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Abstract: This document provides a Text Proposal to update all the KPI table in TR22840 with a uniform KPI table template.
During previous discussion, we have discussed the KPI table template and all the parameters and most of the parameters have been agreed. In order to apply a consistent KPI table throughout the TR, this pCR propose the changes for all the existing KPI tables in 22840 v0.2.0, using the new KPI table template. Please note that the controversial parameters (e.g., Max. instantaneous device power consumption) will be temporarily left as it is.
The used KPI table template is as following:
[image: ]
Proposal
[bookmark: _Hlk513714389]It is proposed to add the following update in TR 22.840.

************* Start of 1st Change ***************
[bookmark: _Toc113387674][bookmark: _Toc49931674]5.1.6	Potential New Requirements needed to support the use case
<text omitted>
Table 5.1.6-1 KPI Table of Ambient _IoT for automated warehousing
	Scenario
	Communication range
	Message
size (UL)
	Positioning accuracy
	End to end latency
	User-experienced data rate
	Velocity

	Automated warehousing
	30m indoors
	[96/128] bits (note 1)
	 [2~3] m@90% (note 2)
	[>100ms](note 3)
	<[1/1.28]kbits/s (note 4)
	5~10km/h

	Note 1:  Message size refers to the Ambient IoT device identifier used for goods identification in this use case;t;
Note 2: Three-dimensional positioning (both horizontal and vertical) is considered;
Note 3: End to end latency refers to the time taken for an Ambient IoT device to transmit the message;
Note 4: User-experienced data rate is calculated as the message size (96/128bits) transmitted within [100ms] time period;



	Scenario
	Max. allowed end-to-end latency
	User-experienced data rate
	Message
size (UL)
	Communication range
	Device Speed
	Positioning accuracy

	Automated warehousing
	[>100ms]
(note 3)
	<[1/1.28]kbits/s (note 4)
	[96/128] bits (note 1)
	30m indoors
	5~10km/h
	 [2~3] m@90% (note 2)

	Note 1:  Message size refers to the Ambient IoT device identifier used for goods identification in this use case;t;
Note 2: Three-dimensional positioning (both horizontal and vertical) is considered;
Note 3: End to end latency refers to the time taken for an Ambient IoT device to transmit the message;
Note 4: User-experienced data rate is calculated as the message size (96/128bits) transmitted within [100ms] time period;


Editor’ Note: Some KPI requirements for this use case are FFS
************* End of 1st Change*************

************* Start of 2nd Change ***************
[bookmark: _Toc360202473][bookmark: _Toc113387681]5.2.6	Potential New Requirements needed to support the use case
<text omitted>
Table 5.2.6-1  KPIs for use case of Medical Instrument Inventory management 
	User experienced data rate
(Kbps)

	Communication service availability: 
(%)
	End to end latency
(ms)
(note)
	Device Density
(#/Km2)
	Communication range
(m)
	Moving speed
(km/h)
	Use cases

	DL: FFS
UL: FFS

	FFS
	≤ FFS 

	≥ 1000
	 FFS

	Static or walking speed
<6
	Medical instrument inventory management and positioning





Table 5.2.6-1 KPIs for use case of Medical Instrument Inventory management 
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	User-experienced data rate
	Device density

	Communication Range

	Device speed


	Medical instrument inventory management and positioning

	≤ FFS 

	FFS
	DL: FFS
UL: FFS

	≥ 1000(#/km2)
	FFS

	Static or walking speed
<6km/h



Editor’s Note: KPIs is FFS.
Editor’s Note: The KPI term and table format will be updated.
Editor’s Note: Other potential new requirements are FFS.

************* End of 2nd Change*************

************* Start of 3rd Changes ***************
<text omitted>
5.3.6.1	KPIs for the use of Ambient IoT devices in substations in smart grids
[PR 5.3.6.1-1] The 5G system shall provide the network connection to address the KPIs for the use of Ambient IoT devices in substations in smart grids, see table 5.3.6.1-1.
Table 5.3.6.1-1 – Potential key performance requirements for the use of Ambient IoT devices in substations in smart grids
	Scenario
	Max. allowed end-to-end latency
	Max. instantaneous device power consumption
	Service bit rate: uUser-experienced data rate
	Message
Size
	Device density
	Communication Range
(meters)
	Service area dimension

