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[ITU-T G.100.1] Recommendation ITU-T G.100.1 (2015), The use of the decibel and of relative levels in speechband

telecommunications.

[ITU-T P.57] Recommendation ITU-T P.57 (2011), Artificial ears.

[ITU-T P.58] Recommendation ITU-T P.58 (2013), Head and torso simulator for telephonometry.

[ITU-T P.380] Recommendation ITU-T P.380 (2003), Electro-acoustic measurements on headsets.

[ITU-T P.381] Recommendation ITU-T P.381 (2017), Technical requirements and test methods for the universal

wired headset or headphone interface of digital mobile terminals.

[ITU-T P.382] Recommendation ITU-T P.382 (2016), Technical requirements and test methods for multi-

microphone wired headset or headphone interfaces of digital wireless terminals.

[EN 50332-1] CENELEC EN 50332-1 (2013), Sound system equipment: Headphones and earphones associated
with personal music players. Maximum sound pressure level measurement methodology. General

method for "one package equipment".
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[EN 50332-2] CENELEC EN 50332-2 (2013), Sound system equipment: Headphones and earphones associated
with personal music players. Maximum sound pressure level measurement methodology. Matching
of sets with headphones if either or both are offered separately, or are offered as one package
equipment but with standardised connectors between the two allowing to combine components of

different manufacturers or different design.

[EN 50332-3] CENELEC EN 50332-3 (2017), Sound system equipment: Headphones and earphones associated
with personal music players — Maximum sound pressure level measurement methodology — Part 3:

Measurement method for sound dose management.
[IEC 60268-1] IEC 60268-1:1985, Sound system equipment — Partl: General.

[IEC 61252] IEC 61252:1993, Electroacoustics - Specifications for personal sound exposure meters, including

its AMD1:200 and AMD2:2017.
[IEC 61672-1] IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications.

[IEC 62368-1] IEC 62368-1:2018, Audio/video, information and communication technology equipment — Part 1:

Safety requirements.
[ISO 226] 1SO 226:2003, Acoustics — Normal equal-loudness-level contours.

[ISO 11904-1] 1SO 11904-1:2002, Acoustics — Determination of sound immission from sound sources placed close

to the ear — Part 1: Technique using a microphone in a real ear (MIRE technique).
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Statistics Statistics

Today's security allowance 529%, Today's security allowance

51.6% " 119.5%
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0 I | | 0
L]
00:01 04:15 00:01

04:
Sound track #5 Time left: 01:14:17 Sound track #5 Time left: 00:00:00

: Today's listening time: 37 min f Today's listening time: 1:80h
Discl y 2 Discl \ 2
Lt Average dB level (Leq) : 93.3 dB i Average dB level (Leq) : 93.5dB

Disclosure
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ﬂ SAFELISTEN ﬂ SAFELISTEN

50% of daily
allowance: You have
spent 50% of your
safe listening
allowance for the day.
Keep the volume low
to listen longer.

Hey! Your last sound
dose was 60%.

Well done! Keep
listening safely.
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I 14:15 1 14:15
Safelisten Information

How does loud music n
affect my ears?

Hearing damage may not be noticeable
What is safe listening? initially. At first you may only have

trouble hearing high-pitched sounds like
—'JVJV_ bells or experience persistent tinnitus.
ey

‘What does hearing loss sound like?

How can I make listening
safe on my device?

\‘Q,e, Find out here.

Centres for disease control and
prevention
Hear the world

-

What is safe listening?

