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----------------------------- start of the first change -----------------------------
7.x	Passive IoT
[bookmark: _Toc45387756][bookmark: _Toc52638801][bookmark: _Toc59116886][bookmark: _Toc61885719][bookmark: _Toc68279280]7.x.1	Description 
[bookmark: _Toc45387757][bookmark: _Toc52638802][bookmark: _Toc59116887][bookmark: _Toc61885720][bookmark: _Toc68279281]The 5G support for Passive IoT allows the operator to maximise the use of their networks by providing IoT services to market segments that rely on extremely small, thin, lightweight, low complexity IoT devices that do not have a traditional power source. These Passive IoT devices use energy harvested from their environment.
7.x.2 		KPIs for Passive IoT
The 5G system shall support the performance requirements listed below with an energy harvesting system that produces [250 micro Watts] of power.
Table 7.x.2-1 Performance requirements for Passive IoT scenario
	Scenario
	Max device power consumption
	Service bit rate: user-experienced data rate
	Message
Size
	Device density
	Communication range
	Service Area 
	Remark

	Asset and material identification and tracking

	100 uW
	10 kbit/s uplink
(note 1)
	96 bits
(note 2)
	< 1,5 Million/ km2 
(note 3)
	25 m
Indoors
	600 000 m2
(note 4)
	automobile manufacturing

	Sensor operation indoors

	100 uW

	10 kbit/s uplink 

	< 1000 bytes (note 5)
	850 000 / km2
	25 m indoors
	1200 m2
(note 6)
	livestock temporarily indoors

	Sensor operation outdoors

	500 uW
	320 bit/s
uplink
	< 40 bytes
(note 7)
	
	100 m
outdoors
	
	livestock outdoor

	NOTE 1:  This value is estimated from the need for the system to support some other services as well as the infrequent transmission of the 100 bit payload from a very large number of units of material during a 24 hour period. (e.g. 5 reports per day, each of 100 bits, for 1 million units, spread over 600 000 m2, served by 20 cells of 100m radius implies an average of 300 bit/s per cell).
NOTE 2:  Electronic Product Code standard.
NOTE 3:  Daily around 1 million units of materials are used in the manufacturing area, but they are not used at the same time.
NOTE 4:  A typical car manufacturing plant takes upto 600 000 m2 in surface.
NOTE 5:  The type of sensors supported by Passive IoT are very simple. Hence their information packets should be significantly smaller than NB-IoT’s max data packet size (PDCP PDU) of 1600 bytes. E.g. the daily report (during milking) from a cow’s sensor that stores heart rate and temperature measurements that were made every 5 minutes can be less than 600 bytes. 
NOTE 6:  Temporary activity with 1000 animals in surface area of around 1200 m2.
NOTE 7:  For example, hourly reporting from a sensor on a cow in a field that measures heart rate and temperature every 5 minutes needs less than 30 bytes.
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