	Remote monitoring of  transmission and distribution networks in smart grids
	1 s
(note 5)
	[500] µW
(note 4)
	[< 1kbit/s]
(note 6)
	Typically 
[< 100 bytes]
(note 1)
	[< 10,000 /km2]
(note 3)
	Outdoor: typically [50-200] m
	[several km2 up to 100 000 km2]
(note 2)

	NOTE 1: Electronic Product Code standard [5], this size is the payload size.  
NOTE 2: The service are refers to the overall size of transmission and distribution networks. Typically, the size of the individual substations varies from 100m x 200m to 500m x 600m.
NOTE 3: The device density is calculated based on an individual substation, where typically several hundreds of Ambient IoT devices are required to monitor the environmental parameters. 
NOTE 4: The power consumption takes into account of the power needed for communication and sensor functions.
NOTE 5: This is calculated based on assumption that the sensor data are collected once per several seconds.
NOTE 6: For temperature, humidity and pressure measurement, typical sampling rate is 10 Hz with sample size of 32 bits, thus the data generation per Ambient IoT device is about 320 bit/s. For vibration measurement, typical sampling rate is 10 Hz with sample size of 96 bits, thus the data generation per Ambient IoT device is about 960 bit/s.




************* End of 3rd Change*************

************* Start of 4th Change ***************
<text omitted>
5.5.6.2 KPIs for the use of Ambient IoT devices for intralogistics in automobile manufacturing
	
[PR 5.5.6.2-1] The 5G system shall provide the network connection to address the KPIs for the use of Ambient IoT devices for intralogistics in automobile manufacturing, see table 5.3.6.1-1.
Table 5.5.6.2-1 – Potential key performance requirements for the use of Ambient IoT devices for intralogistics in automobile manufacturing
	Scenario
	Max. allowed end-to-end latency (UL)
	Service bit rate: uUser-experienced data rate
	Message
Size
	Device density Communication 
Range
(meters)
	Communication 
Range
Device density
	Service area dimension
	Horizontal Positioning Accuracy (90% confidence level)

	Automatic Intralogistics in automobile manufacturing 
	>100 ms
(note 1)
	< 1 kbit/s
(note 2)
	96 bits
(note 3)
	< 1,5 Million/km2 (note 4)
<30
Indoors
	< 1,5 Million/km2 (note 4)
<30 m
Indoors
	600 000 m2
(note 5)
	[3] m, Horizontal
(90% confidence level)

	NOTE 1:  This value corresponds to peak reading rate of 100 tags per second. The average tag reading rate is lower.
NOTE 2:  This value is calculated as the instant data rate for transmitting 96 bits within 100 ms time period. The need for data transmission is infrequent.
NOTE 3:  EPC Tag Data standard [5], the length of the EPC number ranges from 96 bits to 496 bits. For intralogistics, EPC length of 96 bits is the most common EPC lengths to satisfy the use case.
NOTE 4:  Daily around 1 million units of materials are used in the manufacturing area, but they are not used at the same time.
NOTE 5:  A typical car manufacturing plant takes up to 600 000 m2 in surface.






************* End of 4th Change*************

************* Start of 5th Change ***************
<text omitted>

[bookmark: _Toc113387706]5.6.6	Potential New Requirements needed to support the use case
[PR.5.6-001] The 5G system shall be able to support communication services for ambient power-enabled IoT devices.
Editor’s Note: The definition of ‘ambient power-enabled IoT devices’ will align to final TR.
[PR.5.6-002] The 5G system shall support suitable security mechanisms for Ambient IoT devices, including authentication, encryption and data integrity.
[PR.5.6-003] The 5G system shall be able to provide the required communication service according to KPI given in table 5.6.6-1.
Table 5.6.6-1: KPI for ambient power-enabled IoT devices in smart home
	Scenario
	Service Availability
	Speed
	Message Size
	Max.End to end latency (s)
	Communication range

	ambient power-enabled IoT devices in smart home
	99.9 %
	Stationary
	8~96bits
(note 1)
	20
	[10-30]m
Indoors
(note 2)



Table 5.6.6-1: KPI for ambient power-enabled IoT devices in smart home
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Message Size
	Communication range
	Device speed

	ambient power-enabled IoT devices in smart home
	20s
	99.9%
	8~96bits
(note 1)
	[10-30]m
Indoors
(note 2)
	Stationary




