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Test Environment Preparation for Speech Test
It is recommended to carry out tests in the reverberation chamber. 
· The chamber reverberation time should be between 0.4 second and 0.7 seconds. 
· The chamber frequency should be between 100Hz and 8kHz. 
· The background noise scenarios are defined in Scenario 1-3 below.
· The test subjects are defined in Scenario 4-7 below. 
· The distance between DUT and test subject should be at [30-60]cm.
· Other specifications for the reverberation chamber can take reference from ETSI EG 202 396-1 (part 6). 
It is acceptable to replace the reverberation chamber and the head model by a normal test lab and a real tester. However, the repeatability of the test will not be as good and it may be difficult to compare results across multiple devices.
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 the AI speech recognition system
The background noise definition:
	Noise
Scenario  No.
	Noise Scenario Category
	Distance between noise source & DUT
	Noise source level

	1
	Background with low noise
	1.5m
	Less than 40dB

	2
	Background with medium noise 
	1.5m
	40-60dB

	3
	Background with high noise
	1.5m
	60-70dB

	1. The background noise source should come from a TV show, a spoken conversation, music and a radio broadcast.
2. The noise source is recommended to use the default language configured on the device.
3. The noise should be:
               3 minutes TV show
               3 minutes human spoken conversation
               3 minutes music (CD or mp3 file) 
               3 minutes radio broadcast (anything)
The background noise can be looped as required



The voice source speed/frequency/tone:
	Scenario No.
	Gender distribution
	Age of the tester 
	Proportion
	Number of People 

	4
	Female 50%
Male 50%
	Below 7 
	20%
	For manual testing: More than [20] people. 
For tool testing: [50-100] people.

	5
	
	7-18
	20%
	

	6
	
	19-50
	40%
	

	7
	
	Beyond 50 
	20%
	


Speech Capabilities
Test Purpose
To verify that DUT supports automatic speech recognition (ASR), natural language understanding (NLU) and text-to-speech (TTS) capabilities.
Referenced Requirements
	TS47_3.4.3_REQ_001
	The AI Mobile Device SHOULD have speech ability.

	TS47_3.4.3_REQ_002
	The AI Mobile Device SHOULD support Automatic speech recognition (ASR) capabilities where the User has the ability to consent to ASR.

	TS47_3.4.3_REQ_003
	The AI Mobile Device SHOULD support Natural Language Understanding (NLU) capabilities where the User has the ability to consent to NLU.

	TS47_3.4.3_REQ_004
	The AI Mobile Device SHOULD support Synthesized Voice (Text-To-Speech (TTS) capabilities where the User has the ability to consent to TTS.

	TS47_3.4.3_REQ_005
	If the AI Mobile Device supports Voice Assistant then the requirements in section 3.4.3.1 SHALL apply.

	TS47_3.4.3.1_REQ_001
	AI Mobile Device SHALL support the following functions. 
Automatic speech recognition (ASR) capabilities. 
Natural Language Understanding (NLU) capabilities.
Synthesized Voice (Text-To-Speech (TTS)) capabilities. 


Test Method 
For the purpose of convenience, choose to use voice assistant service to verify whether DUT can support ASR, NLU and TTS.
Preconditions 
· Test Environment and Test subject preparation
As required in Section 6.3.1.
· Test Dataset  
ASR dataset: recorded wake-up words of all the test subjects 
•	The target voice volume should be more than 70dB.
•	The number of the recorded wake-up words should be repeated for [20] times.
•	The gender and age distribution of test subject refer to Scenario 4-7 in Section 6.3.1. 
NLU dataset: conversation scenarios for single subject 
•	The dialogs can be recorded in a quiet environment described in Scenario 1 in Section 6.3.1 by a test subject described in Scenario 6 in Section 6.3.1. The test dataset should include at least [1] of the following categories,
	Category 
	 Dialogs examples

	Send messages:
	“Open the message”
“Read the latest message”
“Reply to this number”
“Attach one photo in this message”
“Send this message”.

	Operate browser
	“Open browser and search where is the capital of France”
“Open browser and search how many kinds of cats are there”
“Open browser and search what is nuclear”
“Open browser and search what are the main types of roses”
“Open browser and search why is the sky blue”

	Call for location service
	“Find the nearest restaurant”
“Make a phone call to this restaurant”
“How to get there?”


TTS dataset:

•	Prepare at least [5] text sentences, and each sentence should be different from each other, and can be messages/ e-mails that contain numbers, letters, and symbols. 
Initial Configuration
DUT is Switched ON and is in idle mode. 
DUT is connected to the network.
Voice assistant is supported by DUT.
The default language configured on the device is recommended to be used for testing.
Test Procedure
	Step
	Test procedure
	Expected result

	1
	Play the recorded wake-up word one by one under background noise scenarios as defined in Scenario 1-3 in Section 6.3.1, respectively. Check the response of the DUT and determine whether the voice assistant wake-up is successful (such as displaying the text or giving the voice prompt).
	The voice assistant SHALL be awakened successfully.

