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1	Introduction
The TR 38.834 for TRP TRS test methods has been formally released in [1]. This contribution provides the corresponding phantoms information for requirement verification in TS 38.161.
2	References
[1] [bookmark: _Hlk60761037]3GPP TR 38.834 v17.0.0
[2] 3GPP TS 38.161 v0.2.0
3	Text Proposal to TS 38.161
--------------Start of text proposal 1-------------
[bookmark: scope][bookmark: _Toc97300071]
1	Scope
The present document establishes the TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements for NR UEs operating on Range 1 Standalone and Range 1 Interworking operation with other radios.
[bookmark: references][bookmark: _Toc97300072]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 38.834: “Measurements of User Equipment (UE) Over-the-Air (OTA) performance for NR FR1; Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) test methodology”.
[3]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[4]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[5]	3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone".
[6]	3GPP TS 38.521-3: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[7]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment ".
[8]	3GPP TS 37.544: “Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) Over The Air (OTA) performance; Conformance testing “.

[9]	CTIA Certification™ OTA Test Plan: “CTIA Certification Test Plan for Wireless Device Over-the-Air Performance, Version 3.9.X “, https://ctiacertification.org/test-plans/


…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc97300073]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc97300074]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc97300075]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc97300076]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
AC	Anechoic Chamber
DUT	Device Under Test
EIRP 	Effective Isotropic Radiated Power
EUT	Equipment Under Test
FR1	Frequency Range 1

NSA	Non-Standalone, a mode of operation where operation of an other radio is assisted with an other radio 
OTA	Over The Air
QZ	Quiet Zone

SA	Standalone
SS	System Simulator
TAS	Tx Antenna Switching

TRP	Total Radiated Power
TRS	Total Radiated Sensitivity
UE	User Equipment

[bookmark: clause4]
--------------End of text proposal 1-------------

--------------Start of text proposal 2-------------
[bookmark: _Toc47103334][bookmark: _Toc97300104]Annex B (normative):
<Phantoms definition and Positioning>
<Editor’s note: normative requirement of Selected phantom and positioning forUE requirements. Detailed structure of the subclause is TBD>
[bookmark: _Toc37324461][bookmark: _Toc37323055][bookmark: _Toc37254197][bookmark: _Toc36469780][bookmark: _Toc36456682][bookmark: _Toc29805473][bookmark: _Toc21341025]B.1	General
This Clause define the phantom definition and positioning guidance for TPR TRS requirement measurement. 
B.2	Phantom Definition
B.2.1	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 [8]. For TRP TRS test, the IEEE SAM head model has been extended with the neck region, which is specified in CTIA Certification OTA Test Plan [9]. 
The Head phantom defined in CTIA Certification OTA Test Plan section C.2 [9], is used for FR1 TRP TRS requirement testing. 
[image: ]
Figure B.2.1-1 Head Phantom (© 2001 – 2022 CTIA Certification. Reproduced with permission.), defined in the CTIA Certification OTA Test Plan

B.2.2	PDA Grip Hand Phantom
The PDA Grip Hand described in TS 37.544 Annex A.2.2 [8], which is identical to that defined in CTIA Certification OTA Test Plan section C.4.8 [9], is adopted for TRP TRS testing for the UE with width ≥56mm and ≤72mm.
B.2.3	Wide Grip Hand Phantom
The Wide Grip hand defined in CTIA Certification OTA Test Plan section C.4.9 [9], is used for FR1 TRP TRS testing for UE with Width >72mm and ≤92mm.
[image: ]
Figure B.2.3-1 Wide Grip hand (© 2001 – 2022 CTIA Certification. Reproduced with permission.), defined in the CTIA Certification OTA Test Plan
B.3	UE positioning guidelines
B.3.1	Hand phantom only (Browsing mode)
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 Clause B.3.1. 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 should be set as primary mechanical mode for browsing mode scenario, which is declared by manufacturer if the UE support multiple mechanical modes. Then, 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
Note: the width is the UE width under primary mechanical mode for Browsing mode scenario.
[bookmark: _Toc37324425][bookmark: _Toc37323019][bookmark: _Toc37254161][bookmark: _Toc36469744][bookmark: _Toc36456646][bookmark: _Toc29805437][bookmark: _Toc21340989]B.3.1.1 Wide Grip Hand
This positioning guideline is suitable for DUTs with width >72mm and ≤92mm. 
The positioning guideline defined in CTIA Certification OTA Test Plan section A.1.4.4 [9], is used for FR1 TRP TRS testing for UE with Width >72mm and ≤92mm.
[image: ]
Figure B.3.1.1-1: Positioning guidance for Wide Grip Hand (© 2001 – 2022 CTIA Certification. Reproduced with permission.), defined in the CTIA Certification OTA Test Plan

B.3.1.2 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 Clause B.3.2.1. 
[image: pdaspacer3]
Figure 6.2.2-1: Right-handed PDA Grip hand phantom with a spacer
NOTE: Use left-handed (mirror-imaged) spacers with left-handed phantoms.

B.3.2	Head and Hand phantom (Talk Mode)

B.3.2.1 General
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 Clause B.3.1. 
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. The DUT should be set as primary mechanical mode for talk mode scenario, which is declared by manufacturer if the UE support multiple mechanical modes. 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
Note: the width is the UE width under primary mechanical mode for talk mode scenario.
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 Clause B.3.1. 
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 B.3.2.1-1 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 B.3.2.1-1) at the line RE-LE. Then, position the DUT beside the phantom so that the vertical line (see Figure B.3.2.1-3) is parallel to the reference plane in Figure B.3.2.1-2 and is aligned with the line M-RE on the reference plane (see Figure B.3.2.1-3).
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 B.3.2.1-1: Reference plane on head phantom, front view
[image: ]
Figure B.3.2.1-2: Reference plane on head phantom, side view

 
Figure B.3.2.1-3: Reference lines at a mobile handset. 
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.
B.3.2.2 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 Clause B.3.1.1.
B.3.2.1 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 Clause B.3.1.2. 

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