************* End of 5th Change*************

************* Start of 6th Change ***************
<text omitted>
[bookmark: _Toc113387713]5.7.6	Potential New Requirements needed to support the use case
[PR 5.7.6-1] The 5G system shall be able to support means to discover and locate Ambient-IoT devices in a certain geographical area, e.g. at cell level.
[PR 5.7.6-2] The 5G system shall be able to provide communication with Ambient-IoT devices with the following KPIs :
Table 5.7.6-1  KPI Requirements for Airport Terminal/Shipping Port Service 
	Scenario
	Max.imum allowed end-to- end latency 
	Ambient IoTCommunication service availability
	Message
Size (UL)
	Device density
	Maximum Communication range
	Service Area dimension 

	Airport Terminal/ Shipping Port
	[>1sec]
 

	FFS
	[256 bits]
   (Note 1)
	FFS
	FFS
	1-10km^22
(Note 2)

	Note 1: 128 bits for the Electronic Product Code (EPC) of the tracked object and additional 128 bits assumed for control / other data (e.g., location-related).
Note 2: As an example, Newark Airport size ~8km^2.



************* End of 6th change*************

************* Start of 7th Change ***************
<text omitted>
[bookmark: _Toc113387720]5.8.6	Potential New Requirements needed to support the use case
[PR.5.8.6-1] The 5G system shall be able to assist an Ambient IoT device with discovery and communication with UEs/RAN entities that can provide location related information. 
Editor’s note: "UEs/RAN entities” terminology needs to be clarified.

[PR 5.8.6-2] Based on operator policy, the 5G system shall be able to support authorization of UEs communicating with an Ambient IoT device. 
[PR.5.8.6-3] The 5G system shall be able to support means to support RAN entities and authorized UEs to communicate with Ambient IoT devices and transfer related information to other 5G system entities (e.g., core network) / servers.
[PR.5.8.6-4] The 5G system shall be able to provide a mechanism to protect the privacy of information (e.g., location and identity) exchanged during communication with an Ambient IoT device.
NOTE 1:	This requirement refers to communication between Ambient IoT devices and 5G System entities (e.g., core network, RAN entities), application servers or authorized UEs.
[PR 5.8.6-5] The 5G system shall be able to support a UE to authenticate an Ambient IoT device.
[PR 5.8.6-6] The 5G system shall be able to support Ambient IoT devices with the following KPIs:
Table 5.8.6-1  KPI Requirements for “Finding Remote Lost Item” Service 
	Scenario
	Maximum Max. Allowed end- to to-end latency 
	Ambient IoTCommunication service availability
	Message
Size (UL)
	Device/tag density
	Maximum Communication range
	Service Area dimension

	Remote lost item finding
	[>5s]
	FFS

	256 bits
      (Note 1)
	<750 devices /100m2
(Note 2)
	10~100m
(Note 3)
	  FFS

	Note 1: 64bits corresponds to 20 digits in decimal number. 20 digits is assumed for the length of tag ID. Additional 192bits were assumed for control and other data (e.g., location information, IP address of server).
Note 2: 100m^2 space can be packed with about 250 large size baggage (with H=0.7m, W=0.5m). Assuming 3 layers of baggage stacked gives = 250x3 = 750
Note 3: Covers indoor and/or outdoor usage



************* End of 7th Change*************

************* Start of 8th Change ***************
<text omitted>
5.12.6.2 KPIs for the use of Ambient IoT services for personal belongings positioning
[PR.5.12.6.2-001] The 5G system shall be able to provide Ambient IoT service with following KPIs:
Table 5.12.6.2-1 Ambient IoT service KPI for personal belongings finding
	Scenario
	Max. allowed end-to-end latency
Ambient IoT communication service latency
	Ambient IoTCommunication service availability
	User-experienced data rate Payload
Size (UL)
(NOTE 2)
	Message
Size (UL)
(NOTE 2)Service bit rate: user-experienced data rate
	communication Communication range
	positioning Positioning accuracy

	Personal belongings finding 
(indoor)
	[2] s
	99.9%
	[< 1 kbit/s][96] bits

	[96] bits[< 1 kbit/s]
	[10] m
	 [1-3] m, 90% availability

	Personal belongings finding
(outdoor)
	[2] s
	99.9%
	[< 1 kbit/s] [96] bits

	[96] bits[< 1 kbit/s]
	[100] m
	[5-10] m, 90% availability

	NOTE 1:	The “Max. instantaneous device power consumption” is for Ambient IoT device work power consumption, including receiving, transmitting and etc..
NOTE 2: The payload includes Ambient IoT device information, e.g.,. Ambient IoT device ID [15].






