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Summary

CTIA ERP Working Group would like to thank 3GPP RAN4 for the LS paper R4-115483. 
CTIA ERP Working Group is pleased to submit the following response. 

Introduction
CTIA has developed a hand phantom model that is in wide spread use for cell phone OTA testing. The requirement within CTIA to begin using this hand phantom for CTIA OTA testing began with the CTIA OTA test plan v3.1 effective December 16, 2011. The CTIA hand phantom has four different “grips” used to be compatible with several different cell phone mechanical types. More detail on the specifics of the CTIA hand phantoms can be found in the CTIA OTA test plan v3.1. (Contact Mark Sargent at CTIA for copies of this test plan: MSargent@ctia.org).
To date, there are over 60 CTIA Authorized Test Labs (CATL) using the CTIA hand phantoms, with well over 200 CTIA hands having been purchased by these labs. The following comments about the CTIA hand phantom are a combination of CATL lab response and CTIA Subject Matter Expert responses. 

CTIA ERP Working Group hopes that this response is helpful to 3GPP RAN4 and submits this response accordingly. Should there be any additional questions or feedback, the CTIA ERP Working Group looks forward to continuing communications with 3GPP RAN4. 

CTIA Comments About Hand Phantom Experience
1)      The CTIA hand is designed to simulate the mechanical and electrical properties of the human hand.  This is well explained in the 3GPP document R4-114959 “Introduction of Hand Phantoms”. [1]
2)      CTIA has validated the CTIA hand models to human hands in terms of UE OTA performance. The data demonstrates that the hand models result in sufficient agreement in UE OTA performance as compared to human hands. A summary of the comparison is shown in Graph 1 below. Note that the data was taken using prototype hand phantoms, spanning a period of many months, thus they are labeled as Model A, B, C and Final. The data shows that the CTIA hand phantom(s) were able to result in the same OTA performance approximately within the uncertainty of the human hand itself. As one would expect, finding a human hand that is mechanically identical to the hand phantom is difficult and also the ability of the human to grasp the test phone in a manner identical to the hand phantom is problematic also. This is not to negate the relevance of the hand phantom, but rather does a good job of demonstrating how well the CTIA hand phantom maintains relative consistency in OTA performance as well as represents the impact to the test phones OTA performance as the real human hand even with the large inconsistencies of the later. 
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3)      The deployed base of CTIA hand phantoms is quite large and currently all CTIA Authorized Test Labs (CATL) are currently using the CTIA hand phantoms. There are over 60 CATL labs worldwide, with over 200 deployed CTIA hand phantoms. It would be in the best interest of worldwide harmonization of OTA standards bodies to utilize the same hand phantoms. 

4)      Although many of the electrical and mechanical properties of the human hand were used as design goals for the CTIA hand phantom, there are some aspects of the human hand that were either not possible to be duplicated or found to not be relevant. Those are shown here:
 

a) Surface conductivity: due to the manufacturing process, the conductivity of the surface of a molded hand is not consistent with the targeted bulk properties identified in the CTIA test plan. The hand phantom vendors have been unable to duplicate the surface conductivity. 
b) There are limitations to the mechanical properties to the CTIA hand phantom. A compromise was found in mechanical stiffness (ie: flexibility and compression of the material) where the CTIA hand phantom has a "stiffness" requirement that allows the fingers to flex sufficiently to accommodate varying widths of UE's, yet is rigid enough to hold its shape/grip during OTA testing. 

c) The compressibility of the CTIA hand phantom material was not a design target. The hand phantom consequently does not conform exactly to the surface of each individual UE as fingers in a human hand would. In order to mitigate this the finger tips of the CTIA hand phantom have small “flat” areas that serve to simulate the small compressed area on a human hand finger tip when in contact with a cell phone. 

(CTIA believes that this shortcoming is not an impediment to the use of this hand phantom for the purposes of conformance testing. CTIA recognizes that this limitation will not enable hand phantom testing to fully capture severe OTA degradation in those devices that are extremely sensitive to hand loading.)
5)      Several human factors grip studies were considered by CTIA and found to show consistent enough results to allow CTIA to develop the existing four hand grips. Those grip studies were performed within the CTIA Hand Phantom working group and the results found to be quite similar to a COST 2100 presentation [2]
6)      If additional hand grips are desired, then the two CTIA hand phantom vendors (SPEAG and IndexSAR) should be contacted directly. Currently CTIA has four grips in v3.1 of the OTA test plan. 

7)     In practice it is not possible to purchase a single hand phantom that covers the entire frequency range of 300MHz to 6GHz. This is a materials issue and not a limitation with the CTIA test plan as the CTIA test plan targets the real hand properties correctly over the 300MHz to 6GHz range. A new hand phantom materials recipe (including manufacturing process optimization) would have to be developed to cover frequencies between 3 GHz to 6 GHz and then the hand phantoms based on this new recipe will need to be verified. 
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