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Introduction
The 3GPP work item HInT [1] introduces test methods and requirements in 3GPP TS 26.131 [2] and TS 26.132 [3] for the analogue and digital headset interface of UE. Based on the latest drafts of change requests for 3GPP TS 26.131 [4] and 26.132 [5], an initial test series was conducted in order to investigate the applicability of test methods as well as the provisional requirements.
This document summarizes initial results for several devices and electrical interface types.
Devices
Three recent commercially available mobile phones were used for the test series. Information on connection type, bandwidth and electrical interface (Bluetooth/BT and analogue) are provided in Table 1. Since a single mobile phone can be used with multiple codecs/connections and typically provide more than one electrical interface, up to seven individual configurations are evaluated in the present document.
[bookmark: _Ref78461807]Table 1: Devices evaluated in test series
	ID
	DUT
	Connection
	Bandwidth
	Electrical interface

	DUT1-3G-WB-A
	DUT1
	3G
	WB
	Analogue

	DUT2-VoLTE-SWB-A
	DUT2
	VoLTE
	SWB
	Analogue

	DUT2-VoLTE-SWB-BT
	DUT2
	VoLTE
	SWB
	BT

	DUT3-3G-WB-A
	DUT3
	3G
	WB
	Analogue

	DUT3-3G-NB-BT
	DUT3
	3G
	NB
	BT

	DUT3-VoLTE-SWB-A
	DUT3
	VoLTE
	SWB
	Analogue

	DUT3-VoLTE-SWB-BT
	DUT3
	VoLTE
	SWB
	BT



Test setup
The measurement series were setup according to the specification of the latest drafts of change requests for 3GPP TS 26.131 [4] and 26.132 [5]. The findings and proposals described in S4-210825 [6] were considered as well for the test series, leading to the following additions:
Analogue interface:
· Coupling of echo path considers different nominal levels of SND and RCV.
· For RCV, only the right headset output was considered.
Digital interface:
· Since the volume control setting should not have any impact on the digital signal level, the volume was set commonly to maximum for all devices.
· USB interface was not considered yet.
· Even with state-of-the-art devices, Bluetooth electrical interface provides only transmission up to WB. In conjunction with SWB connections, the current draft CR specifies to handle such cases as WB transmissions. However, in the present document, these cases are regarded as SWB cases, which becomes obvious during the frequency response tests.
Results
Junction loudness ratings
SND
Results for JLR measurements in receive are provided in Table 2. For all bandwidth modes, a common provisional requirement of 0 +/- 3 dB applies.

[bookmark: _Ref78462719]Table 2: Results for JLR in send
	DUT
	JLR-SND [dB]
	Requirement pass?

	DUT1-3G-WB-A
	-2.7
	Yes

	DUT2-VoLTE-SWB-A
	3.4
	No

	DUT2-VoLTE-SWB-BT
	-1.4
	Yes

	DUT3-3G-WB-A
	1.5
	Yes

	DUT3-3G-NB-BT
	-0.8
	Yes

	DUT3-VoLTE-SWB-A
	4.9
	No

	DUT3-VoLTE-SWB-BT
	0.4
	Yes



RCV
Results for JLR measurements in receive are provided in Table 3. For all bandwidth modes, the common provisional requirements apply for the corresponding volume settings (if applicable for interface):
· nominal (NOM): -3…+3 dB
· maximum (MAX): > -15 dB
· minimum (MIN): < 16 dB

[bookmark: _Ref78462705]Table 3: Results for JLR in receive
	DUT
	Volume Control
	JLR-SND [dB]
	Requirement pass?

	DUT1-3G-WB-A
	NOM
	3.0
	Yes

	
	MAX
	1.5
	Yes

	
	MIN
	28.5
	No

	DUT2-VoLTE-SWB-A
	NOM
	2.9
	Yes

	
	MAX
	-3.7
	Yes

	
	MIN
	21.1
	No

	DUT2-VoLTE-SWB-BT
	-
	0.9
	Yes

	DUT3-3G-WB-A
	NOM
	1.5
	Yes

	
	MAX
	-11.3
	Yes

	
	MIN
	n/a
	

	DUT3-3G-NB-BT
	-
	0.1
	Yes

	DUT3-VoLTE-SWB-A
	NOM
	0.0
	Yes

	
	MAX
	-13.2
	Yes

	
	MIN
	7.1
	Yes

	DUT3-VoLTE-SWB-BT
	-
	0.2
	Yes




Idle channel noise
SND
Results for idle noise levels in send are provided in Table 4. The provisional requirements for send direction are -64 dBm0(p) (for NB) / -64 dBm0(A) (for WB/SWB/FB).
[bookmark: _Ref78462835]Table 4: Results for idle noise level in send
	DUT
	Avg. idle noise level [dBm0(p/A)]
	Requirement pass?

