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[bookmark: _Hlk125884464]Abstract: This document provides a Text Proposal on removal of some of the comparision operators in the KPI table in TR22840.
[bookmark: _Toc103935714][bookmark: _Toc103935715]
****************Start of Change *************
[bookmark: _Toc120722847]5.5.6	Potential New Requirements needed to support the use case
[PR 5.5.6-001] The 5G system shall support communication for an Ambient IoT device which is battery-less or with limited energy storage capability.  
[PR 5.5.6-002] The 5G system shall support collection of charging information based on different charging policies for Ambient-IoT type of communication, i.e., total number of communication (e.g. data payload) per charging period, or total number of Ambient IoT devices per charging period.

Editor’s Note: 	Additional requirements for this use case are FFS.	
[PR 5.5.6-003] 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 5.5.6-1: Potential key performance requirements for the use of Ambient IoT devices for intralogistics in automobile manufacturing
	Scenario
	Max. allowed end-to-end 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

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

	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.



[bookmark: _Toc120722861]5.7.6	Potential New Requirements needed to support the use case
[PR 5.7.6-001] 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 5.7.6-002] The 5G system shall be able to provide communication with Ambient-IoT devices with the following KPIs :
[bookmark: _Hlk120192694]Table 5.7.6-1:  KPI Requirements for Airport Terminal/Shipping Port Service 
	Scenario
	Max. allowed end-to-end 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

	Airport Terminal/ Shipping Port

	>1sec

	99%

	NA
	NA
	256 bits (UL) (Note 1)
	FFS
	FFS
	1-10km2 (Note 2)
	NA
	NA
	NA
	NA
	NA

	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 ~8km2.


Editor’s note: Table format would be updated to align with the KPI format agreed on in the study.

[bookmark: _Toc120722868]5.8.6	Potential New Requirements needed to support the use case
[PR.5.8.6-001] The 5G system shall be able to assist an Ambient IoT device with discovery and communication with 5GS entities that can provide location related information. 
[PR 5.8.6-002] Based on operator policy, the 5G system shall be able to support authorization of UEs communicating with an Ambient IoT device. 
[PR.5.8.6-003] 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.5.8.6-004] 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 5.8.6-005] The 5G system shall be able to support a UE to authenticate an Ambient IoT device.
[PR 5.8.6-006] The 5G system shall be able to support Ambient IoT devices with the following KPIs:
[bookmark: _Hlk120192478]Table 5.8.6-1:  KPI Requirements for “Finding Remote Lost Item” Service 
	Scenario
	Max. allowed end-to-end 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

	Remote lost item finding (Indoor)

	>5s
	99%

(Note 1 )
	NA
	NA
	256 bits

(Note 2 )
	<750 devices/100m2 

(Note 3)
	10m 


	NA
	NA
	NA
	NA
	NA
	NA

	Remote lost item finding (Outdoor)

	>5s
	99%

(Note 1)
	NA
	NA
	256 bits

(Note 2)
	<750 devices/100m2 

(Note 3)
	100m


	NA
	NA
	NA
	NA
	NA
	NA

	Note 1: Service can be potentially provided by both multiple UEs and RAN entities.
Note 2: 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 3: 100m2 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


Editor’s note: Table format would be updated to align with the KPI format agreed on in the study.

[bookmark: _Toc120722917]5.15.6	Potential New Requirements needed to support the use case
[PR.5.15.6-001] The 5G system shall support communication for Ambient IoT devices.
Editor’s Note:  	It is FFS enhancement of specific 5GS efficiency required to support this use case.
[PR 5.15.6-002] 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.
Table 5.15.6-1: Potential key performance requirements for the use of Ambient IoT devices for smart laundry
	Scenario
	Max. allowed end-to-end 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

	Ambient IoT devices for smart laundry
	>10 s~15s
	NA
	NA
	<100bit/s
	Typically 
< 100 bytes