************* End of 8th change*************

************* Start of 9th Changes ***************
<text omitted>
[bookmark: _Toc113387748]5.13.6	Potential New Requirements needed to support the use case
[P.R.5.13.6-001] The 5G system shall be able to support communication with Ambient IoT devices. 
[P.R.5.13.6-002] The 5G system shall be able to support suitable security mechanisms for Ambient IoT devices, including encryption and data integrity.
[P.R.5.13.6-003] The 5G system shall be able to support suitable mechanisms to authenticate and authorize Ambient IoT devices.
[P.R.5.13.6-004] The 5G system shall support energy efficient communication mechanisms for Ambient IoT devices (i.e., minimizing the device communication power consumption).
[P.R 5.13.6-005] The 5G system shall support transferring data collected from Ambient IoT devices to a trusted 3rd party.
[P.R 5.13.6-006] The 5G system shall be able to provide Ambient IoT service with following KPIs.
Table 5.13.6-1 KPI Table of Base Station Machine Room Environmental Supervision

	Scenario
	Communication range
	Service bit rate: user-experienced data rate
	Reliability
	Max. allowed end-to-end latency

	BSMR environmental supervision
	30m indoors
	< [1]kbit/s (Note 1)
	99.9%
	[ ]s (Note 2)

	NOTE1: The data rate generated by temperature, humidity, water-logging monitoring is typically less than 1kbit/s.
NOTE 2: End to end latency refers to the time taken for an Ambient IoT device to transmit the data;




Table 5.13.6-1 KPI Table of Base Station Machine Room Environmental Supervision

	Scenario
	Max. allowed end-to-end latency 
	Reliability 
	User-experienced data rate
	Communication range

	BSMR environmental supervision
	[ ]s (Note 2)
	99.9%
	< [1]kbit/s (Note 1)
	30m indoors

	NOTE1: The data rate generated by temperature, humidity, water-logging monitoring is typically less than 1kbit/s.
NOTE 2: End to end latency refers to the time taken for an Ambient IoT device to transmit the data;




Editor’ Note: Some KPI requirements for this use case are FFS



************* End of 9th Change*************

************* Start of 10th Change ***************
<text omitted>
5.14.6.2 KPIs for the use of Ambient IoT services for Positioning and Navigation in shopping centre
[PR.5.14.6.2-001] The 5G system shall be able to provide Ambient IoT service with following KPIs:
Table 5.14.6.2-1 Ambient IoT service KPI 
	Scenario
	Ambient IoT communication service latency
	Service availability
	
	Payload
Size (UL)
(NOTE 2)
	User-experienced data rate
	Communication range

	Positioning in shopping centre
	[0.5] s
	99.9%
	
	[96] bits
(Note1)
	[< 10 kbit/s]
	[10] m

	NOTE 1: The payload includes Ambinet_IoT device information, e.g., Ambinet_IoT device ID[15].
NOTE 2: The device density is FFS.



Table 5.14.6.2-2 Ambient IoT positioning KPI 
	Scenario
	Ambient IoT Positioning service latency
	Positioning accuracy of relative angle
	Positioning accuracy of relative distance
	Device speed

	Positioning in shopping centre (Parking area)
	[0.5] s
	[±7.5] degree
	 [3] m, 90% availability
	10km/h

	Positioning in shopping centre (Shopping area)
	[0.5] s
	[±7.5] degree
	 [3] m, 90% availability
	3km/h



Table 5.14.6.2-1 Ambient IoT service KPI 
	Scenario
	Max. allowed end-to-end latency

	Communication Service availability
	User-experienced data rate
	Message size
	Device density
	Communication Range

	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Positioning in shopping centre(Parking area)
	[0.5] s
	99.9%
	[< 10 kbit/s]
	[96] bits
(Note1)
	[2500/ 10000m2]
	[10] m
	[0.5] s
	90%
	[3] m

	Positioning in shopping centre (Shopping area)
	[0.5] s
	99.9%
	[< 10 kbit/s]
	[96] bits
(Note1)
	[2500/ 10000m2]
	[10] m
	[0.5] s
	90%
	[3] m

