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1 Introduction
This document mainly deals with modeling and simulation for SISO antenna UE TRP with human body. Two steps for computing TRP in a head or body phantom from a SISO antenna UE are presented:
1) Modeling of an SISO antenna UE and human body.
2) Computing SISO antenna UE TRP in head phantom.
Based on the two steps, the effect of human body on SISO antenna TRP is developed firstly in RAN4. This report also gives out some important conclusions.
2 Antenna Model
The design of SISO antenna could be seen in Fig. 1. Two overlays of the antenna, chip A and chip B, are placed on the upper-left corner of a UE PCB (Er=4.5, tanδ=0.02). The size of the antenna is 24 mm× 9.5 mm× 1.8 mm and the main PCB is 100 mm× 60 mm× 1.8 mm. It can be verified that the antenna can be effectively operating on the TD-LTE frequency band (1880MHz-1920MHz, 2320MHz-2380MHz, 2570MHz-2620MHz).
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Fig. 1.
SISO antenna UE: (a) Antenna element; (b) SISO antenna UE PCB.
3 Human body Model
In Fig. 2, the human body model developed in SEMCAD [1] software is the flat phantom proposed in IEC 62209-2 [2]. In this simulation, the human model is characterized by sorts of human tissue like skin, muscle, bone, fat and so on.
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Fig. 2.
Human body model
4 TRP simulation configurations
In order to obtain a more effective simulation result, the orientation of the phantom model is necessary. The main PCB should be set within 5mm far from human ear. In Fig. 3, the main PCB is rotated around the ear reference point close to the SISO antenna UE so that it is parallel to the line connecting the ear and the mouth. The reference point is linked to UE.
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Fig. 3.
Orientation of the head phantom prior to UE model positioning.
Two discriminative simulation conditions are as follows:
1) Computing SISO antenna UE TRP in free space without head phantom model.
2) Computing SISO antenna UE TRP with head phantom model.

Other parameters of simulation condition are also provided:
· Input power: 1 W

· Simulation Method: FDTD
· Maximum FDTD Grid: 2 mm 
· Cellular Technology: TD-LTE Band (1880MHz-1920MHz，2320MHz-2380MHz，2570MHz-2620MHz)
5 Simulated results 
On the basis of the two simulation configurations described above, the computed results of TRP are presented in table1:

Table 1: TRP simulation results [dBm]
	
	Without head phantom
	With head phantom

	1885 MHz
	29.5
	27.6

	2325 MHz
	29.0
	27.0

	2575 MHz
	29.3
	27.2
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Fig. 4.
TRP simulation results comparison
6 Conclusions and Proposals
Our simulated results show TRP will be affected by the head phantom, and the TRP will deteriorate by about 2 dBm. Therefore when cell phone OTA TRP concerned, we tend to consider the influence of the head phantom.
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