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1. Introduction

At RAN#63 meeting a new work item proposal: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom was approved in [1]. The technical objective of this work item is to provide conformance test specifications to ensure LTE UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS requirements are tested in depth. More specifically, the WI covers the following conformance areas:

· TRP/TRS for handheld UE

· Beside the head and hand phantom position: UTRA FDD, UTRA LCR TDD, E-UTRA FDD, E-UTRA TDD

· Hand phantom browsing mode position: UTRA FDD, UTRA LCR TDD, E-UTRA FDD, E-UTRA TDD

· TRP/TRS for LME

· E-UTRA FDD, E-UTRA TDD

· TRP/TRS for LEE

· E-UTRA FDD, E-UTRA TDD

2. Proposal 

It is proposed that the following text proposal is added to TS 37.544 Clauses 2, 4.3 and Appendix A.1.
<<Unchanged sections omitted >>
2
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<<Unchanged sections omitted >>
4.3
DUT positioning

4.3.1
DUT Positioning on head phantom 

The positioning specified in this clause is used for the tests cases titled as tests with head phantom. The characteristics of the SAM phantom are specified in Annex A.1.1. 
The DUT is attached to the SAM phantom in "cheek" position as defined both by IEEE [3] and CELENEC [4] standards. The DUT performance is measured on both left and right side of the head.

Three points as shown in Figure 4.3.1-1 define the reference plane: center of the right ear piece (RE), center of the left ear piece (LE) and center of mouth (M). 

At first, set the DUT ready for operation. 

Definition of the 'Cheek' position: 

1) Align the ear piece of the phone (see Figure 4.3.1-1) at the line RE-LE. Then, position the DUT beside the phantom so that the vertical line (see Figure 4.3.1-3) is parallel to the reference plane in Figure 4.3.1-2 and is aligned with the line M-RE on the reference plane (see Figure 4.3.1-3).

2) Position the DUT so that the ear piece of the DUT touches the ear piece of the phantom head on the line RE-LE. Tilt the DUT chassis towards the cheek of the phantom having the vertical line aligned with the reference plane until any point on the front side of the DUT is in contact with the cheek or until the contact with the ear is lost.

NOTE: 
A holder fixture made of e.g. plastic may be used to position the handset against the phantom. An experimental study presented in [5] shows that some plastic holders might introduce an unexpectedly large effect to the measurement results. Therefore, special care must be seen when selecting such fixtures for radiated measurements. 
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Figure 4.3.1-1: Reference plane on head phantom, front view.
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Figure 4.3.1-2: Reference plane on head phantom, side view.
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Figure 4.3.1-3: Reference lines at a mobile handset (Device Under Test (DUT)). 
W is the width of the chassis [3].

4.3.2
DUT Positioning on Laptop Ground Plane Phantom

The DUT positioning on laptop ground plane phantom means that a laptop ground plane phantom is used for radiated performance measurements in case of plug-in DUT like USB dongles that is used away from the user’s head. This include all tests cases for devices using LME. The characteristics of the laptop ground plane phantom are specified in Annex A.1.3. The objective of the laptop ground plane phantom is to reproduce the effects of the ground plane for the antenna of the DUT while avoiding the variation of the measurements introduced by a real laptop.
The DUT should be plugged into the USB connector and positioned in accordance with the manufacturer recommended primary mechanical mode. In the absence of such a recommendation the DUT with either rotary USB porter or non-rotary USB porter should be horizontally plugged into the horizontal USB connector, as shown in Figure A.1.3-1.
4.3.3
DUT positioning for speech mode
The positioning specified in this clause is used for the tests cases titled as tests with head and hand phantom. The characteristics of the head and hand phantoms are specified in Annex A.1.1 & A.1.2.
Speech mode is simulation of a voice call user case.  DUT is placed in to a hand phantom which is holding the DUT against SAM head phantom. Positioning of the DUT in the hand phantom varies with the grip being used. Positionig of the DUT against the head phantom is identical to Clause 4.3.1, with the exeption that 6°tilt agnle from the cheek is being used instead of having direct contact between the cheek and DUT. A mask may be used to help configuration of cheek + 6° tilt angle. The mask is a 32 mm wide conformal strip, created by sweeping the surface of the head phantom through a 6º rotation about the ear. Direct DUT contact against the mask thus establishes the required 6º spacing away from the cheek, regardless of DUT form factor. The material for the head phantom mask spacer shall have dielectric constant of less than 1.3 and a loss tangent of less than 0.003. Material additions can be used to help fixing of the mask spacer onto the head phantom.  
4.3.3.1
Mono-blocks and closed sliders