	2
	The voice assistant is activated, play the recorded NLU dataset under background noise scenarios as defined in Scenario 1-3 in Section 6.3.1, respectively. Determine whether the voice assistant response correctly.
	The voice assistant SHALL response correctly in conversations and/or perform tasks successfully.

	3
	The voice assistant is activated, TTS dataset are sent to the DUT and get the voice assistant to broadcast the received text, and check whether the broadcast content is correct.
	The voice assistant SHALL speak the content correctly.
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Voiceprint Recognition Performance
Test Purpose
To verify that DUT meets the voice trigger performance requirements.
Referenced Requirements
	TS47_3.4.3.1_REQ_002
	The AI Mobile Device SHALL support voice trigger, and its specific requirements are listed in the following sub requirements: TS47_3.4.3.1_REQ_002.1, 002.2 and_002.3

	TS47_3.4.3.1_REQ_002.1
	The AI Mobile Device SHOULD support voiceprint recognition for preventing people other than the device’s owner from triggering voice assistant.

	TS47_3.4.3.1_REQ_002.2
	In a quiet environment, the following SHALL be required:
The true acceptance rate (TAR) >= (90)%, and the false acceptance rate (FAR) of voiceprint recognition <= (20)%. 

	TS47_3.4.3.1_REQ_002.3
	In a noisy environment, the following SHALL be required:
TAR >=(80)%, and FAR of voiceprint recognition <= (20)%.


Preconditions
· Test Environment and Test subject preparation
As required in TS.29 Smartphone Performance Test Case Guideline [4], section 6.1.2Section 6.3.1.
Note: For Quiet Environment, refer to the background noise scenarios as defined in Scenario 1 in Section 6.3.1 of which the noise level is less than 40dB. 
For Noisy Environment, refer to Scenario 2-3 in Section 6.3.1, of which the noise level is between 40 and 70dB. 
· Test Dataset 
Refer to Refer to ASR dataset described in Section 6.3.2.4TS.29, 6.1.3.1
Initial Configuration
DUT is Switched ON. 
Voice assistant is enabled with user’s consent.
DUT is connected to the networkconfigured to support at least LTE network.
Test subject is labeled as v(i), where i = 1 to n, where n is the total number of the test subjects.
Test Procedure
	Step
	Test Procedure
	Expected result

	1
	Switch on the voice assistant.
	The voice assistant is on.

	2
	Conduct the test in quiet environment, for each v(i) , enroll its wake-up word according to the system prompts.
	Wake-up word setting is successful.

	3
	Play the v(i) recorded wake-up word and record the success wake-up times as M(i).
	The value of M(i) are obtained. 

	4
	Play the rest (n-1) test subject’s wake-up word, check whether the voice assistant is waken-up and record the number of success as N(i).
	The values of N(i) are obtained.

	5
	Compute TAR and FAR of voiceprint recognition, compare the result with the value specified in the requirement TS47_3.4.3.1_REQ_002.2.
TAR=, FAR of voiceprint recognition=
	The TAR and FAR of voiceprint recognition result meets requirement TS47_3.4.3.1_REQ_002.2.

	6
	Repeat step 2-5 for noisy environment.
	All the TAR and FAR of voiceprint recognition results meet requirement TS47_3.4.3.1_REQ_002.3.


On-device Speech Recognition
Test Purpose
To verify that the voice assistant of DUT has the local capability to change system setting even in the case that without network connection and invoke native application. 
Referenced Requirements
	TS47_3.4.3.1_REQ_003
	The AI Mobile Device SHALL have on-device speech recognition library (i.e. with no access to the Internet) for changing the system setting (e.g. Turn Bluetooth on/off via voice assistant) and invoking the native applications (e.g. send SMS via voice assistant).  


Preconditions
· [bookmark: _Toc81490480]Test Environment and Test subject preparation 
As required in Section 6.3.1.
Refer to TS.29, 6.1.2.
· Test Dataset 
Local test dataset refer to TS.29 v6.0, 6.1.3.5.	The dialogs can be recorded in a quiet environment described in Scenario 1 in Section 6.3.1 by test subjects in Scenario 6 in Section 6.3.1. Each test subject should record at least [5] of the following categories,
	Category examples

	Set the volume of the phone
	Calculate mathematics

	Play local music
	Turn on the flashlight

	Set alarms on the phone
	Launch Applications

	Open the Gallery
	Add memos


Initial Configuration
DUT is Switched On.
Voice assistant is enabled with user’s consent.
The Network connection of DUT is Switched OFF.
Test Procedure
	Step
	Test procedure
	Expected result

	1
	Play the dialogs in the test dataset one by one and check whether voice assistant can response or execute correctly.On-device speech recognition capability test procedure refer to TS.29, 6.8.4.
	The voice assistant can response or execute correctly for all the test dialogs samples in the local test dataset.


