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[bookmark: _Toc19265758]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [47] 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 [47].
5GC	5G Core Network
ADC	Analogue to Digital Converter
AMR	Adaptive Multi Rate
CSS	Composite Source Signal
DAC	Digital to Analogue Converter
DRP	Eardrum Reference Point
DTX	Discontinuous Transmission
ECRP	Ear Cap Reference Point
EEC	Electrical Echo Control
EEP	Ear Entrance Point
EL	Echo Loss
ERP	Ear Reference Point
EVS	Enhanced Voice Services
FFT	Fast Fourier Transform
G-MOS-LQOn	Global (Overall) - Mean Opinion Score - Listening Quality Objective - Narrowband
G-MOS-LQOw	Global (Overall) - Mean Opinion Score - Listening Quality Objective - Wideband
G-MOS-LQOfb	Global (Overall) - Mean Opinion Score - Listening Quality Objective - Fullband
HATS	Head and Torso Simulator
IMS	IP Multimedia Subsystem
LSTR	Listener Sidetone Rating
LTE	Long Term Evolution
MECRP	Manufacturer Ear Cap Reference Point
MRP	Mouth Reference Point
MS	Mobile Station
MTSI	Multimedia Telephony Service for IMS
N-MOS-LQOn	Noise (Background) - Mean Opinion Score Listening Quality Objective - Narrowband
N-MOS-LQOw	Noise (Background) - Mean Opinion Score Listening Quality Objective - Wideband
N-MOS-LQOfb	Noise (Background) - Mean Opinion Score Listening Quality Objective - Fullband
NR	New Radio
OLR	Overall Loudness Rating
PCM	Pulse Code Modulation
PDA	Personal Digital Assistant
POI	Point of Interconnection (with PSTN)
PSTN	Public Switched Telephone Network
RLR	Receive Loudness Rating
RMC	Reference Measurement Channel
RMS	Root Mean Squared
SLR	Send Loudness Rating
S-MOS-LQOn	Speech Signal Quality - Mean Opinion Score - Listening Quality Objective - Narrowband
S-MOS-LQOw	Speech Signal Quality - Mean Opinion Score - Listening Quality Objective - Wideband
S-MOS-LQOfb	Speech Signal Quality - Mean Opinion Score - Listening Quality Objective - Fullband
SS	System Simulator
STMR	Sidetone Masking Rating
SS	System Simulator
TX	Transmission
UE	User Equipment
UMTS	Universal Mobile Telecommunications System
WLAN	Wireless Local Area Network



[bookmark: _Toc19265762]5.1.1	Setup for handset terminals
A suitable test position shall be defined for each handset UE and documented in the test report. When using a handset UE, the handset is placed on HATS as described in ITU-T Recommendation P.64 Annex E [18]. The handset position for handset UEs featuring non-traditional earpieces is defined in P.64 Annex D.5 [18]. The criteria for determining the ECRP follows this order:
1. At the manufacturer defined position (MECRP), if provided.
2. If not, at the centre of the earpiece, if the handset features a traditional earpiece.
3. If not, following a graphical user interface showing the location of optimal sound radiation, if provided in a handset featuring a non-traditional earpiece.
4. If not, through an objective determination procedure of ECRP as described in Annex XX.
5. If not, after a subjective determination by the test operator of the optimal holding position.
The position of the handset positioner support pins should also be documented. A test method to investigate the variation of fork positions is described in Annex G. 
The artificial mouth shall conform to ITU-T Recommendation P.58 [15]. The artificial ear shall conform to ITU-T Recommendation P.57 [14]. Type 3.3 ear shall be used and positioned on HATS according to ITU-T Recommendation P.58 [15].
Position and calibration of HATS
The sending and receiving characteristics shall be tested with the HATS. It shall be indicated what application force was used. If not stated otherwise in TS 26.131, an application force of 8 ± 2 N shall be used.
The horizontal positioning of the HATS reference plane shall be guaranteed within ± 2º.




[bookmark: _Toc19265807]7.4.2	Handset and headset UE receiving
[bookmark: _Toc19265773]7.4.2.1	Nominal volume (handset and headset UE)
a)	The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be -16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.
b)	The handset terminal is setup as described in clause 5. Measurements shall be made at 1/12-octave intervals as given by the R.40 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 4 kHz inclusive. For the calculation, the averaged measured level at each frequency band is referred to the averaged test signal level measured in each frequency band.
c)	The HATS is diffuse-field equalized. The sensitivity is expressed in terms of dBPa/V. Information about correction factors is available in subclause 5.1.4.
Optionally, the measurements may be repeated with a 2 N and 13 N application force. For these test cases no normative values apply.
[bookmark: _Toc19285678]7.4.2.2	Maximum volume (handset UE)
Where a user operated volume control is provided, the measurement in clause 7.4.2.1 shall be repeated at the maximum volume control setting.




[bookmark: _Toc19265876]8.4.2	Handset and headset UE receiving
8.4.2.1	Nominal volume (handset and headset UE)
a)	The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be ‑16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.
b)	The handset terminal is setup as described in clause 5. Measurements shall be made at 1/12-octave intervals as given by the R.40 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 8 kHz inclusive. For the calculation, the averaged measured level at each frequency band is referred to the averaged test signal level measured in each frequency band.
c)	The HATS is diffuse-field equalized. The sensitivity is expressed in terms of dBPa/V. Information about correction factors is available in subclause 5.1.4.
Optionally, the measurements may be repeated with 2 N and 13 N application force. For these test cases no normative values apply.
8.4.2.2	Maximum volume (handset UE)
Where a user operated volume control is provided, the measurement in clause 7.4.2.1 shall be repeated at the maximum volume control setting.