No, thanks. Play my music OK, thanks. Play my music
el . Cy
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http://www.who.int/pbd/deafness/Monograph_on_situation_analysis_and_background for_standards for safe_listening_systems.pdf
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DRP to diffuse-field
correction

Sound Body and
L —» Room |—» Y
sources outer ear

| A-weighting >

H.870(18)_FII.1

—» Eardrum [—» Middle ear —»{ Inner ear
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Earphone Rx response comparison on HATS
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#11.2 - [EN 50332-2i2 L 2 | KRBFRBRE D~y Ny MN#EDU3A 7 Z—THIH TOHIEE

E- [IEC 60268-1] programme simulation noise signal of 75 mV X, 94 dBSPL(A)D &+ L~V & LT 5,

Programme simulation noise Headset response A-weighting A-weighted acoustic
IEC 60268-1 (adjusted for 75 mV)  |Flat DF-corrected response IEC 61672-1 EN 50332-1
SPCV =75 mV; EN 50332-2
[Hz]  PSM[dBV] PSMI[VA2] [Hz] [dBPa/V] [Pa/V] [Hz] [dB] [gain] [Hz] [dBPa] [Par2]

20 -48.56 1.39E-05 20 25.10 12.55 20 -50.40  -2.52E+01 20 -73.85 4.12E-08
25 -45.26 2.98E-05 25 25.10 12.55 25 -44.82  -2.24E+01 25 -64.98 3.18E-07
31.5 -42.46 5.68E-05 31.5 25.10 12.55 31.5 -39.53  -1.98E+01 315 -56.89 2.05E-06
40 -40.26 9.43E-05 40 25.10 12.55 40 -34.54  -1.73E+01 40 -49.70 1.07E-05
50 -38.56 1.39E-04 50 25.10 12.55 50 -30.28  -1.51E+01 50 -43.73 4.24E-05
63 -37.36 1.84E-04 63 25.10 12.55 63 -26.22  -1.31E+01 63 -38.48 1.42E-04
80 -36.46 2.26E-04 80 25.10 12.55 80 -22.40  -1.12E+01 80 -33.75 4.21E-04
100 -35.96 2.54E-04 100 25.10 12.55 100 -19.15  -9.57E+00 100 -30.00 1.00E-03
125 -35.56 2.78E-04 125 25.10 12.55 125 -16.19  -8.10E+00 125 -26.65 2.16E-03
160 -35.26 2.98E-04 160 25.10 12.55 160 -13.25  -6.62E+00 160 -23.40 4.57E-03
200 -35.16 3.05E-04 200 25.10 12.55 200 -10.85  -5.42E+00 200 -20.90 8.12E-03
250 -35.06 3.12E-04 250 25.10 12.55 250 -8.68  -4.34E+00 250 -18.63 1.37E-02
315 -35.06 3.12E-04 315 25.10 12.55 315 -6.64  -3.32E+00 315 -16.60 2.19E-02
400 -35.06 3.12E-04 400 25.10 12.55 400 -4.77  -2.39e+00| 400 -14.73 3.37E-02
500 -35.06 3.12E-04 500 25.10 12.55 500 -3.25  -1.62E+00 500 -13.20 4.78E-02
630 -35.06 3.12E-04 630 25.10 12.55 630 -1.91 -9.54E-01 630 -11.86 6.51E-02
800 -35.06 3.12E-04 800 25.10 12.55 800 -0.79 -3.97E-01 800 -10.75 8.41E-02
1000 -35.16 3.05E-04 1000 25.10 12.55 1000 0.00 0.00E+00 1000 -10.06 9.87E-02
1250 -35.36 2.91E-04 1250 25.10 12.55 1250 0.58 2.88E-01 1250 -9.68 1.08E-01
1600 -35.66 2.72E-04 1600 25.10 12.55 1600 0.99 4.97E-01 1600 -9.56 1.11E-01
2000 -36.06 2.48E-04 2000 25.10 12.55 2000 1.20 6.01E-01 2000 -9.75 1.06E-01
2500 -36.66 2.16E-04 2500 25.10 12.55 2500 1.27 6.36E-01 2500 -10.28 9.37E-02
3150 -37.56 1.76E-04 3150 25.10 12.55 3150 1.20 6.01E-01 3150 -11.25 7.49E-02
4000 -38.76 1.33E-04 4000 25.10 12.55 4000 0.96 4.82E-01 4000 -12.69 5.38E-02
5000 -40.16 9.65E-05 5000 25.10 12.55 5000 0.56 2.78E-01 5000 -14.50 3.55E-02
6300 -42.06 6.23E-05 6300 25.10 12.55 6300 -0.11  -5.70E-02 | 6300 -17.07 1.96E-02
8000 -44.46 3.58E-05 8000 25.10 12.55 8000 -1.14 -5.72E-01 8000 -20.50 8.91E-03
10000 -46.96 2.02E-05 10000 25.10 12.55 10000 -2.49  -1.24E+00| 10000 -24.34 3.68E-03
12500 -49.86 1.03E-05 12500 25.10 12.55 12500 -4.25  -2.12E+00| 12500 -29.01 1.26E-03
16000 -53.26 4.72E-06 16000 25.10 12.55 16000 -6.70  -3.35E+00| 16000 -34.86 3.27E-04
20000 -56.66 2.16E-06 20000 25.10 12.55 20000 -9.34  -4.67E+00| 20000 -40.90 8.13E-05

