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1. Introduction
This contribution brings some initial, high-level aspects on the work item on Extension for headset interface tests of UE (HInT), approved at SA#88e. The objectives of the HInT work item are [1]:
· Update clause 4 (“Interface definition”) of TS 26.131 to include standardized analogue (wired) and digital (wired and wireless) headset interfaces.
· Update clause 5 ("Test configurations") and/or clause 6 ("Test conditions") of TS 26.132 for setup of headset interface testing.
· Updates clauses 7-10 (NB/WB/SWB/FB test methods) of TS 26.132 for new headset interface tests.
· Updates clauses 6-9 (NB/WB/SWB/FB performance) of TS 26.131 for new requirements and objectives of headset interface tests.
Whenever possible, existing tests and requirements of specifications like e.g., 3GPP TR 26.954 and Recommendation ITU-T P.381 and P.382 should be considered/referenced.
We consider specifically objectives listed in bullets #1 and #4 and the recommendation on existing requirements. Note that the HInT WID includes a typo on the clause numbering for 26.131 (clauses 5-8 for NB to FB).  

2. Review of technical requirements in ITU-T P.381/382
We consider in this section technical requirements for the electrical interface in “communication mode” (clause 7.1) defined in ITU-T P.381 [2]. We do not address the “multimedia playback” mode (clause 7.2) of ITU-T P.381. 
The electrical interface is defined in ITU-T P.381, together with the POI in sending (input of the reference speech coder of the system simulators) and receiving (output of the reference speech coder of the system simulators).
A complete summary of technical requirements is provided below, with light-grey highlighting for provisional/ffs clauses:
· Delay (clause 7.1.2.1): recommendation to minimize delay, with a limit of 70 ms for terminal specific implementation dependent delay
· Level in Sending direction for nominal input level (clause 7.1.3.1): −16 dBm0 ±3 dB at nominal level
· Level in Receiving direction for nominal input level (clause 7.1.4.1): −30 / -39 / -55 dBV ±6 / ±3 / ±6 dB at the maximum / nominal / minimum volume setting (respectively)
· Level in Sending direction for low/high input level (clause 7.1.5.1): see Table 7-1 in ITU-T P.381
· Linearity in receive (clause 7.1.6) is ffs
· Sending frequency response (clause 7.1.7.1): see Table 7-2 for NB, Table 7-3a/3b/3c for WB/SWB/FB in clause 7.1.7.1 in ITU-T P.381 – note that SWB/FB requirements are provisional
· Receiving frequency response (clause 7.1.8.1): see Table 7-4 for NB, Table 7-5a/5b/5c for WB/SWB/FB in clause 7.1.8.1 in ITU-T P.381 – note that SWB/FB requirements are provisional
· Sidetone loss (clause 7.1.9.1): The STMR shall be ≥ 20 dB and should be ≤ 35 dB for the nominal setting of the volume control. For all other positions of the volume control, the STMR shall be ≥ 10 dB.
· Sidetone delay (clause 7.1.10.1): ≤5 ms (shall in WB, SWG, FB and should in NB)
· Noise in sending direction (clause 7.1.11.1): SNR ≥ 30 dB, with a limit of 10 dB on spectral peaks compared to average spectrum
· Noise in receiving direction (clause 7.1.12.1): SNR ≥ 30 dB at nominal volume setting and ≥ [39] dB dB at maximum volume seting, with a limit of 10 dB on spectral peaks compared to average spectrum
· Sending distortion (clause 7.1.13.1): see Table 7-6 for mask on ratio of signal to harmonic distortion
· Receiving distortion (clause 7.1.14.1): see Table 7-7 for mask on ratio of signal to harmonic distortion
· Noise cancellation in sending (7.1.15.1) is provional and left with limits tbd on average S/N/G-MOS-LQOn/w/s/f.
· One-way speech quality in sending (7.1.16.1): The speech processing prior to the encoder in the terminal is disabled for this test. MOS-LQOs > [TBD] in NB, WB, SWB, FB
· One-way speech quality in receiving (7.1.17.1): The speech processing after the decoder in the terminal is disabled for this test. MOS-LQOs > [TBD] in NB, WB, SWB, FB
· TCLw (clause 7.1.18.1): TCLw ≥ 46 dB at nominal volume control and  ≥ 46 dB at maximum volume control, and TCLw ≥ 50 dB as a performance objective
· Temporal echo effects (clause 7.1.19.1): provisional requirement on measured echo attenuation during single talk
· Double talk performance (clause 7.1.20.1.1, 7.1.20.2.1, 7.1.20.3.1): provisional requirement on attenuation range in the sending / receiving direction and detection of echo componentsduring double talk
· Activation in sending (clause 7.1.21.1): requirement on minimum activation level in the send direction (LS,min).

ITU-T P.382 [3] also defines requirements for the “communication mode” that might be seen as relevant, however they point to P.381, therefore they are not reviewed here.

3. Discussion and conclusion
In Appendix A we suggest draft updates to Clause 4 of TS 26.131 to cover testing with an electrical interface, based on P.381. This would address bullet #1 of the HInT WI objectives.
[bookmark: _GoBack]We suggest discussing the requirements defined in ITU-T P.381/382, and identifying the most relevant ones for 3GPP. Based on this discussion one could initiate a draft CR to TS 26.131 with a basic structure (with clause headings) listing potential requirements to be developed for the electrical interface.
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Appendix A: potential update to clause 4 of TS 26.131

[bookmark: _Toc19285487]4	Interfaces
The interfaces required to define terminal electro-acoustical characteristics are shown in TS 26.132. These are the air interface and the point of interconnect (POI). The interfaces are shown for one-channel (mono) operation, interfaces for two-channel (stereo) operation is for further study.
The Air Interfaces for GSM, 3G, LTE and NR are specified by GSM 05, 3GPP 45, 3GPP 25, 3GPP 36 and 3GPP 38 series specifications, and the Air Interface for WLAN access to EPC is specified by WLAN access to EPC as defined in TS 23.402 [19] and TS 24.302 [20]. MTSI speech aspects are specified by TS 26.114 [17].
Measurements can be made using the system simulator (SS) described in TS 26.132.
The POI with the public switched telephone network (PSTN) is considered to have a relative level of 0 dBr.
Five classes of acoustic interface are considered in this specification:
-	Handset UE including softphone UE used as a handset;
-	Headset UE including softphone UE used with headset;
-	Desktop-mounted hands-free UE including softphone UE with external loudspeaker(s) used in hands-free mode;
-	Vehicle-mounted hands-free UE including softphone UE mounted in a vehicle;
-	Hand-held hands-free UE including softphone UE with internal loudspeaker(s) used in hands-free mode .
(sSee definition of softphone in Clause 3.1)
NOTE:	The requirements and performance objectives for a softphone UE shall be derived according to the following rules:
-	When using a softphone UE as a handset: requirements and performance objectives shall correspond to handset mode.
-	When using a softphone UE with headset: requirements and performance objectives shall correspond to headset mode.
-	When a softphone UE is mounted in a vehicle: requirements and performance objectives shall correspond to vehicle-mounted handsfree mode.
-	When using a softphone UE in hands-free mode:
-	When using internal loudspeaker(s), requirements and performance objectives shall correspond to hand-held hands-free.
-	When using external loudspeaker(s), requirements and performance objectives shall correspond to desktop-mounted hands-free.
An electrical interface is also considered in this specification. See TS 26.132 for details on standardized analogue (wired) and digital (wired and wireless) headset interfaces. For the electrical interface, the POI in sending / receiving direction is respectively defined as the input / output of the reference speech coder of the system simulator.
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