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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 [1] and 26.132 [2], an initial test series was conducted in order to investigate the applicability of test methods as well as the provisional requirements. This document summarizes the findings made so far.
Test setup
Analogue interface
Echo path
For several measurements, an artificial echo path from the headphone output (RCV) to microphone input (SND) is required and is currently specified with a constant loss of 30 dB. However, the term "echo loss" typically assumes that the nominal level between SND and RCV path are identical, which is not the case for headsets. Due to the different nominal levels for SND (-60 dBV) and RCV (-39 dBV), the coupling between the paths has to be compensated by an offset of -21 dB. It is suggested to add this clarification to the current draft CR [5] of TS 26.132.
Output channel for RCV
Headsets to be connected to an electrical interface UE are usually realized with stereo connectors for binaural listening (also for playback of e.g., music). For telephony applications, only a single-channel signal in RCV is used and monaural or stereo headsets might be connected. However, since it is in general not possible for the analogue interface UE to detect the type of headset (monaural/stereo) and will in consequence operate with a single nominal level at the stereo outputs of the electrial interface UE. On the other hand, a connected monaural headset could operate in two different ways: either it includes a voltage sum of left and right channel (+ 6 dB), or it may simply use just one of the two available channels.
The current draft CR [5] of TS 26.132 does not precisely specify that the nominal level of ‑39 dBV refers to one of the two possible output channels. Thus, it is suggested to add this information and specify just one electrical interface output channel to be used for testing (e.g., right channel).
In consequence, test methods and requirement related to monaural vs binaural listening (as for e.g., handset UE or headset UE) do not apply for electrical interface UE.
Digital interface
Monaural vs binaural listening
In a similar way as for the analogue electrical interface UE, test methods and requirement related to monaural vs binaural listening do also not apply for digital electrical interface UE.
[bookmark: _Ref71730781]RCV Volume control setting
Several test methods and requirements for all acoustical interface UEs (handset, headset, hands-free) are specified for different RCV volume control settings than nominal level, like e.g., minimum, maximum or any/each volume setting. 
For the digital headset interface, the volume control setting at the UE might not change the signal level at all:
· In contrast to analogue interface UE, the RCV output level does not necessarily correspond to a certain acoustic sound pressure level. The connected digital headset is always a powered/active device and typically provides an own volume control for the electro-acoustic output.
· Any level change performed on the digital signal in the UE is also not recommended:
· When amplifying a signal digitally, overload/clipping may occur.
· When attenuating the signal digitally, the dynamic range is reduced, and the signal may be scaled too close to the quantization noise.
In case electrical interface UE uses Bluetooth as a connection, the volume control of the UE actually controls the volume setting of the connected headset, due to a control feature in the protocol stack. It is currently unclear if or how this or a similar method applies for an USB connection. But also in this case, it seems reasonable to not perform amplificiation or attenuation in the UE.
For this reason, it is suggested to specify test methods and requirements for digital elecrical interface UE only for one (nominal) volume setting, i.e., other volume settings do not apply.
Testing in SWB/FB mode
Due to the currently available codecs used for the Bluetooth transmission path, audio bandwidths up to 8 kHz are supported over this link. This will have implications when running tests in SWB or FB mode.
It is suggested to add a note in the corresponding clause on test equipment/setup in TS 26.132 and consider this use case for the requirements.
Test methods and requirements
Overview
The following sub-clauses provide initial findings on test methods and requirements in 3GPP TS 26.131/132 for electrical interface UE.
In general, test methods and requirements in SND should be similar/comparable to headset or handset UE.
For RCV, two issues weren often noticed during the implementation of the test methods and requirements:
1) The nominal levels for analogue and digital electrical interface UE differ (-39 dBV vs -16 dBm0) and may lead to different handling of these two cases.
2) Most electrically measured signals do not correspond directly to the user's perception, because the electro-acoustic interface is missing, which might degrade or improve quality. In some cases, a virtual calibration of the measurement to an expected acoustical level solves the problem for the test method, but requirements are more difficult to chose.
Loudness ratings

Idle channel noise
The idle noise measurement and requirement for electrical interface UE in RCV differs significantly from the acoustical interface UE cases, where the measured level directly correspond to the perception of the user. To obtain comparable requirements as in SND, the following approach is suggested:
The requirements for SND direction are -64 dBm0(p) (for NB) / -64 dBm0(A) for (WB/SWB/FB) and the nominal/average level is -16 dBm0. This could also be expressed as a kind of “SNR” of 48 dB between (weighted) idle noise and nominal level. With this assumption, the following main requirements can be derived:
· for analogue electrical interface UE: -39 dBV (nom. Level) – 48 dB = -87 dBV(A/p) 
· for digital electrical interface UE: -16 dBm0 (nom. Level) – 48 dB = -64 dBm0(A/p) (same as for SND).

Other requirements and objectives are then determined relative to the main requirement, as shown in Table 1.
[bookmark: _Ref71731026]Table 1: Proposed idle noise requirements RCV
	Requirement/Objective 
	Handset/Headset UE
[dBPa(A)]
	Analogue El. Intf. UE
[dBV(A/p)]
	Digital El. Intf. UE
[dBm0(A/p)]

	NOM, Level Requirement
	-57
	-87
	-64

	NOM, Level Objective
	-64
	-94
	-71

	MAX, Level Requirement
	-54
	-84
	-61

	NOM, Level vs Freq. Objective
	-60
	-90
	-67

	NOTE: MAX volume settings may not be applicable, see clause 2.2.2.



Sensitivity/frequency characteristics
[TBD]
Sidetone characteristics
As stated also in ITU-T P.381 [6], it is recommended that analogue electrical interfaces should provide a side-tone, especially for headsets that completely seal the ear canal. However, since the sidetone actually depends on the type of headset and may also be realized electrically inside the headset, it seems to make sense to use the same (or a similar) requirement as currently specified for handset/headset UE, where just a lower bound for STMR (maximum sidetone level) is mandated and an upper bound is given as performance objective (minimum sidetone level).
For the sidetone delay, it is unclear how to handle non-existing sidetones. A clear criterion like e.g., a SMTR threshold, is currently missing. This also applies in general for all acoustic interface UE types.
However, for the digital interface, sidetone tests do in general not apply. Due to the rather short required sidetone delay (< 5 ms), only analogue implementations are practically possible. Via USB connection, this might be challenging, because at least one A/D and one D/A conversions are involved. But with an additional Bluetooth link with delays, this requirement is even impossible. However, sidetone tests should remain also for digital headset interface in order to ensure that no sidetone is transmitted over the digital paths. A note should be added in the corresponding test method clauses.
Stability loss
Does not apply to electrical interface UE.
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
So far only connections with 3G were evaluated, where these tests do not apply.
Conclusion
The source proposes to take the suggestions made in this document into account for the next update of the change request drafts for TS 26.131 and TS 26.132. The document will be updated by the source when more findings on certain test methods or requirements are available, including preliminary measurements results.
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