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AI Application Requirements	Comment by Author: Change No 56
AI applications include but are not limited to biometric functions, image processing, speech, augmented reality (AR) and system optimization categories. If any such functions are supported on the device then the following corresponding requirements apply.	Comment by Author: Change No 57	Comment by Paul Gosden: TSGAI10c proposed changed review but not approved. To be discussed further once the rest of the changes in this CR have been approved.
[bookmark: _Toc11071589][bookmark: _Toc16506730]Biometric Performance Requirements	Comment by Author: Change No 58	Comment by Paul Gosden: TSGAI10c Change to section 4.4.1 Approved.
	TS47_4.4.1_REQ_001	Comment by Author: Change No 59
	An AI Mobile Device SHOULD implement and certify one or more of the biometric systems defined by TS47_3.4.1_REQ_001.1, TS47_3.4.1_REQ_001.2 and TS47_3.4.1_REQ_001.3.
The following requirements in this subsection SHALL apply if, and only if, the AI Mobile Device supports TS47_4.4.1_REQ_001.


	TS47_4.4.1_REQ_001.21
	An AI Mobile Device SHOULD support a 2D facial biometric system.

	TS47_4.4.1_REQ_001.32
	An AI Mobile Device SHOULD support a 3D facial biometric system.

	TS47_4.4.1_REQ_003
	An AI Mobile Device SHOULD support a fingerprint biometric system.

	TS47_4.4.1_REQ_002
	The biometric key performance indicators (KPIs) for the supported biometric system SHOULD be certified by one or more of the following programs:
· Fast IDentity Online (FIDO) Alliance Biometric Component Certification Program
· Internet Finance Authentication Alliance (IFAA) biometric Certification Program

	TS47_4.4.1_REQ_003004
	An AI Mobile Device supporting 2D facial biometric system SHALL support the biometric KPI requirement TS47_4.4.1_REQ_003004.1 for each of the use cases: Device Unlock, Application Login and Payment Authorization.

	TS47_4.4.1_REQ_003004.1
	2D Facial FAR <= [0.002]% and FRR <= [3]% simultaneously

	TS47_4.4.1_REQ_004005
	An AI Mobile Device supporting 3D facial biometric system SHALL support the biometric KPI requirement TS47_4.4.1_REQ_004005.1 for each of the use cases: Device Unlock, Application Login and Payment Authorization.

	TS47_4.4.1_REQ_004005.1
	3D Facial FAR <= [0.001]% and FRR <= [3]% simultaneously

	TS47_4.4.1_REQ_005006
	An AI Mobile Device supporting fingerprint biometric system SHALL support the biometric KPI requirement TS47_3.4.1_REQ_005006.1 for each of the use cases: Device Unlock, Application Login and Payment Authorization.

	TS47_4.4.1_REQ_005006.1
	Fingerprint FAR <= [0.002]% and FRR <= [3]% simultaneously

	TS47_4.4.1_REQ_007
	The biometric key performance indicators (KPIs) for the supported biometric system SHOULD be certified by one or more of the following programs:
· Fast IDentity Online (FIDO) Alliance Biometric Component Certification Program
· Internet Finance Authentication Alliance (IFAA) biometric Certification Program
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	TS47_4.4.2_REQ_001	Comment by Author: Change No 60
	An AI Mobile Device SHOULD have on-device computer vision capabilities which can be directly used by native and third-party applications through an OEM specific API.


This section defines the requirements for on device computer vision capabilities and Device Image Processing Application	Comment by Paul Gosden: TSGAI10d approved

	TS47_4.4.2_REQ_001002
	An AI Mobile Device SHALL SHOULD have optical character recognition (OCR) capability on the device.

	TS47_4.4.2_REQ_002 003
	An AI Mobile Device SHOULDSHALL have image detection, image classification and image segmentation capabilities on the device.

	TS47_4.4.2_REQ_0030040
	An AI Mobile Device SHOULDSHALL have face detection and face clustering capabilities within a group of photos on the device.

	TS47_4.4.2_REQ_0040050
	An AI Mobile Device SHOULDSHALL have video super-resolution capabilities on the device.

	TS47_4.4.2_REQ_005006	Comment by Paul Gosden: TSGAI10d Changes to REQ_001 to 005 approved
	An AI Mobile Device SHOULDSHALL have video classification capabilities on the device.


[bookmark: _Hlk10729921][bookmark: _Hlk2325813]On-Device Image Processing Applications	Comment by Paul Gosden: TSGAI10c Changes from here on have not been reviewed
	TS47_4.4.2.1_REQ_001	Comment by Author: Change No 61
	· The AI Mobile Device SHALL SHOULD provide the capability to support all of the following applications, photo scene detection and recognition where the User has the ability to consent to their use:
· Photo scene detection and recognition
1. Identification of one or more objects in different scenes such as portraits, landscapes, foods, night scenes and texts, etc.
2. Scene detection capabilities to optimize camera settings for image capture based on scene content. 
· Text detection and recognition of downloaded languages:
· 
Note: Where this data is Sensitive and / or Personal Data, it needs to be treated as such, abiding by applicable data protection laws

	001.1
	If REQ_001 is supported then the AI Mobile Device SHALL support
Identification of one or more objects in different scenes such as portraits, landscapes, foods, night scenes and texts, etc.

	001.2
	If REQ_001 is supported then the AI Mobile Device SHALL support
Scene detection capabilities to optimize camera settings for image capture based on scene content. 

	TS47_4.4.2.1_REQ_002	Comment by Paul Gosden: TSGAI10d Req 001 & 002 approved
	The AI Mobile Device SHOULD support text detection and recognition of installed language packages, where the User has the ability to consent to the text detection and recognition use.

