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1
Introduction
 OTA requirement with head and hand [1] is introduced by Nokia in RAN4 #42 and this document proposed an informative description of using a hand phantom in radio performance testing to be added to 3GPP TR 25.914. DoCoMo agree with the idea of Nokia to resolve the reliability of OTA performance testing. In the document [1], hand phantom for speech position is studied using IWB-090 phantom hand. DoCoMo think OTA performance testing with data (browsing) position is necessary as well as speech position since most mobile phone users use mobile phone for not only for talking, but also for web browsing and e-mail.
This document presents data study on grip style of hand phantom for data mode. Recently web browsing and e-mail with mobile phone is widely used especially in Japan. The hand effect on the antenna performance of speech position is different from that of data position because of the grip style of holding hand. When antenna performance of data mode is defined, grip style of hand phantom of data mode should be considered and we believe that this study will help the discussion of hand phantom.
2 Study on Phantom Hand for Data Mode
In the aim of define the grip style of hand phantom for data mode, DoCoMo have studied how UE is held for using web blousing and e-mail with 144 people and different type of UEs such as clam 4 shell type mobile phone, 1 slide type mobile phone, and 2 straight type mobile phone. In this study, mainly next three topics have been considered.
1. Brief position of each fingers
2. Right hand and left hand, which hand is used to hold mobile phone
3. Using little finger or not
 First of all, brief position of each fingers have been checked and it is confirmed that almost all of people put thumb on the centre key and index finger on the back side of UE and other fingers on the side of UE as shown in Fig.1. This result is reasonable since most people use thumb to input characters and thus, it might be put on or around centre key. And once the position of thumb is defined, it is easy to image the position of other fingers to hold UEs.
 Second it is confirmed that right hand left hand, which hand is used to hold mobile phone. The result is that 74 % people use right hand and others do left hand to hold mobile phone. The result is also imaginable since it is easy for us to enter characters with our dominant hand and the ratio of it with right hand is larger. In this time it is interested that there is a difference of grip style between right hand and left hand and it is confirmed that there is not a big difference, just the grip style is symmetry. Therefore this study is considered in case of right hand.
 Third we have categorised two type of grip stile, one is the grip style using little finger and the other is that of without little finger. In Fig.2, finger position for data mode is plotted in both cases. This position is averaged by all 144 people, and the solid plots indicate the average of all 144 people with all mobile phone style and transparent plot indicate the average of them with each mobile phone style, such as clam shell, slide, and straight. Averaged data of each mobile phone styles is introduced in appendix A as a reference. In Fig.2, one can see that the position of fingers using little finger is about 10 mm upper than that without little finger. In this study, almost half people use little finger to hold mobile and the others don’t. And it is also confirmed that there is not big difference of finger position between holding different type of mobile phone as plotted in Fig.2.
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(a) Holding mobile phone using little finger.
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(b) Holding mobile phone without little finger

Figure 1 Sample photo of holding mobile phone with data position.
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 (a) Using little finger
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(b) Without little finger
Figure 2. Finger position of user grip style for data mode.
3 Conclusions
In this document, grip style of holding mobile phone with data position is confirmed. As a results each fingers position is cleared with different two main cases, such as using little finger or not. Therefore if size and electrical parameters of hand phantom is defined, we will be able to have a commonly approved guide line for hand phantom for data position.
As future investigations, proto-type hand phantom for data mode based on this grip style study will be ready. Using the hand phantom, the difference of measured antenna performance between measurement with the phantom and one with real human hand will be confirmed. After the study, we will report the results of using the hand phantom and suggest having the standardized hand phantom for data mode.
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Appendix A:  Finger position with different mobile phone style
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 (a) With little finger
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 (b) Without little finger
Figure A. Averaged finger position of grip style for data position with sample UE A (Clamshell Type)
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(a) With little finger
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(b) Without little finger
Figure B. Averaged finger position of grip style for data position with sample UE B (Clamshell Type)
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 (a) With little finger
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 (b) Without little finger
Figure C. Averaged finger position of grip style for data position with sample UE C (Clamshell Type)
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(a) With little finger
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(b) Without little finger
Figure D. Averaged finger position of grip style for data position with sample UE D (Clamshell Type)
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(a) With little finger
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(b) Without little finger
Figure E. Averaged finger position of grip style for data position with sample UE E (Slide Type)
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(a) With little finger

[image: image16.emf]Thumb

X:21mm,

Y:80mm

Index

X:13mm,

Y:72mm

Middle

X:4mm,

Y:100mm

Ring

X:7mm,

Y:119mm

+100

+150

0

+50

0 +50 0 +50

Front Back

Left

0

+50

+100

0

Thumb

X:21mm,

Y:80mm

Index

X:13mm,

Y:72mm

Middle

X:4mm,

Y:100mm

Ring

X:7mm,

Y:119mm

+100

+150

0

+50

0 +50 0 +50

Front Back

Left

0

+50

+100

0

+100

+150

0

+50

0 +50 0 +50

Front Back

Left

0

+50

+100

0

+50

+100

0


 (b) Without little finger
Figure F. Averaged finger position of grip style for data position with sample UE F (Straight Type)
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 (a) With little finger
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 (b) Without little finger
Figure G. Averaged finger position of grip style for data position with sample UE G (Straight Type)
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