total [V/2] 5.63E-03 total [Pa’2] 9.97E-01

total [V] 7.50E-02 total [Pa] 9.99E-01

total dBSPL 9.40E+01

11 RE;—T4F T F LT TFrRAD b
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TAT T TV = a rONE)THIES N 256, BEEHEBLIOEFEDRO L) R TROT VXN« F—F 44 -
VAT LD, XA =T — 7 e —F Lo TEHASNRITIUER B0, AU 2 — AHIBERRERED T A
T LNSpap T, FIREZRIRIEAAILZ T 272010, DO T Y LAV TEITENRITIUZR L RWEENH
%o

FI6IL., (EEYRRFEDAT 4T Y —AT TV r—va ORI TR Y I F ¥ ENLHED T L—F—F—T 1 AT X
T L DB AR,
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Volctrl |—» Effects —» DAC [|—» Headphones [—» D}E)l;to —» A-weight |- P,
Seall) L AD
Media [¥Y» Effects
SPAC(f’VOl’level) > H.870(18)_FIl.6
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EHRESROZ L,

AT Y L L E =285 5 -4 dBFS [EN 50332-11F TALSH 256, BLOFEEICARY = — AHIEEEEZ 2 LS E 5
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LAL7e3 b, HEHEEIL, — AR 23192 OICBEET 5,
- BN T FMEE WY AT EERT 5

- T AR=T Y —NR LD E, VRAIZREL LD,

- BFEBOANRT M varT oI NEBEEND,
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[F3) * T4 X

(T DI, ZOBRYVED AR RIRER S TR L7V, )

[b-Neitzel and Fligor] > 5 xR D & 5 12725,

Lindgrends & U'Axelsson (Lindgrends J: (NAxelsson 1983)id, EE %/ A A~DOFHITER T 5 —FFH L ZWMED 7 MTTS)
DIFFEITB N TIOANDHERE Zat L. 245 0, [ CRHeR 0 5% ) A X KO TAE T Shiz
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TTS# R % LE LT,
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FFMI94dB)ICBEE L, 37> & < (10043 %180043)EI1E L7z Z & By dvo Tz, T OFZEIL, Lindgrends X U'Axelsson DA 4L
LRI, BEONENTTSO Y A7 1B E G2 D RMENH D Z & E2RELTND,

Strasser, Irle, and Scholz (Strasser et al, 1999)i%, 42" =3 /L —{HHEL L2 @& (94dB for 1 hr), 4 7bH, B/ A
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T e RSt LIHTORIE L REEC. ZORZRIL. 753y 7 BB OBIEIIC R D EREEY . DX A4 7D
T L OVEYR ) A X L IR 5,

Mostafapour 1998(Mostafapour et al, 1998)i%. 504 O KA DR (F14)22.15%) O [ OBE SRR A i~ 7z, 15
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7=

%12, Swanson 5 (Swanson 5, 1987)i%, 20 A D BHEMERE (2, 1ZIFRE DT XL ¥ — (#9106 dBA)DFHEB LN/ A X
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stapedius muscle reflex T