	NOTE 1: The payload includes Ambinet_IoT device information, e.g., Ambinet_IoT device ID[15].
NOTE 2: The device density is FFS



************* End of 10th change*************


************* Start of 11th Changs ***************
<text omitted>
5.15.6.1	KPIs for the use of Ambient IoT devices for smart laundry 
[PR 5.15.6.1-1] The 5G System shall provide the network connection to address the KPIs for the use of Ambient IoT devices for preventive care in smart laundry, see table 5.15.6.1-1.
Table 5.15.6.1-1 – Potential key performance requirements for the use of Ambient IoT devices for smart laundry
	Scenario
	Max. allowed end-to-end latency
	Service bit rate: uUser-experienced data rate
	Message
Size
	Device density
	Service area dimension

	Ambient IoT devices for smart laundry
	>10 s
	<100bit/s
	Typically 
< 100 bytes
(note 1)
	20 / 100m2
	several m2 up to 1000 m2
(note 2)



************* End of 11th change*************


************* Start of 12th Changs ***************
<text omitted>
5.16.6.2	KPIs for the use of Ambient IoT devices for automated supply distribution 
[PR 5.16.6.2-1] The 5G System shall provide the network connection to address the KPIs for the use of Ambient IoT devices for automated supply distribution, see table 5.16.6.2-1.
Table 5.16.6.2-1 – Potential key performance requirements for the use of Ambient IoT devices for automated supply distribution
	Scenario
	Max. allowed end-to-end latency
	Service bit rate: uUser-experienced data rate
	Message
Size
	Device density
	Service area dimension
	Horizontal Positioning Accuracy (90% confidence level)

	Ambient IoT devices for automated supply distribution
	>10 s
	<100 bit/s
	Typically 
< 100 bytes
(note 1)
	< 1,5 Million/km2 
	600 000 m2
	[3] m, Horizontal, (90% confidence level)
(indoors)







************* End of 12th change*************


************* Start of 13th Changs ***************
[bookmark: _Toc100743497][bookmark: _Toc113387778]6.1	Traffic scenario Flower Auction
<text omitted>
[bookmark: _Toc27760622][bookmark: _Toc100743501][bookmark: _Toc113387782]Potential Key Performance Requirements
[PR 6.1-001] The 5G system shall be able to provide Ambient IoT service with the following KPIs:
Table 6.1-1: KPIs for Flower Auction scenario
	Scenario
	Communication Service Availability
	Message
Size
User-experienced data rate

	Data rate per UE Message
Size
	Device density Communication range
	Communication rangeDevice density
	Devices per base station
	Service area dimension

	Container logistics in a flower auction 
	[99,99%]
(note 1)
	[500] bits
(note 2) [5] kbit/s
(note 3)
	[500] bits
(note 2) [5] kbit/s
(note 3)
	[< 1,3] Million/km2 (note 4) [35] m
Indoors
	[< 1,3] Million/km2 (note 4)
[35] m
Indoors
	<[3000]
	[1 700 000] m2
(note 5)

	NOTE 1: 	Chance of communication service unavailability needs to be significantly lower than chance of errors in logistics handling
NOTE 2:	Only an identifier for the tag is sent.
NOTE 3:	This value is calculated as the instant data rate for transmitting 500 bits within 100 ms time period. The need for data transmission is infrequent.
NOTE 4:	Based on closely packing containers.
NOTE 5:	Size of the flower auction location in Aalsmeer.





************* End of 13th change*************


************* Start of 14th Changs ***************
[bookmark: _Toc113387783]6.2	Traffic scenario cow stable
<text omitted>
[bookmark: _Toc113387787]Potential Key Performance Requirements
[PR 6.1-001] The 5G system shall be able to provide Ambient IoT service with the following KPIs:
Table 6.1-1: KPIs for dairy stable scenario
	Scenario
	Communication Service Availability
	Message
Size
User-experienced data rate

	Data rate per UE Message
Size
	Device density Communication range
	Communication rangeDevice density
	Service area dimension

	Cows in dairy stable 
	[99,9%]
	[5] kbit/s [500] bits
(note 1)
	[5] kbit/s
[500] bits
(note 1)
	[< 1] /km2 (note 3)[35] m
Indoors
	[< 1] /km2 (note 3)
[35] m
Indoors
	[1 800] m2
(note 4)





************* End of 14th change*************
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