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[bookmark: _Hlk125884464]Abstract: This contribution proposes the consolidation on KPI for Ambient IoT.
Discussion 
According to different information the Ambient IoT devices can collect and transmit, the 28 agreed use cases and 2 agreed traffic scenarios in TR 22.840 v0.3.0. can be put into the following 2 categories for KPI consolidation as a way forward. 
- Use case category 1: Basic information transmission
- Use case category 2: Additional information transmission
[bookmark: _Toc103935714][bookmark: _Toc103935715]
Explanation and Motivation of use cases categorizations:
· In use case Category 1, an Ambient IoT device only needs to transmit messages which are related to the Ambinet IoT device itself (e.g., the device identification) to the 5G network. By transmitting these messages, many services such as inventory, positioning/ranging, and activation can be provided.
· In use case Category 2, except transmitting basic information in category 1, an Ambient IoT may need to transmit additional information which is collected from external environment (e.g., sensing data generated by the embedded sensor) to the 5G network. By transmitting these messages, sensor service can be provided.
· There are different requirements for these two categories, especially in max. allowed E2E latency and message size. Since different KPI requirements may correspond to different solutions proposed by other 3GPP work groups, thus, to try to clarify different KPIs and to avoid overlaps, we suggest that the KPIs be divided into the two categories as Table 2.

Table 1: Use cases/traffic scenarios index 
	Index
	Use Case/Traffic Scenario Title

	1
	Use case on Ambient IoT on automated warehousing

	2
	Use case on medical instruments inventory management and positioning

	3
	Use Case on Ambient IoT devices in substations in smart grids

	4
	Use case on supporting Ambient IoT in Non-Public Network for logistics

	5
	Use case on intralogistics in automobile manufacturing

	6
	Use case on Ambient IoT sensors in smart homes

	7
	Use Case on Ambient IoT for airport terminal / shipping port

	8
	Use case on Finding Remote Lost Item

	9
	Use case on LCS for Ambient IoT

	10
	Use case on Ranging for Ambient IoT

	11
	Use case on online modification of medical instruments status

	12
	Use case on Ambient IoT service for personal belongings finding

	13
	Use case on Ambient IoT for Base Station Machine Room Environmental Supervision

	14
	Use case on indoor positioning in shopping centre using Ambient IoT

	15
	Use Case on Ambient IoT enablement for smart laundry

	16
	Use case on Ambient IoT service for automated supply distribution

	17
	Use case on Device Activation and Deactivation

	18
	Use case on Fresh Food Supply Chain

	19
	[bookmark: _Hlk119963292]Use case on Forest Fire Monitoring using Ambient IoT devices

	20
	Use case on Smart Agriculture

	21
	Use Case on Ambient IoT for Museum Guid

	22
	Use case of smart grazing dairy farming enabled by Ambient IoT

	23
	Use case of smart pig farm enabled by Ambient IoT

	24
	Use case of smart manhole cover safety monitoring using Ambient IoT

	25
	Use case of smart bridge health monitoring using Ambient IoT

	26
	Elderly Health Care

	27
	Use case on end-to-end logistics

	28
	Use case on pressure powered switch

	29
	[bookmark: _Toc100743497]Traffic scenario on flower auction

	30
	Traffic Scenario on cow stable



Table 2: Ambient IoT use case classification
	Use cases Categories
	Use cases agreed in TR 22.840 v0.3.0

	Basic information transmission
	1; 2; 4; 5; 7; 8; 9; 10; 11; 12; 14; 16; 17;  21; 26; 27; 28; 29

	Additional information transmission
	3; 6; 13; 15; 18; 19; 20; 22; 23; 24; 25; 30



****************Start of Change *************
7.2	Consolidated potential KPIs
[bookmark: _Hlk113978877]Table 7.2.1 KPI for basic information transmission using Ambient IoT
	Indoor/ Outdoor coverage
	Index
	Scenarios
	Max allowed E2E latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density
	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Indoor
	No. 1
	Automated warehousing
	1s
	
	
	100/ 128bits/s
	96/128 bits
	
	Indoor- 30m indoors
	
	5~10 km/h
	
	
	
	2~3 m

	
	No. 5
	Automatic Intralogistics in automobile manufacturing
	100ms
	
	
	1 kbit/s

	96 bits

	
	Indoor- 30 meters
	600 000 m2

	1,5 Million
/km2
	
	[3] m
	
	[3] m

	
	No. 9
	Absolute positioning
	
	
	
	
	
	
	
	
	Indoor - up to [5 km/h]
Outdoor - up to [20 km/h]
	
	[10 s]
	[95 %]
	[10 m]	Horizontal Accuracy
[3 m] Vertical Accuracy

	
	No. 10
	Finding Items in a home
	
	
	
	
	
	20 Ambient IoT devices/
(100m2)
	Indoor- 10m
IC/PC/OOC
	
	Static/ Moving

	500ms
	
	95 %
	100 cm
10 degrees

	
	No. 14
	Parking area/ Shopping area
	0.5 s
	99.9%
	
	1 kbit/s
	96 bits

	2500/ 10000m2
	Indoor- 10 m
	
	
	
