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1. Introduction

In TSG-RAN#53 plenary, a new study item “Introduction of Hand phantoms for UE OTA antenna testing” was approved [1]. According to this proposal, the US/MS (Mobile Station) should be performed OTA testing with standard head and hand phantoms under speech mode and with hand phantom under data mode.
In this contribution, we presented the overview of the study item, with the emphasis on the necessity of hand phantom and the main challenges to develop proper standard hand phantoms. We also presented some progress on this subject in other standard organizations, which can be referred in our development.
2. Discussion
2.1 The necessity of the hand phantom
The Standard Anthropomorphic Model (SAM) Head Phantom was initially developed by the IEEE for use in Specific Absorption Rate (SAR) testing of wireless devices [2]. The same head phantom was then adopted by a variety of organizations, including the CTIA [3], WiMAX Forum [4], and 3GPP [5], for their over-the-air radiated performance testing programs since the UE/MS fixed on the head phantom is closer to the real scenario. However, the goal of the phantom in these applications is to determine the impact of the human head upon the total radiated power or total sensitivity of the mobile device, rather than evaluating the energy absorbed within the head. Although the using of head phantom is closer to real scenario compared to the free space testing, this configuration still does not reflect real world usage since the mobile phone is rarely strapped on the head. Then, developing a standard hand phantom and use the combination of the head phantom and the hand phantom will be a better choice for UE OTA testing in speech mode. 
In addition to the speech mode, the UE worked in data mode is more and more popular with the rapid popularization of a variety of smart phone and PDA equipment. The requirement for OTA testing of UE in data mode also needs a proper defined hand phantom, which may be different to that used in speech mode. In fact, different UEs with variety of dimension and different grip will require a variety of hand phantoms, which may have the same material and different gesture. 
2.2 Main challenges to define the phantoms
Compared to the head phantom, the complicated structures and geometry of the human hand make the development of hand phantoms significantly more difficult. The difficulty mainly comes from two aspects, one is the size and material of the phantom and the other is the geometry of the hand which will grip a UE with a variety of shapes. 
· The size and the material 
The SAM head phantom was based on the 90th percentile human male head dimensions as determined by a study of US Army. Although, there is a greater difference between the sizes of human hands, compared to that of human heads, the best way to determine the size of the hand phantom may also be the average of the statistical data of human hands. 
The salt with specific component is filled in the SAM head phantom to simulation the electromagnetic effects of human head. However, the structure of the human hand is more complex than that of the human head from the point of electromagnetism. The material makeup and corresponding electrical properties of the human hand are also different from those of the human head, requiring a different dielectric medium than that used for the SAM Head Phantom.
· The shape of the hand phantom
Unlike the head, which maintains a rather constant shape, a user's hand will naturally change its geometry to fit a variety of device shapes and individual tendencies. In addition to being standard size and material, a standardized hand phantom has to support adaptation to this wide variety of grip while still providing a level of measurement reproducibility. Thus, a careful review of human habits on grip and the physical shape of handset are required so that optimal decisions about finger placement can be made. Evaluation of all of these factors is necessary to ensure that antenna designers and wireless carriers have a realistic and reliable model to use when comparing handset performance.
3. Progress in other Organisation
In “Test Plan for Mobile Station Over the Air Performance” of CTIA [3] and WiMAX RPT [4], UE OTA testing with head and hand phantoms are also defined in detail. It may be helpful to consider those similar phantom definitions and test procedures for reference resource in 3GPP. In the following, we will give a brief summary of those test methods. 
3.1 The dimension of the hand phantom [3]
The hand phantom used in CTIA OTA Test Plan is the average of the 50th percentile of men and women as taken from the anthropometric data sources from several organisations. The detailed data are presented as follows:
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3.2 The dielectric parameters of the material [3]
In CTIA OTA Test Plan, RF dielectric properties of the hand phantom are based on the dry palm human tissue measurement data from a study. The target conductivity (σ) (S/m) and relative permittivity (Er) for the hand phantom from 300 MHz to 6 GHz is shown in the following table. 
[image: image3.emf]
3.3 The Geometry of the hand phantoms
In CTIA OTA Test Plan, the habits of human hand that griping the handset are divided into four scenarios according to the width of the DUT. There are also 3 different hand phantoms, means monoblock hand phantom, fold hand phantom and narrow data hand phantom, applied to different scenarios. The following diagram is used to choose proper hand phantom 
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4. Summary

In this contribution, we present an overview of the SI on “Introduction of Hand phantoms for UE OTA antenna testing”. The objective and the main challenges to develop proper hand phantoms are presented and analyzed. In addition, we also presented hand phantoms and corresponding testing configuration used in CTIA OTA Test Plan. We believe that the work in CTIA may be referred and some reasonable parts of approaches may be adopted.
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