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[bookmark: _Toc103935714][bookmark: _Toc103935715]1. Introduction
This pCR introduces descriptions and requirements of ambient IoT performance in section 6. The agreed KPI value updation in SA1#103 is captured in KPI consolidation.  
2. Reason for Change
Overall descriptions and performance requirements need to be described.
3. Proposal
It is proposed to agree the following changes to 3GPP TS 22.XXX.
****************Start of Change *************
[bookmark: _Toc135954505][bookmark: _Toc144487780]6	Performance service requirements of Ambient IoT
[bookmark: _Toc144487781]6.1	General
Ambient IoT service can be categorized into 4 categories, namely inventory, sensor data collection, tracking and actuator control. The corresponding performance services requirements are listed in the following subclauses.
[bookmark: _Toc144487782]6.2	Performance service requirements for inventory
	Table 6.2-1 KPIs for inventory 
	Scenarios
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range (Note 1)
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy
	Remark

	inventory or asset management 
	Typically, seconds level

	99%
	NA
	<2 kbit/s
	96/256 bits
	<1,5 Million/km²
	30~50 m indoor,
200 m~400 m outdoor 
	1-10 km²
	3~10 km/h
	NA
	NA
	NA
	3 m indoor, 

cell-level outdoor
	

	NOTE 1: The communication range is the communication distance between the ambient IoT device and the 5G network or between the ambient IoT device and an ambient IoT capable UE.




[bookmark: _Toc144487783]6.3	Performance service requirements for sensor data collection 
Table 6.3-1 KPIs for sensor data collection
	Deployment 
	Scenarios
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
(Note 1)
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy
	Remark

	Indoor
	Room envirionment  monitoring (e.g. domicile, machinery)
	120-320 s
	99 %
	NA
	<1 kbit/s
	 
< 100 bits
	1.5NA
	[10-30] m

	NA
	Stationary
	NA
	NA
	NA
	NA
	

	
	Indoor agriculture and husbandry
	>10 s
	99.9%
	NA
	<1 kbit/s 
	Typically,  
[< 1000 bits bytes]
	1 per m²
	30 - 200 m 

	6000 m²~30,000 m²
	Quasi-stationary
	15 min to half an hour
	NA
	NA
	NA
	

	Outdoor
	Smart grid
	1 s
	99%
	NA
	< 1 kbit/s

	Typically, 
< 100 bytes
	< 10,000 /km²

	Typically, 50 m-200 m
	[several km² up to 100 000 km²]
	Stationary
	5-15 min
	NA
	NA
	several 10 m
	

	
	Outdoor husbandry and logistics
	Typically, > tens of seconds
	99%
	NA
	<500 bit/s

	Typically, 
[< 100 bytes]
	<5200 devices / km²
	[300 m - 500 m] 

	430000 m²
	Up to 3 km/h
	15 min
	NA
	NA
	NA
	

	
	Smart city
	10 s - 30 s
	99%
	NA
	<1 kbit/s
	Typically,
[< 100 bytes]
	 <1000 devices / km²
	[300 m - 700 500 m] 

	City wide including rural areas 
	Stationary
	15 min
	NA
	NA
	NA
	

	NOTE 1: The communication range is the communication distance between the ambient IoT device and the 5G network or between the ambient IoT device and an ambient IoT capable UE.




[bookmark: _Toc144487784]6.4	Performance service requirements for tracking
Table 6.4-1 KPIs for tracking
	Deployment 
	Scenarios
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
(Note 1)
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy
	Remark

	Indoor
	Indoor tracking
	1 s 
	99.9%
	NA
	<1 kbit/s
	<1 k bits
	25/100 m²
	10 m indoor
	200 m²
	up to 3km/hStatic
	1 per hour
	1 s
	90%
	1-3 m, 90% availability
	

	Outdoor
	Outdoor tracking 
	1 s
	99.9%
	NA
	<1 kbit/s
	<1 kbits

	<10 per 100 m²
	500 m
	Up to the whole PLMN
	up to [10 km/h]
	1 per hourNA
	1 s
	9995%
	several 10 m
	

	NOTE 1: The communication range is the communication distance between the ambient IoT device and the 5G network or between the ambient IoT device and an ambient IoT capable UE.





[bookmark: _Toc144487785]6.5	Performance service requirements for actuator control
Table 6.5-1 KPIs for actuator control 
	Deployment 
	Scenarios
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
(Note 1)
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy
	Remark

	Indoor
	Indoor actuator control 
	Several seconds
	99%
	NA
	2 kbit/s   
	<100 Bytes
	less than 1.5 million/km²
	50 m indoors
	<250 m² for home, and
15,800 square meters for supermarket
	stationary
	20 min to 2 h
	NA
	NA
	3 m to 5 m indoor
	

	Outdoor
	Outdoor actuator control for large coverage 
	Several secondshundreds
ms level
	99%
	N/A
	NA
	128 bit (DL)
	NA
	[500] m
outdoors
	40,000~4,000,000m2
NA
	Static
	NA
	NA
	NA
	NA
	

	
	Outdoor actuator control for medium coverage

	Several seconds
	99%
	NA
	<2 kbit/s
	<200 bits

	<200 per 100 m²
	200 m
	City wide including rural areas
	Static
	NA
	NA
	NA
	3 m to 5 m indoorNA
	

	NOTE 1: The communication range is the communication distance between the ambient IoT device and the 5G network or between the ambient IoT device and an ambient IoT capable UE.





*******************End of Change*****************

