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1	Introduction
In RAN4#101-e meeting, the OTA phantoms related agreements were captured in the WF [1]. 
Issue 1-4-2: OTA phantoms
Agreements: 
· For test method development, keep current use cases as it is to ensure that the test method can cover different size of smartphone.
· Wide Grip Hand for UE with Width >72mm and ≤92mm 
· PDA Grip Hand for UE with Width ≥56mm and ≤72mm


In the Reply LS from CTIA [2], the coordination between CTIA and 3GPP on OTA phantom related work was confirmed:
It could be possible for 3GPP to reference the phantoms within the CTIA Certification OTA test plan.  A no-cost non-exclusive license agreement could be created giving 3GPP the permission to reference the appropriate sections of the test plan along with “© CTIA Certification. Referenced with permission.”

Given the completion date of core part for test method development is March 2022, to facilitate the technical report editing work, this paper provides the text proposals for OTA phantoms definition.
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3	Text Proposal to TR 38.834
[bookmark: OLE_LINK31]
--------------Start of text proposal 1-------------
[bookmark: _Toc87955071]2	References
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[bookmark: _Toc87955087]6	UE positioning guidelines
[bookmark: _Toc87955088]6.1	Free space
For Free space configuration, the centre of the reference coordinate system shall be aligned with the geometric centre of the DUT in order to minimize the offset between antenna arrays integrated at any position of the UE and the centre of the quiet zone.
Table 6.1-1: UE positioning for Free space


	Test condition
	DUT
orientation
	Diagram

	Free space
DUT 
	α = 0º;
β = 0º;
γ = 0º
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[bookmark: _Toc87955089]6.2	Head phantom only 
[bookmark: _Toc87955090]6.32	Hand phantom only (Browsing mode)
[bookmark: _Toc46355193][bookmark: _Toc42175180][bookmark: _Toc523402957][bookmark: _Toc87955079]6.2.1	General 
According to the UE use scenarios for TRP TRS test defined in Section 4.2.1, the positioning specified in this clause is used for the test cases for Browsing Mode with Hand Phantom. The characteristics of the Hand Phantom are specified in Annex D. 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:
-  Wide Grip Hand for UE with Width >72mm and ≤92mm 
-  PDA Grip Hand for UE with Width ≥56mm and ≤72mm
6.2.2	Wide Grip Hand  
This positioning guideline is suitable for DUTs with width >72mm and ≤92mm. 
The positioning guideline defined in CTIA OTA Test Plan section A.1.4.4 [11], is used for FR1 TRP TRS testing for UE with Width >72mm and ≤92mm in this technical report.
[image: ]
Figure 6.2.2-1: Positioning guidance for Wide Grip Hand (© CTIA Certification, referenced with permission) , defined in CTIA OTA Test Plan

6.2.3	PDA Grip Hand 
This positioning guideline is suitable for DUTs with width ≥56mm and ≤72mm.
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 angle as described in Subclause 4.3.3. 
[image: pdaspacer3]
Figure 6.2.3-1: Right-handed PDA Grip hand phantom with a spacer
NOTE: Use left-handed (mirror-imaged) spacers with left-handed phantoms.

[bookmark: _Toc87955091]6.43	Head and Hand phantom (Talk Mode)
6.3.1	General 
According to the UE use scenarios for TRP TRS test defined in Section 4.2.1, the positioning specified in this clause is used for the test cases for Talk Mode using Head & Hand Phantom. The characteristics of the Hand Phantom and Head Phantom are specified in Annex D. 
Talk mode is used to simulate user cases where the DUT is placed into a hand phantom, which is holding the DUT against the SAM head phantom, presenting a realistic voice call operation of the DUT. Same as Browsing mode, the DUT for talk mode shall also be mounted in a suitable hand phantom:
-  Wide Grip Hand for UE with Width >72mm and ≤92mm 
-  PDA Grip Hand for UE with Width ≥56mm and ≤72mm
In this section, the procedure provides the guideline on how to place the DUT+hand against the head phantom. The detailed DUT positioning into hand phantom for talk mode is defined in section 6.3.2 and 6.3.3. 
For talk mode, the DUT is attached to the head phantom in "cheek" position. The DUT performance is measured on both left and right side of the head. Three points as shown in Figure 6.3.1-1 define the reference plane: centre of the right ear piece (RE), centre of the left ear piece (LE) and centre of mouth (M).
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. 
[image: ]
Figure 6.3.1-1: Reference plane on head phantom, front view

[image: ]
Figure 6.3.1-2: Reference plane on head phantom, side view
In addition, 6°tilt angle 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.
6.3.2	Wide Grip Hand and Head 
This procedure is suitable for talk mode use with DUTs of width >72mm and ≤92mm. The positioning of the DUT in the Wide Grip hand for talk mode is identical to that for browsing mode described in section 6.2.2.
6.3.3	PDA Grip Hand and Head
This procedure is suitable for talk mode use with DUTs of width ≥56mm and ≤72mm. The positioning of the DUT in the PDA Grip hand for talk mode is identical to that for browsing mode described in section 6.2.3. 

--------------End of text proposal 2-------------


--------------Start of text proposal 3-------------
[bookmark: tsgNames][bookmark: startOfAnnexes][bookmark: _Toc87955124]Annex D:
Phantom Definition
< Editor’s note: Detailed structure of the subclause is TBD. Needs collaborations with CTIA on this part>
[bookmark: _Toc52565611][bookmark: _Toc29813393][bookmark: _Toc29813127][bookmark: _Toc21020295]D.1	Head Phantom
The basic head phantom is based on the “SAM” head phantom in IEEE Std 1528-2003, which is also described in TS 37.544 Annex A.2 [12]. For TRP TRS test, the IEEE SAM head model has been extended with the neck region, which is specified in CTIA OTA Test Plan [11]. 
The Head phantom defined in CTIA OTA Test Plan section C.2 [11], is used for FR1 TRP TRS testing in this technical report. 
[image: ]
Figure D.1-1 Head Phantom (© CTIA Certification, referenced with permission), defined in CTIA OTA Test Plan
D.2	Hand Phantom
[bookmark: _Toc52565612][bookmark: _Toc29813394][bookmark: _Toc29813128][bookmark: _Toc21020296]D.2.1	PDA Grip Hand
The PDA Grip Hand described in TS 37.544 Annex A.2.2 [12], which is identical to that defined in CTIA OTA Test Plan section C.4.8 [11], is adopted for TRP TRS testing for the UE with width ≥56mm and ≤72mm.
D.2.2	Wide Grip Hand
The Wide Grip hand defined in CTIA OTA Test Plan section C.4.9 [11], is used for FR1 TRP TRS testing for UE with Width >72mm and ≤92mm in this technical report.
[image: ]
Figure D.2.2-1 Wide Grip hand (© CTIA Certification, referenced with permission), defined in CTIA OTA Test Plan
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