	TS47_4.4.2.1_REQ_002003
	The AI Mobile Device SHOULD support  automatic language detection.

	TS47_4.4.2.1_REQ_0043
	The AI Mobile Device SHOULD provide personalized FPE for users based on gender, age, and skin tone.

	TS47_4.4.2.1_REQ_0054
	The AI Mobile Device SHOULD support FPE of multiple people in a single photo.

	TS47_4.4.2.1_REQ_0065	Comment by Author: Change No 62
	The FPE functionality SHOULD be switched off by default and the AI Mobile Device SHOULD support user adjustment of the FPE level from no enhancement to the max FPE.

	TS47_4.4.2.1_REQ_0076
	The AI Mobile Device SHOULD support automatic classification of photos in an album by different categories.
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Speech
Requirements for speech ability include such functions as voice recognition, text to speech, voice activation etc.	Comment by Paul Gosden: TSGAI10d Approved
	TS47_4.4.3_REQ_001	Comment by Author: Change No 64
	The AI Mobile Device SHOULD have speech ability., including but not limited to voice assistant.
The following requirements in subsection and sub-subsections SHALL apply if and only if the AI Mobile Device supports TS47_4.4.3_REQ_001.

	TS47_4.4.3_REQ_002
	The AI Mobile Device SHOULD support Automatic speech recognition (ASR) capabilities where the User has the ability to consent to ASR

	TS47_4.4.3_REQ_003
	The AI Mobile Device SHOULD support Natural Language Understanding (NLU) capabilities where the User has the ability to consent to NLU

	TS47_4.4.3_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_4.4.3_REQ_005	Comment by Paul Gosden: TSGAI10d Approved
	If the AI Mobile Device supports Voice Assistant then the requirements in section 4.4.3.1 SHALL apply.


Voice assistant
	TS47_4.4.3.1_REQ_001	Comment by Paul Gosden: TSGAI10d Approved	Comment by Paul Gosden: TSGAI10d Approved
	AI Mobile Device  SHALL support voice assistant functions. 	Comment by CT: TS47_4.4.3.1_REQ_002 to TS47_4.4.3.1_REQ_005 are all belong to voice assistant function, it is repeat.
1. Automatic speech recognition (ASR) capabilities 
2. Natural Language Understanding (NLU) capabilities
3. Synthesized Voice (Text-To-Speech (TTS)) capabilities 

	TS47_4.4.3.1_REQ_002
	The AI Mobile Device SHALL provide Automatic speech recognition (ASR) capabilities.

	TS47_4.4.3.1_REQ_003
	The AI Mobile Device SHALL provide Natural Language Understanding (NLU) capabilities.

	TS47_4.4.3.1_REQ_004
	The AI Mobile Device SHALL provide Synthesized Voice (Text-To-Speech (TTS)) capabilities.

	TS47_4.4.3.1_REQ_005002
	The AI Mobile Device SHALL support voice trigger, and its specific requirements are listed in the following sub requirements:TS47_4.4.3.1_REQ_002.1, 002.2 and_002.3	Comment by Paul Gosden: For continued discussions following TSGAI10d

	TS47_4.4.3.1_REQ_006002.1
	It SHOULD support voiceprint recognition for preventing people other than the device’s owner from triggering voice assistant.

	TS47_4.4.3.1_REQ_006002.12
	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_4.4.3.1_REQ_006002.23
	In a noisy environment, the following SHALL be required:
TAR >=[80]%, and FAR of voiceprint recognition <= [20]%.

	TS47_4.4.3.1_REQ_007003
	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).  

	TS47_4.4.3.1_REQ_008004
	The AI Mobile Device SHOULD have access to different categories of applications and invoke these applications’ services and functions via voice assistant.

	TS47_4.4.3.1_REQ_009005
	The AI Mobile Device SHALL support information search by on-device voice assistant.

	TS47_4.4.3.1_REQ_010006
	The AI Mobile Device SHOULD support interaction with smart devices (e.g. home appliances) via voice assistant.
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	TS47_4.4.4_REQ_001
	The AI Mobile Device SHOULD provide the following AI capabilities for AR native and third-party applications:
1. Hand gesture recognition 
2. Hand skeleton tracking
3. Human body pose recognition 
4. Human body skeleton tracking

	TS47_4.4.4_REQ_002
	The AI Mobile Device SHOULD support the following applications:
1. AR Emoji
a. Creating customized AR-based Emoji. 
b. Tracking user’s facial movement and expression and render these on the AR-based Emoji.
2. AR video
a. Compositing real objects with virtual objects and/or virtual background
b. Minimum [30] fps frame rate
c. AR shadow effect and occlusion handling.
d. AR enhanced information text labels should not deviate or disappear from the actual target scene when the AI Mobile Device moves.
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	TS47_4.4.5_REQ_001	Comment by Author: Change No 65
	Only with the explicit permission of the User in order to respect the User’s right to privacy around their habits: The AI Mobile Device SHOULD support dynamic system resource allocation and optimization based on feedback provided by on-device sensors measuring environmental conditions combined with continuous learning of user habits and behaviours or device or network usage or performance indicators:
1. Dynamic application management (e.g. pre-loading, closing, put to sleep, control network access) based on user’s habits (e.g. usage duration, frequency).
2. Dynamic application management based on abnormal behaviour detection (e.g. increased memory usage, abnormal power consumption, self-starting in the background)  
3. Dynamic system resource management based on continuous learning of system performance (e.g. memory and storage defragmentation, off-line storage during off-peak periods).
4. Dynamic system resource allocation for high performance applications (e.g., gaming and video).
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