777
	-104.498

	Case 1
	27.9932
	-104.014

	Case 2
	27.6243
	-103.645

	Case 3
	27.5142
	-103.535

	Case 4
	27.3901
	-103.411

	Case 5
	27.3154
	-103.336

	Case 6
	27.258
	-103.279


From the table, it can be seen that the TRP and TRS differs among the above cases, and the difference between case1 and case 6 is about 0.74dBm. 

4. Conclusion
In this document, we discussed the impact of different laptop dimension in LME OTA testing. As the simulation and analysis shown, the size of laptops does have influence on the value of TRP and TRS and the trend is the larger the laptop, the worse the testing result. So we make the following proposal
Proposal: It is proposed to adopt the laptop with large dimension when identifying the worst testing scenario. 
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