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1. Introduction

In TSG-RAN#45 plenary, a new work item “UE Over The Air (Antenna) conformance testing methodology- laptop mounted equipment free space test” was approved [1].According to the habit of most users, their hands are located above the keyboard and are close to the antenna, so the influence of hand to the performance of antenna should be taken into account. 
2. Discussion
In the following, the necessity of considering hand phantom influence in LME OTA testing is presented. During the usage of laptop, users are accustomed to put their hands above the keyboard, and at least one hand will be in the near-field of antenna. On the other hand, the human hands have complex organizational structure which is composed of bones, muscle, skin, blood and so on. Especially human hands are rich in tissue fluid, which may impacts the ambient distribution of electromagnetic field. Based on the dry palm human tissue measurement data as discussed in “Tissue Equivalent Material for Hand Phantoms [4], the RF dielectric properties of the hand phantom contribute to the absorption of electromagnetic wave which is emitted or received by antenna. Table1 lists the target conductivity (σ) (S/m) and relative permittivity (Er) for the hand phantom from 300 MHz to 6 GHz. [4]
Table 1  HAND DIELECTRIC PARAMETERS
	Frequency (MHz)  
	Er
	σ(S/m)

	300 0.
	37.1
	36

	450
	33.9
	0.43

	835
	30.3
	0.59

	900
	30.0
	0.62

	1450
	27.9
	0.85

	1575
	27.5
	0.90

	1800
	27.0
	0.99

	1900
	26.7
	1.04

	1950
	26.6
	1.07

	2000
	26.5
	1.09

	2100
	26.3
	1.14

	2450
	25.7
	1.32

	3000
	24.8
	1.61

	4000
	23.5
	2.18

	5000
	22.2
	2.84

	5200
	22.0
	2.98

	5400
	21.7
	3.11

	5600
	21.4
	3.25

	5800
	21.2
	3.38

	6000
	20.9
	3.52


Taking into account hand phantom, the following 2 typical cases are simulated through software for further comparison and discussion. 

· Case 1: without hand phantom

· Case 2: with hand phantom

3. Simulation results and analysis
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In the simulation, the laptop is modeled as one Dielectric keyboard and Perfect Electric Conductor (PEC) boxes as the screen and other parts. The size of the notebook is 320×235×30 mm and 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.  The hand phantom which meets CTIA3.0 is provided by SPEAG company. Regarding to TABLE1 at the frequency of 1800MHz, the Er and σ of the hand phantom are respectively set as 27 and 0.99(S/m). All the simulation results are obtained by the SEMCAD X software. 
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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: Case 1                                                                                 Fig. 2b: Case 2

                                                                    Fig. 2 Simulation Prototypes
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                           Fig. 3c The pattern in Case 1                                                       Fig. 3d the pattern in Case 2
Fig. 3 the pattern of the antenna hosted on LME

The patterns of the antenna hosted on the LME are given in Fig. 3a - 3b. It can be seen that the introduction of the notebook and hand phantom significantly affect the radiation pattern. The TRP and TRS parameters got from the simulation are presented in the Table 2.
Generally, the antenna is placed at the outer end of the card to reduce the effect of the laptop itself on communication performance. The model of plug-in card and its pattern are presented in Fig. 2a and 2b. The TRP and TRS parameters are presented in the following table2. 

                                            Table 2 the simulated TRP and TRS of the antenna hosted on the LME

	                    cases
Testing item
	case 1
	case 2
	original

	TRP
	27.0979dBm
	26.5855dBm
	28.4777dBm

	TRS
	-103.119dBm
	-102.606dBm
	-104.498dBm


From the table, it can be seen that the TRP and TRS differs between case 1 and case2, and the difference is about 0.5dB. 

4. Conclusion
In this document, we discussed the influence of hand phantom in LME OTA testing. According to the simulation and analysis, we conclude that the human hand indeed impacts on the TRP and TRS of the antenna hosted on the LME. The following item is proposed for LME OTA test. . 
Proposal: It is proposed to take hand phantom into account during the testing
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