TSG-RAN Working Group 4 (Radio) meeting #64
R4-124720
Qingdao, China, August 13rd  –  August 17th, 2012

Source:
CATR, ZTE

Title:
Modeling and Simulation for MIMO Antenna UE TRP with Human Body
Agenda item:
6.29
Document for:
Discussion
1 Introduction
This contribution describes a simple model for MIMO antenna UE TRP with human body. Based on the model of MIMO antenna UE and human body, TRP in a head or body phantom from MIMO antenna UE is computed. Hence the body influence on MIMO antenna TRP could be observed, which was first proposed in RAN4 [1] [2] [3]. Some important conclusions are also obtained in this contribution.
2 Antenna Model
In Fig. 1, the geometry of MIMO antenna and the PCB is given. Two separated antenna elements with a size of 24 mm× 9.5 mm× 1.8 mm on the top of main PCB are ANT1 and ANT2 as is shown in the figure. In the simulation FR4 substrate with dielectric constant of εr=4.4, loss tangent of tan δ=0.02, and size of 100 mm× 60 mm× 1.8 mm has been used as the main PCB. The MIMO antenna is so designed that it can work effectively on the TD-LTE frequency band.
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Fig. 1.
Geometry of MIMO antenna UE: (a) Antenna element; (b) MIMO antenna UE PCB.
3 Human body Model
The human body model applied in the simulation is the flat phantom specified in IEC 62209-2 [4] with a size requirement of 400mm×600mm as the minimum ellipse axes. And the phantom tissue is 150mm thick. Fig. 2 shows the human body model used in the simulation which is developed with SEMCAD [5] and performs well.
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Fig. 2.
Human body model
4 TRP simulation configurations
The orientation of head model is given in Fig. 3. An effective simulation requires the distance between the PCB and the head model as close as 5mm. Besides, the main PCB should be rotated to the position shown in Fig. 3. The rotation is conducted around the ear reference point connecting with UE. The final position of the main PCB parallels to the ear-to-mouth line.
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Fig. 3.
Orientation of the head phantom prior to UE model positioning.
Two comparative experiments can be set to compute MIMO antenna UE TRP with or without head phantom model.

Simulation conditions have been considered as follows:

· Input power: ANT1 0.5W; ANT2 0.5W
· 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 as follows:

Table 1: TRP simulation results for MIMO UE [dBm]
	TRP
	1885MHz

Without head / with head
	2325MHz

Without head / with head
	2575MHz

Without head / with head

	ANT1
	24.8/23.0
	25.8/24.1
	26.0/24.1

	ANT2
	24.8/22.9
	25.9/23.7
	26.1/24.1

	MIMO
	27.8/26.0
	28.9/26.9
	29.1/27.1
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Fig. 4.
MIMO UE TRP simulation results comparison
6 Conclusions and Proposals
This contribution shows that TRP will be affected by the head phantom by about 2 dBm. Therefore when calculating MIMO OTA TRP, we tend to consider the influence of the head phantom.
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