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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 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 ITU-T Recommendation P.64 Annex D.5 and E.3 [18]. The criteria for determining the ECRP follows this order:
-	At the manufacturer defined position (MECRP), if provided.
-	If not, at the centre of the earpiece as defined in Annex E of ITU-T P.64, if the handset features a traditional earpiece.
-	If not (handset provides a non-traditional earpiece):
-	A graphical user interface showing the location of optimal sound radiation, if provided.
-	If not, through an objective determination procedure of ECRP as described in Annex H, if possible.
-	If not, after a subjective determination by the test operator of the optimal holding position.

A suitable position shall be defined for each handset UE and documented in the test report. The position of the handset positioner support pins should also be documented.
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
9.4.2.1.1	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.
9.4.2.1.2	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.



Annex H:
Determination of ECRP for handset providing non-traditional earpiece
H.1	Overview
The ECRP for handset UEs providing an acoustic outlet is defined according to Annex E.1 and E.2 of Recommendation ITU-T P.64 [18]. This positioning approach cannot be used for handsets without a traditional ear cap. Instead, Annex E.3 of [18] can be used, which specifies ECRP of a handset device in terms of distances from the upper edge (dy) and from a centre/symmetry line (dz). With these definitions, a manufacturer-defined ECRP (MECRP) can be specified for testing such devices.
However, in case MECRP is not available or not provided by the manufacturer, the method described in the following allows at least a suitable and reproducible positioning of a handset.
NOTE:	Even though the method described in the following mimics user behaviour, i.e., multiple typical positions, the determination of a custom ECRP may not result in optimal performance. Whenever available, the use of MECRP is preferred.

H.2	Grid Positions
Several shifts of 1 cm in Ze and Ye direction according to Table H.1 are evaluated around an initial and arbitrarily chosen ECRP at dz=0 mm and dy=20 mm (according to definitions of Annex E.3 of [18]). 
[bookmark: _Ref53754615]Table H.1: Shifts around initial ECRP
	Shift
	Offset Ze [mm]
	Offset Ye [mm]
	Type	Comment by Auteur: Flipped Mandatory/Recommended, based on the results of the three devices

	S0
	0
	0
	Mandatory

	S1
	-10
	-10
	Recommended

	S2
	+10
	-10
	Recommended

	S3
	+10
	+10
	Recommended

	S4
	-10
	+10
	Recommended	Comment by Auteur: Recommended shifts may result in different positions in different labs if one lab applies only mandatory shifts and another lab applies all of them

	S5
	0
	-10
	Mandatory

	S6
	+10
	0
	Mandatory

	S7
	0
	+10
	Mandatory

	S8
	-10
	0
	Mandatory



Figure H.1 illustrates the five mandatory (indicated in red) and four optional (indicated in blue) shifts relative to the centre point (indicated in green).	Comment by Auteur: We would propose to have an extra shift at offset Ye-+20 and offset Ze=0 (i.e. at top edge)
[image: A picture containing chart
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[bookmark: _Ref53669211][bookmark: _Ref55408585]Figure H.1: Variation of ECRP

H.3	Measurement procedure
The measurement to determine ECRP and nominal volume is described in the following and applies for all bandwidths. 
1)	The handset terminal is setup as described in clause 5 and the volume control is set to maximum. In case a manufacturer-defined nominal volume control setting is provided, this setting shall be used.
2)	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. Level calculation and bandwidth-specific pre-filtering shall be applied according to clause 5.4 on the test signal.
3)	Receive loudness rating (RLR) and receive frequency response (RFR) are calculated from the same recording:
-	RFR is calculated according to clause 7.4.2 for narrowband, clause 8.4.2 for wideband, clause 9.4.2 for super-wideband and 10.4.2 for fullband.
-	RLR is calculated according to clause 7.2.2.2 for narrowband, clause 8.2.2.2 for wideband, clause 9.2.2.2 for super-wideband and 10.2.2.2 for fullband.
4)	The measurement shall be carried out for the initial ECRP shift (S0) and for each mandatory shift according to Table H.1 (S1-S4). It is recommended to consider the optional shifts (S5-S8) as well.
5)	For the current volume control setting…
a)	The repeated RFR measures at each frequency band are linearily averaged across shifts, resulting in an average RFR spectrum.	Comment by Auteur: The averaging across shifts makes it difficult to conduct manual measurements by taking each shift separately. We propose not to average across shifts.
b)	The number of nominal RLR values (2 dB ± 3 dB) are counted.
6)	If manufacturer-defined nominal volume control setting is provided:
No further iterations are required.

If no manufacturer-defined nominal volume control setting is provided:
Steps 2) to 5) are repeated for volume control decreased by one step until all RLR values obtained more than 5 dB across all shifts.  
7)	The maximum number of valid RLR values is determined across all measured volume control settings. Each volume setting providing this amount of valid RLR values are considered for the next step of the analysis. If multiple volume control settings obtain the same amount of nominal RLR values, all of them are considered for the next analysis step.
If nominal volume setting cannot be achieved at any shift and volume setting (i.e., all RLR values are either too high or too low), it is not possible to determine the ECRP with the present method.
8)	For each single shift, RFR of the determined nominal volume setting, the absolute difference (in dB) to the average RFR is calculated. The shift providing nominal RLR and lowest difference to the average RFR (see step 4) is considered as the ECRP for testing.
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