Interaction with Third-party Applications
Test Purpose
To verify that voice assistant on DUT supports interaction with third-party applications.
Referenced Requirements
	TS47_3.4.3.1_REQ_004
	The AI Mobile Device SHOULD have access to different categories of applications and invoke these applications’ services and functions via voice assistant.


Preconditions
· Test Environment and Test subject preparation 
Refer to TS.29, 6.1.2.As required in Section 6.3.1.
· Test Dataset 
Third-party application test dataset will base on what third-party applications the DUT supports.
Look into the Self declare Form to see what third-party applications are supported by DUT ( Self declare FORM).
•	The dialogs in test dataset can be recorded in a quiet environment described in Scenario 1 in Section 6.3.1 by test subjects in Scenario 6 in Section 6.3.1. Each test subject should record at least [2] of the following categories,
• ‘check/send messages on a social App’
• ‘search information on a search engine App’
• ‘search item on a shop App’
• ‘navigate a location on navigation App’
Note: look into the Self declare Form to see what third-party applications are supported by DUT ( Self declare FORM).
Initial Configuration
DUT is Switched ON.
Voice assistant is enabled with user’s consent.
DUT is connected to the networkconfigured to support at least LTE network.
Test Procedure
	Step
	Test procedure
	Expected result

	1
	Play the dialogs in the test dataset one by one and check whether voice assistant can response or execute correctly.
	The voice assistant can response or execute correctly for all the test dialogs in the test dataset.


Information Search
Test Purpose
To verify that voice assistant on DUT supports information search.
Referenced Requirements
	TS47_3.4.3.1_REQ_005
	The AI Mobile Device SHALL support information search by on-device voice assistant.


Preconditions
· Test Environment and Test subject preparation
As required in Section 6.3.1.Refer to TS.29, 6.1.2.
· Test Dataset 
•	Refer to TS.29, 6.1.3.3 and 6.1.3.4.The dialogs in test dataset can be recorded in a quiet environment described in Scenario 1 in Section 6.3.1 by test subjects in Scenario 6 in Section 6.3.1. Each test subject should record at least [5] of the following categories,
	Category 
	Dialogs Examples

	Business & finance
	What is the stock market for GOOG?

	Food & drink
	How to cook t beef steaks

	Games & fun
	Play Hip-hop music

	Health & fitness
	What is the benefit of doing exercise?

	Children & family
	Where is the tallest building in the world?

	Navigation service
	How do I get to the nearest petrol station?

	Movies, Music, photos
	Open the photo that was taken in Beijing last month

	News & books
	Display the news for yesterday

	Productivity
	Is there any arrangement on 19th of March?

	Shopping
	What is the price for iPhone X on Amazon?

	Social & Communications
	Check my tweets on twitter 

	Sports
	What is the UK premier league football match for tonight

	Travel & transportation
	List some hotels in Dubai

	Weather
	Will it rain tomorrow?

	Knowledge & encyclopaedia
	Give me an introduction to the Law of Gravity


Initial Configuration
DUT is Switched On.
Voice assistant is enabled with user’s consent.
DUT is connected to the networkconfigured to support at least LTE network.
Test Procedure
	Step
	Test procedure
	Expected result

	1
	Play the dialogs in the test dataset one by one and check whether voice assistant can response or execute correctly.Information search test procedure refer to TS.29, 6.8.1 and 6.8.2.
	The voice assistant can response or execute correctly for all the test dialogs in the test dataset.The voice assistant can response correctly for all the information search that DUT supports. 


Interaction with Smart Devices
Test Purpose
To verify that voice assistant on DUT supports interaction with smart devices.
Referenced Requirements
	TS47_3.4.3.1_REQ_006
	The AI Mobile Device SHOULD support interaction with smart devices (e.g. home appliances) via voice assistant.


Preconditions
· Test Environment and Test subject preparation
As required in Section 6.3.1.
Refer to TS.29, 6.1.2.
· Test Dataset 
	Smart device test dataset will base on what smart devices that DUT supports.
Look into the Self declare Form to see what smart devices are supported by DUT ( Self declare FORM).
•	The dialog can be recorded in a quiet environment described in Scenario 1 in Section 6.3.1 by test subjects in Scenario 6 in Section 6.3.1. One example is turning smart device on/off and more dialogs can be included if needed. 
Note: look into the Self declare Form to see what smart devices are supported by DUT should ( Self declare FORM).
Initial Configuration
DUT is Switched ON.
Voice assistant is enabled with user’s consent.
DUT is connected to the networkconfigured to support at least LTE network.
Test Procedure
	Step
	Test procedure
	Expected result

	1
	Play the dialog in the test dataset and check whether voice assistant can interact with smart devices successfully.Interaction with smart devices test procedure refer to TS.29, 6.8.2.
	The voice assistant can interact with smart devices successfully. 
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