[bookmark: _Toc19265947]9.4.2.1	Handset UE receiving
9.4.2.1	Nominal volume (handset and headset UE)
a)	The test signal to be used for the measurements shall be the British-English single talk sequence described in ITU-T Recommendation P.501 [22]. The test signal level shall be ‑16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.
b)	The handset terminal is setup as described in clause 5. Measurements shall be made at both 1/3-octave and 1/12-octave intervals as given by the R.10 and R.40 series of preferred numbers in ISO 3 for frequencies from 100 Hz to 16 kHz inclusive. For the calculation, the averaged measured level at each frequency band is referred to the averaged test signal level measured in each frequency band.
c)	The HATS is diffuse-field equalized. The sensitivity is expressed in terms of dBPa/V. Information about correction factors is available in subclause 5.1.4.
Optionally, the measurements may be repeated with 2 N and 13 N application force. For these test cases no normative values apply.
9.4.2.2	Maximum volume (handset UE)
Where a user operated volume control is provided, the measurement in clause 7.4.2.1 shall be repeated at the maximum volume control setting.



[bookmark: _Toc19266082]Annex G (informative):
Robustness to fork positions
The method decribed in this Annex can be used to determine or verify the robustness to fork positions.
Three different handset holding positions are tested to evaluate the impact of the clamping fork positions. Three positions are defined as offsets in the Ye-axis as shown in table 1bis. This positioning is independent to the vendor-specific handset positioner.
Table G1: Fork positions
	
	Bottom
	Middle
	Top

	Fork position #1
	
	
	

	Fork position #2
	
	
	

	Fork position #3
	
	
	



Values for bottom, middle and top fork position should be documented using the template defined in Table 1ter. Default values for bottom, middle, top are respectively 25, 95, 150 mm.
Table G2: Fork positions
	
	Bottom [mm]
	Middle [mm]
	Top [mm]

	DUT
	
	
	



The following general positioning strategy is suggested to reach the fork positions in Table 1ter:
-	Bottom position: the fork is moved and tightened as close as possible to the lowest edge of the device. This fork positioning generally does not conflict with any button at the sides of the devices. In case of collisions with buttons at the sides of the device, the fork is moved upwards to the closest collision-free position. In particular, when supported by the handset positioner, a short fork is used by default. For long devices, a long fork is used.
-	Mid position: the fork is moved and tightened as close as possible to the center of the device (regarding Ye axis). In case of collisions with buttons at the sides of the device, the fork is moved to the closest collision-free position (typically, this is towards the lower edge of the device, since most buttons are located in the upper half of the device). In particular, when supported by the handset positioner, a short fork is used by default. For long devices, a long fork is used.
-	Top position: the fork is moved and tightened as close as possible to the most upper edge of the device. In case of collisions with buttons at the sides of the device, the fork is moved downwards to the closest collision-free position. In particular, when supported by the handset positioner, a short fork is used by default. For long devices, a long fork is used.
In addition, for the Mid and Top positions, care should be taken that the clamps of the forks do not produce an overhang, as shown in Figure 15b2. In this case, the head of the clamp (red color) might push against the ear/cheek of the HATS and the screen of the device (green color) is not mounted correctly.
[image: ]
Figure G1: Possible overhang of fork positions






Annex H (informative):
Privacy
This Annex describes a method to evaluate the amount of signal leakage for handset UEs.
[bookmark: _Toc19266075]H.1	Test setup
For handset UE, the test setup for simulating different orientations of HATS in a lab-type environment is described in Figure H1 with the corresponding definition of orientations in Table H1.
[image: ]
Figure H1: HATS orientation

Table H1: Definition of orientations A, B, C, D and E
	Measuring position
	Measuring angle (starting from E)

	A
	-180°

	B
	-135°

	C
	-90°

	D
	-45°

	E
	0°



An omnidirectional measurement microphone with a linear frequency response between 50 Hz and 12 kHz is placed according to Figure H2. A low noise microphone is recommended. If a second HATS is used as a measurement microphone, then it is free-field equalized as described in ITU-T Recommendation P.581 [19]. The HATS should be positioned so that the HATS Reference Point is at a distance dHF from the centre point of the visual display of the Mobile Station. The distance dHF should be 42 cm and HF should be 0º.

Figure H2: Position of measurement microphone
[image: ]42cm


[bookmark: _Toc19266076]H.2	Test method (maximum volume)
The test signal to be used for the measurements shall be the short male/female British-English single talk sequence described in ITU-T Recommendation P.501 Annex D [22]. The test signal level shall be -16 dBm0 measured at the digital reference point or the equivalent analogue point. The test signal level is calculated over the complete test signal sequence.
b)	The handset terminal or the headset terminal is setup as described in clause 5.1.1. 
c)	The volume control setting of the handset, if any, is adjusted to its maximum volume setting. 
d) 	The monaural Loudness level at the intended listener position, LA, is measured with HATS. The monaural Loudness level is calculated according to Clause 8 of ITU-T Recommendation P.700.
e)  The binaural Loudness level at an eavesdropper position, LB, is measured at each of the orientations in A, B, C, D and E of Figure 15b1 with a measurement microphone positioned at the HATS Reference Point (HRP) height (ear height) and located 42cm from the HRP (see Figure 15b2). The binaural Loudness level is calculated according to Clause 8 of ITU-T Recommendation P.700.
f) The difference in Loudness level between the intended listener and eavesdropper positions, L, is calculated as = L = (LA - LB).
The difference in Loudness level L and the monaural Loudness level at the intended listener position, LA, shall be reported.
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