This procedure applies to mounting monoblock DUTs and closed-slide DUTs, when the DUT is less than 56 mm wide. For consistent, repeatable positioning that conforms to the grip studies, an alignment tool with evenly spaced rulings is first used to measure the DUT. Alignment Tool A in Figure 4.3.3.1-1, features a 120º interior corner to ensure that the ring fingertip lands in the desired position at the bottom of the DUT. The DUT is then positioned in accordance with ruled markings on a conformal palm spacer regardless of any curvature in the DUT corners. DUTs with rounded corners will sit lower in the tool than DUTs having square corners, and thus give a different reading.
1
Place the DUT face-up in Alignment Tool A with its side along the side ruler, and slide it down until it makes contact at the 120º corner. Record the bottom location of the DUT by reading off the bottom ruler of Tool A.
2
Observe the top of the DUT against the side ruler of the tool. If the top of the DUT extends past the 120 mm marking on the side ruler, then the additional length beyond 120 mm shall be added to the reading from Step 1.
3
Place the DUT on the right-handed or left-handed hand phantom spacer between the fingers. The bottom location of the DUT on the spacer should be aligned with the reading recorded in Steps 1&2. Vertical centerline of the DUT should be centered with the spacer. Make sure index finger is in contact with DUT. 

4
While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the hand phantom  against the head phantom in such way that the DUT is in 6°tilt agnle as descriped in Clause 4.3.3. 
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Figure 4.3.3.1-1 Aligment Tool A and right-handed mono-block hand phantom with a spacer. The Aligment tool is used to determine DUT bottom location on spacer. Use left-handed (mirror-imaged) spacers with left-handed phantoms.
4.3.3.2
Folds and open-slides

This procedure applies to fold and open-slide DUTs, when the DUT is less than 56 mm wide. To help maintain a consistent, repeatable positioning that conforms to the grip studies, an alignment tool with evenly spaced rulings is first used to measure the DUT. The DUT is then positioned in accordance with ruled markings on a phantom spacer. Alignment Tool B in Figure 4.3.3.2-1 features two rounded humps upon which the DUT is suspended. One hump represents the index fingertip of the hand phantom, while the other represents the palm spacer. This design helps ensure that the index finger remains in contact with the flip for any fold DUT geometry. 

1
Open the DUT and place it face-up on the alignment Tool B with its hinge suspended between the two humps. The side of the DUT shall be aligned against the side wall of the tool. The base of the DUT shall rest on the wide hump with ruled markings, and the flip of the DUT shall rest on the narrow hump.
2
Tool B has an engraved line on the side wall. Align axis of a fold hinge to this marking. An open slider should be slide longitudinally until the base part of the DUT touches the narrow hump of the Tool B.Record the correct longitudinal position of the bottom of the DUT by reading off the ruler of Tool B. Visually align the two halves of the split-level ruler to minimize parallax reading error.
3
Position the DUT in the right-handed or left-handed Fold Hand Phantom, resting on the index fingertip and palm spacer, with the bottom of the DUT aligned to the ruling on the right-handed or left-handed palm spacer that corresponds to the reading from Step 2. Ensure that all fingertips are in contact with the DUT.
4
While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the hand phantom  against the head phantom in such way that the DUT is in 6°tilt agnle as descriped in Clause 4.3.3. 
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Figure 4.3.3.2-1 Aligment Tool B and right-handed fold hand phantom with a spacer. Use left-handed (mirror-imaged) spacers with left-handed phantoms.
4.3.3.3
PDA