	DUT1-3G-WB-A
	-68.4
	Yes

	DUT2-VoLTE-SWB-A
	-79.7
	Yes

	DUT2-VoLTE-SWB-BT
	-91.8
	Yes

	DUT3-3G-WB-A
	-74.8
	Yes

	DUT3-3G-NB-BT
	-89.9
	Yes

	DUT3-VoLTE-SWB-A
	-65.0
	Yes

	DUT3-VoLTE-SWB-BT
	-86.9
	Yes



NOTE:	Results for single frequency disturbances are not yet available.

RCV
Results for idle noise levels in receive are provided in Table 5. For all bandwidth modes, the common provisional requirements apply:
· for analogue electrical interface UE:
· -84 dBV(A/p) for MAX volume setting
· -87 dBV(A/p) for NOM volume setting
· for digital electrical interface UE:
· -64 dBm0(A/p) (same as for SND).

[bookmark: _Ref78467887]Table 5: Results for idle noise level in receive
	DUT
	Volume Setting
	Avg. idle noise level [dBm0(p) / dBV(A)]
	Requirement pass?

	DUT1-3G-WB-A
	MAX
	-97.1
	Yes

	
	NOM
	-97.2
	Yes

	DUT2-VoLTE-SWB-A
	MAX
	-95.7
	Yes

	
	NOM
	-95.7
	Yes

	DUT2-VoLTE-SWB-BT
	-
	-90.7
	Yes

	DUT3-3G-WB-A
	MAX
	-103.4
	Yes

	
	NOM
	-108.4
	Yes

	DUT3-3G-NB-BT
	-
	-80.8
	Yes

	DUT3-VoLTE-SWB-A
	MAX
	-83.3
	No

	
	NOM
	-83.2
	No

	DUT3-VoLTE-SWB-BT
	-
	-104.3
	Yes



NOTE:	Results for single frequency disturbances are not yet available.

Sensitivity/frequency characteristics
SND
Results for send frequency response are provided separately for NB, WB and SWB in Figure 1 to Figure 3. The tolerance masks in the graphs are provisional and based on the latest draft CR.
[image: ]
[bookmark: _Ref78468238]Figure 1: Results for send frequency response (NB)
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Figure 2: Results for send frequency response (WB)
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[bookmark: _Ref78468239]Figure 3: Results for send frequency response (SWB)

RCV
Results for receive frequency response are provided separately for NB, WB and SWB in Figure 4 to Figure 6. The tolerance masks in the graphs are provisional and based on the latest draft CR.
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[bookmark: _Ref78468335]Figure 4: Results for receive frequency response (NB)
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Figure 5: Results for receive frequency response (WB)
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[bookmark: _Ref78468342]Figure 6: Results for receive frequency response (SWB)

Sidetone characteristics
Results for sidetone characteristics are provided in Table 6 by STMR and sidetone delay. The following requirements apply for the sidetone characteristics:
· STMR > 20 dB (performance objective: STMR < 35 dB)
· Sidetone delay < 5 ms

[bookmark: _Ref78472508]Table 6: Results for sidetone masking rating (STMR)
	DUT
	STMR [dB]
	Sidetone Delay [ms]
	Requirements pass?

	DUT1-3G-WB-A
	73.5
	1.1
	Yes / yes

	DUT2-VoLTE-SWB-A
	18.5
	1.0
	No / yes

	DUT2-VoLTE-SWB-BT
	> 100
	-
	Yes / yes

	DUT3-3G-WB-A
	40.4
	1.7
	Yes / yes

	DUT3-3G-NB-BT
	> 100
	-
	Yes / yes

	DUT3-VoLTE-SWB-A
	15.0
	2.1
	No / yes

	DUT3-VoLTE-SWB-BT
	> 100
	-
	Yes / yes



Note that for electrical interface BT, the RCV signal is expected to be digitally zero, which causes a singular STMR calculation.

Acoustic echo control
[TBD]
Distortion
[TBD]
Delay
[TBD]
Echo control characteristics
[TBD]

Send speech quality and noise intrusiveness in the presence of ambient noise
[TBD]
Jitter buffer management behaviour
[TBD]
Conclusion
For testing the performance of electrical (headset) interface according to the latest draft CR to TS 26.131/132 [4] [5] and latest proposals [6], initial results were obtained in a test series with several recent mobile phones. 
Due to time constraints, only a subset of the tests could be reviewed and reported so far and are expected to be completed for SA4#115-e. At least for these presented measurements, the preliminary agreed setup and test descriptions seem to work as expected. Also, the provisional requirements are already in a reasonable range.
The document will be updated by the source when more results are available (more devices and configurations are planned).
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