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Abstract:

We summarize the findings of a comprehensive handset grip study. Based on the findings, we propose that performance specifications be unified for left and right hand phantoms. We further seek to discuss the feasibility of testing both left and right hand phantom configurations.
1. Introduction
During the RAN #53 meeting, a Study Item with the objective of defining UE testing methodologies with hand phantoms was approved [1].  The Study Item’s conclusions will be recorded in TR 25.914 [2].  In this contribution we summarize the findings of a comprehensive grip study of mobile handsets [3], [4].  Based on the findings, we propose that performance specifications be unified for left and right hand phantoms.  We further seek to discuss the feasibility of testing both left and right hand phantom configurations.
2. Discussion

The mobile handset grip study [3] collected video recordings of the grip styles of more than 100 test users while they were engaged in conversations over the test handsets.  Grid markings on the handset aided the mapping of digit positions of each user’s grip and in the grips’ classification.  The study identified two dominant grip styles of the phone in speech mode and a two-handed grip style in data transfer (sending SMS) mode.

An analysis of a grip’s effect on antenna performance was quantified in a series of FDTD simulations utilizing CAD models of the human hand and several antenna designs [4].  The results showed a strong dependency of antenna performance on its proximity to the hand digits:  in some grip styles the index finger absorbed more than 50% of the total power absorbed by the hand phantom.

The absorption loss due to finger proximity to handset antennas is not a symmetric effect between the right and left hands.  A right-handed grip may place the index finger near enough to the antenna to cause significant loss, but a left-handed grip is not guaranteed to place the digit in the same position relative to the antenna.
Standardized testing methodology should lead to optimized performance in real world conditions, which includes right-handed and left-handed grip styles.

3. Proposal
We propose the following topics for further discussion.  Upon reaching agreement among the companies’ experts, appropriate change requests to TR 25.914 [2] will be drafted.

1. Remove head-only phantom performance specifications and testing methodology completely due to the influence of the hand grip style and digit placement on antenna performance
2. Specify a measurement methodology that utilizes both a head and a hand phantom for speech mode usage, where the grip styles and their number are for further study
3. Specify a measurement methodology that utilizes a hand phantom for data mode usage, where the grip styles and their number are for further study

4. Specify the testing methodology to measure the relevant performance metrics (TRP and TRS) with left and right hand configurations due to the asymmetric influence of the fingers on handset antenna performance
5. Specify the performance requirements for left and right hand configurations to be a single value per grip style (values for further study)
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