This procedure applies to DUTs that are from 56 to 72 mm wide. To help achieve a consistent positioning, the DUT is aligned to a PDA palm spacer. No alignment tool is required. The PDA spacer features side and bottom walls to ensure consistent alignment of DUTs of various sizes.
1
Place the DUT on the PDA spacer between the fingers and align the DUT to the side wall of the PDA.
2
If the DUT is shorter than 135 mm, then align the top of the DUT with the top of the PDA spacer. Otherwise align the bottom of the DUT with the bottom wall of the PDA spacer.
3
While keeping the DUT in the hand phantom in the position defined in previous steps, place the DUT and the hand phantom  against the head phantom in such way that the DUT is in 6°tilt agnle as descriped in Clause 4.3.3. 
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Figure 4.3.3.3-1. Right-handed PDA hand phantom with a spacer. Use left-handed (mirror-imaged) spacers with left-handed phantoms.

4.3.4
DUT positioning for browsing mode
Browsing mode is used to simulate user cases were the DUT is held in hand, but not pressed against ear e.g. web browsing and navigation.The DUT shall be mounted in a suitable hand phantom and oriented such that the DUT’s main display is tilted 45 degrees from vertical. Devices with a cover piece are tested cover open.
4.3.4.1
Narrow DUT

This procedure is suitable for use with all DUTs narrower than 56 mm. Alignment Tool A in Figure 4.3.3.1-1 is first used to measure the distance between the bottom of the DUT and the center of its nav key. The DUT is then positioned in accordance with ruled markings on a palm spacer to data mode hand phantom.
1
Place the DUT on the DUT alignment Tool A. Record the chin length from the scale at the bottom of the alignment tool.
2
Record the location of the navigation key (or the “2” key, if no navigation key is present) on the side ruler of the DUT alignment tool A. The key's center is used as the reference.
3
Add the two readings from Step 2 and 3 together. If the sum is less than 30 mm, then use 30 mm location on spacer instead.
4
Place the DUT on the right-hand or left-hand narrow data palm spacer and align the side of the DUT with the side wall of the spacer. The bottom edge of the DUT shall be placed on the narrow data palm spacer at the ruling corresponding to the value obtained in Step 4

Make sure that the index finger is in contact with the back of the DUT. If the device is very narrow and/or thin, it may occur that the middle finger does not curl tightly enough to contact the DUT. In such case, in order to ensure consistent test results, no attempt should be made to force the fingertip to contact the DUT. Touch fastenermaterial may be used to maintain the DUT in the desired position.
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Figure 4.3.4.1. Right-handed data hand phantom with a spacer. Use left-handed (mirror-imaged) spacers with left-handed phantoms

4.3.4.2
PDA

This procedure is suitable for use with DUTs of width 56-72 mm. The positioning of the DUT in the PDA hand for data mode is identical to that for speech mode described in Clause 4.3.3.3.
4.3.5
DUT Positioning for devices with embedded modules
The DUT positioning in a free space configuration without head and hand phantoms as specified in Annex A.1.4 is used for radiated performance measurements in case of embedded module card that is used away from the user’s head. This positioning covers all tests cases for devices using LME. 
 
<<Unchanged sections omitted >>
A.1
Phantom specifications
A.1.1
Head phantom 

[TBD]
A.1.2
Hand phantom 

[TBD]
A.1.3
Laptop Ground Plane Phantom
[TBD]
A.1.4
Parameters for embedded devices
[TBD]
3. Conclusion

If the proposals are agreed by RAN WG5 we recommended it’s included in the next release of TS 37.544.
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