(T DI, ZOBRYVED AR RIRER S TR L7V, )

TP E G & LT 57TV 5 Stapedius muscle reflex (SMR) X, EAEMREFICE L EN L &I, ARV I VDA
ARTFTATABIORT U Z ARz s Ja—va BT 270t AThL, ZORKGIESHFREENTND
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DEEND HRETH D,
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VII.2 BRIV A=V TTNA ADIZD OO —F & L COFROBE S N7 v —(B)

KVILLIEZ, ZO#EEOEEOMIENED L IICT A ANTEEINEGELINERATIZ 2N ET D, BEIN
7 u—fF)EEte,

N |t A clear, concise message/warning included on the external packaging of the devices, wherever possible.

Packaging | » Message should appear on a plain background and be short, simple, and clear, with a relevant illustration.

* The manual should clearly state that unsafe listening practices of the device may pose the risk
of permanent hearing loss.

User « It should indicate that the device is equipped with safety features to help users protect their hearing

e » This message should align with the information provided through the device interface. It should contain similar

texts regarding the risks of hearing loss from unsafe listening and the recommendations for safe listening.

« It should also detail the safe listening features within the device.

* A visible icon on the device screen will direct users to the general information on safe listening.
* This icon will also lead the user to a display (in devices with screens) which provides information regarding

Device individuals' listening parameters and (daily and weekly) usage statistics.
interface
 » The first use of ear/headphones with the device should direct the user to a tutorial with information
on safe listening, how to practise it, and their personal listening profile (same information as available
through the icon).
First use

_| * It will describe the standard levels for adults and children and allow the user to select a level.

« User will be given the option to set up how often and at what levels of usage they wish to receive
the notifications.

¢ The information on the daily/weekly sound allowance consumption is available to users at any time
through the distinctive icon above mentioned

Personal + Calculation should include all sounds played through the music players or online, so long as ear/headphones
usage are used.

* The displayed information should include: weekly allowance used and remaining; listening time
(for the day/week), and indicate how the user's listening has been for the past 7 days, including
current day, where possible.

* Warnings and cues for action shall be delivered every time the user reaches 100% of the allowance
exposure levels and also as per settings customized by the user.

* These should be visual (where possible) and audible/vibratory to ensure that the user's attention be directed

plotifications towards these.

* The notifications should include information on the level of audio usage and the corresponding
recommendations for safe listening (see clause VIL.4.1 for examples).

* Each day the first time a user connects to ear/headphones or starts playing music, the device could

Daily aletts give a welcome message based on the usage on the previous days/week (see clause VI11.4.2 for examples).

H.870(18)_FVIl.1
MVIILL - BERY A= TTFNAL ZADEREO—EFE LTOEBEHEORN

VIIL3 BEHEL R T A — 22T DA 2 —PIRE T 2 JE O]

WM SRR FTREZR 7 A 2 2 LT, =2 —Hid, = —FORBEEICE T 2 H@a ks, Hilksh, Rahs
FNRA A LD THRAASR—Z(HR)] IZT7 7 BATHZ ERTERITNIER LR, 2O TR, =—Fi%, ik
DR BRI E 72138 =0 DI T 7 4 v I RBUCT 7B AL, BRETRWIEBREERRAELEZNE ) MBI
EDZA T OREEERFEE LI 2 BT 5, 2—FORBEEORTIL, UTFEzEt,
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- BEREFEFLUOMHO 7T 7FoR

- 1LEOSTENTET A AT VLA 2N LIEHRAOEFEBHDO T T 7 4 v 7 Fow,
- fFH ., BETH B OBEREER (R & 53),

VI3l BEREHEON®R

BRFFAMEOE AL, ’IVIL2IZRTEIICT T 7T TIBRD I ENTE D,

Listening time (for last seven days):
4 hours 20 minutes

B Used

. Remaining

H.870(18)_FVII.2
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