	0.5 s
	90%
	3 m


	
	No. 21
	Museum guide (indoor)
	[2] s
	99.9%
	
	[ 1 kbit/s] UL
	[96] bits

	[10,000 /km²]
	Indoor- [30] m
	[20,000] m²
	[3] km/h
	
	
	90%
	[3] m

	
	No. 29
	Container logistics in a flower auction
	[<10 s]
	[99,99%]
	
	[5] kbit/s

	[96] bits
	[< 1,3] Million/km2
	Indoor- [35] m
Indoors
	[1 700 000] m2
	
	
	
	
	

	Outdoor
	No. 7
	Airport Terminal/ Shipping Port
	1 sec
	99%
	
	
	256 bits (UL)
	FFS
	FFS
	1-10km2
	
	
	
	
	

	Indoor/
Outdoor
	No. 2 & No. 11
	Medical instrument inventory management and positioning
	hundreds ms level
	99%
	
	2kbps

	176bits
	1000 /km2

	Indoor- 50m In
Outdoor- 200m

	
	Static or walking speed
<6km/h
	hundreds ms level
	
	
	

	
	No. 8
	Remote lost item finding
	5s
	99%

	
	
	256 bits

	750 devices
/100m2
	Indoors- 10m
Outdoor- 100m

	
	
	
	
	
	

	
	No. 12
	Personal belongings finding

	1s
	99.9%
	
	1kbit/s
	1kbit
	Indoor- 5 per 100 m2
Outdoor-10 per 100 m2
	Indoor- 10 m
Outdoor- 100m
	Indoor- 200 m2
Outdoor-Up to the whole PLMN
	Static
	1 per hour
	
	
	Indoor- [1-3] m, 90% availability
Outdoor- FFS

	
	No. 16
	Ambient IoT devices for automated supply distribution
	10 s
	
	
	100 bit/s
	Typically, <100 bytes

	1,5 Million/km2
	
	600 000 m2
	
	
	
	
	[3] m
(Indoor, 90% confidence level and in horizontal)

	Undeclared
	No. 4
	Non-Public Network for logistics
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No. 17
	Device Activation and Deactivation
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No. 26
	Elderly Health Care
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No. 27
	End-to-end logistics
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No. 28
	Pressure powered switch
	
	
	
	
	
	
	
	
	
	
	
	
	



Editor’s Notes: Five use cases (No. 4, No. 17, No. 26, No. 27 and No. 28) are classified as undelared in Table 7.2.1 because no potential key performance requirement is given in these documents at present.

Table 7.2.2 KPI for additional information transmission using Ambient IoT
	Indoor/ Outdoor coverage
	Index
	Scenarios
	Max allowed E2E latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density
	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	
	No. 6
	Ambient IoT devices in smart home
	20 s
	99.9 %
	
	
	8~96bits

	
	Indoor-
[10-30]m

	
	Stationary
	
	
	
	

	
	No. 13
	BSMR environmental supervision
	1s
	
	99.9%
	1kbit/s
	
	
	Indoors- 30m
	
	
	
	
	
	

	
	No. 23
	Smart livestock farming
(Pig barns)
	10 s

	
	
	500 bit/s

	Typically,  
[< 100 bytes]

	850 000 devices / km2

	Indoor- 250 m

	6000 m2

	
	15 minutes to half an hour

	
	
	

	
	No. 30
	Cows in dairy stable
	1 s

	[99,9%]
	
	[< 0.5] kbit/s
	[500] bits

	[< 1] /km2
	Indoors- [35] m

	[1 800] m2

	
	
	
	
	

	Outdoor
	No. 3
	Remote monitoring of transmission and distribution networks in smart grids
	1 s
	
	
	[< 1kbit/s]

	Typically 
[< 100 bytes]

	[< 10,000 /km2]

	Outdoor-typically [50-200] meters
	several km2 up to 100 000 km2]
	
	
	
	
	

	
	No. 19
	Forest Fire Monitor
	10sec
	
	99.9% with fault tolerance.
	
	
	FFS
	[150-FFS] meters
	FFS
	
	FFS
	
	
	

	
	No. 24
	Smart manhole cover remote monitoring
	10 s - 30 s

	
	
	1 kbit/s
	Typically,
[< 100 bytes]

	1000 devices / km2
	FFS
	City wide including rural areas

	
	15 min

	
	
	

	
	No. 25
	Smart bridge health monitoring
	10 s

	
	
	1 kbit/s
	Typically,
[< 100 bytes]
	1000 devices / km2
	FFS
	Along the bridge
	
	15 min

	
	
	

	Indoor/ Outdoor
	No. 15
	Ambient IoT devices for smart laundry
	10 s
	
	
	100bit/s
	Typically 
< 100 bytes

	20 / 100m2
	
	several m2 up to 1000 m2

	
	
	
	
	

	
	No. 18
	Ambient IoT devices for food supply chain
	1 minute
	
	
	0.12 bit/s
	Typically, 
< 100 bits

	1.5 million devices/ km2

	
	30,000m2
	
	
	
	
	

	
	No. 20
	Smart Agriculture
	1s
	99.9%
	
	1 kbit/s
	1000 bits
	1 per m2
	30-100m
	500-70000 m2 per greenhouse
	Static
	1 hour
	
	
	



Editor’s Note: Whether a use case/traffic scenario belongs to an indoor, outdoor or indoor/outdoor category is open to be modified because some KPIs (e.g., communication range) in some use case/traffic scenarios are still FFS.
*******************End of Change*****************

