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1 Introduction
At the moment the TS 34.114 describes in Annex A.1. the characteristics of the Head Phantom as follow:

The Specific Anthropomorphic Mannequin (SAM) is used for radiated performance measurements without the shell thickness requirement in non-critical areas of SAM. The non-critical areas are illustrated in figure 4 of IEEE Std 1528.

The phantom has to be filled with tissue simulating material. It is recommended to use one of the typical SAR tissue simulating liquids and Appendix B gives examples recipes of such liquids. The dielectric properties of the tissue simulant should be maintained within 15% of the values relative permittivity 40 (±15%) and sigma 1.4 (±15%) S/m at 1900 MHz. 

Several phantom models with different size and shapes could be used for SAR measurement and also a number of different tissue equivalent liquids with different dielectric properties exists.  This could lead different test results when tests are carried out in different laboratories. In order to avoid misalignments and for the sake of reproducibility, IEEE Std 1528 and IEC 62209-1 have defined a standardized model and specific tissue equivalent liquid parameters definition. The RAN WG4 in the creation of the technical report on a UE and MS antenna performance evaluation method (TR 25.914) and RAN WG5 in the specification of the TS 34.114 have decided to adopt the Specific Anthropomorphic Mannequin (SAM) model used for SAR measurement defined by IEEE Std 1528 [1] in order to reduce the unpredictability between laboratories and the measurement uncertainty contributions.
The following paper collects some consideration related to the tissue equivalent liquid whose dielectric features have been amply studied in the past, the object of this document is mainly focused on bring to the attention some considerations on the technical consistency of the TS 34.114.
2 Discussion

It has been identified in the TS 34.114 some statements that could mislead or be misinterpreted in the case a test laboratory follows the methodology as described in the Annex A.1. The following list collects some examples of the concerns that have been identified within the TS 34.114, especially regarding the use of SAM.
1. The Annex A.1 recommends to use only one of the typical SAR tissue-equivalent liquids. The impact of using only one tissue-equivalent liquid in the TS 34.114 does not seem to be deeply analyzed.
The use of a liquid filling the SAM phantom whose electromagnetic characteristics are not matched with the source frequency has impact on performance and measurements accuracy at different frequencies.
By means of computations (i.e. performed by FDTD, finite difference time domain technique), it can be demonstrated that the tissue equivalent liquid filling up the phantom has a direct influence on TRP and TIS. Similarly, measurements with an equivalent tissue liquid not appropriated for the band confirm this behaviour). TS 34.114 should be modified to require the use of the pertinent liquid for each band; otherwise, the SAM uncertainty contribution (point 9 of Table E.1 or point 12 of Table E.2) should be reviewed, and this is not advisable. 
2. The dielectric properties of the tissue simulating should be maintained within 15% of the values relative permittivity 40 (±15%) and sigma 1.4 (±15%) S/m at 1900 MHz. The consequences of using a tolerance of 15% is not completely analyzed by TS 34.114 as well as the effects of using a tissue equivalent liquid whose characteristics are within tolerances in the uncertainty budget for both TRP and TIS. In Telecom Italia view there is the necessity to further investigate by means of  simulations (i.e. performed by FDTD) in order to obtain the radiated power effects, as a function of the SAM liquid electromagnetic characteristics and according to definitions in IEEE Std 1528.
3. The statement gives no allowance for adopting different type of materials from phantom filled up with tissue simulating material. When describing the head phantom characteristics, 3GPP [5-6] refers to the Specific Anthropomorphic Mannequin (SAM) as used for Specific Absorption Rate tests [1-2], filled with a tissue equivalent liquid. The use of a liquid, to fill the SAM phantom, could be not suitable when used inside an anechoic chamber, furthermore when the liquid is narrowband, the overhead necessary to manage the traditional phantom could be not practical neither time efficient. In Telecom Italia perspective the possibility to use different phantom types could be considered by TS 34.114 especially in the case it can improve both the testing time and the measurement uncertainty. A further analysis has to be done in order to understand if there are differences between solid SAM and liquid SAM in terms of measurement uncertainty.
3 Proposal

It is proposed that RAN5 address the above mentioned issues in order to complete the activity on UE OTA performance testing specification. Telecom Italia could provide further analysis and proposed solutions for the identified issues, in order to achieve a suitable level of confidence on 34.114 before starting conformance testing.
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