	20 / 100m2
	NA
	several m2 up to 1000 m2

	NA
	NA
	NA
	NA
	NA




[bookmark: _Toc120722924]5.16.6	Potential New Requirements needed to support the use case
[PR 5.16.6-001] The 5G system shall be able to support a mechanism to authenticate and authorize Ambient IoT devices.
[PR 5.16.6-002] The 5G system shall optimize mobility management support for non-stationary Ambient IoT devices that are unable to initiate communication towards the network. 
[PR 5.16.6-003] The 5G System shall allow an operator to manage (e.g. provision, authenticate, authorise, etc.) Ambient IoT devices that have limited or no power source.
[PR 5.16.6-004] The 5G System shall be able to provide suitable and secure means to report to an authorized third-party the location of Ambient IoT devices.
[PR 5.16.6-005] 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 5.16.6-1.
Table 5.16.6-1: Potential key performance requirements for the use of Ambient IoT devices for automated supply distribution
	Scenario
	Max. allowed end-to-end 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

	Ambient IoT devices for automated supply distribution
	>10 s~15s
	NA
	NA
	<100 bit/s
	Typically,  <100 bytes

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




[bookmark: _Toc120722938]5.18.6	Potential new requirements needed to support the use case
[PR 5.18.6-1] Based on operator policy, the 5G system shall provide means for an authorised third party to poll a group of multiple ambient IoT devices.
[PR 5.18.6.-2] The 5G system shall be able to provide ambient IoT service with following KPIs
Table 5.18.6-1: Potential key performance requirements for the use of Ambient IoT devices for food supply chain
	 Scenario
	Max. allowed end-to-end 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

	Ambient IoT devices for food supply chain
	>1 minute
	NA
	NA
	<0.12 bit/s (Note 1)
	Typically, 
< 100 bits
(Note 2)
	1.5 Million devices/ km2
(Note 3)
	NA
	30,000m2
	NA
	NA
	NA
	NA
	NA

	NOTE 1: Based on sending 1 message of 100 bits once in 15 minutes
NOTE 2: If more sensors are used, like humidity or ethylene level, then longer message is required.
NOTE 3: This is the highest density inside the distribution center and is based on 50,000 RTIs inside a 30,000m2 distribution center facility. See Figure 5.18.1-2.



[bookmark: _Toc120722945]5.19.6	Potential New Requirements needed to support the use case
[PR 5.19.6-001] The 5G system shall support Fault-Tolerant Reliable Ambient IoT communication.

Editor’s Note: Requirement PR5.2.6-001 is for FFS.
 
[PR 5.19.6-001] The 5G system shall support on-demand access to/from Ambient IoT device.
 
[PR 5.19.6-002] The 5G system shall meet the following KPI table:

Table 5.19.6-1: Potential key performance requirements for Forest Fire Monitoring using Ambient IoT devices
	Scenario
	Max. allowed end-to-end 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

	Forest Fire Monitor

	> 10sec
	NA
	99.9% with fault tolerance.
	NA
	NA
	FFS
	[150-FFS] meters
	FFS
	NA
	FFS
	NA
	NA
	NA


Editor’s Note: Values for Device Density, Service Area and Transfer Interval are FFS.

[bookmark: _Toc120722952]5.20.6	Potential New Requirements needed to support the use case
 [PR.5.20.6-001] The 5G system shall support communication with Ambient IoT device with 3rd party application server.
 [PR.5.20.6-002] The 5G system shall be able to authenticate an Ambient IoT device.
 [PR.5.20.6-003] The 5G system shall be able to provide Ambient IoT service with following KPIs:
[bookmark: _Hlk120199549]Table 5.20.6-1: Ambient IoT KPI for Smart Agriculture
	Scenario
	Max. allowed end-to-end 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

	Smart Agriculture
	>1 s~5s
	99.9%
	NA
	 <1 kbit/s
	<1000 bits
	1 per  m2
	30-100m
	500-70000 m2 per greenhouse

	static
	1 hour
	NA
	NA
	NA


NOTE: There is no requirement for positioning of the Ambient IoT devices for this use case.

[bookmark: _Toc120722966]5.22.6	Potential New Requirements needed to support the use case
[PR 5.22.6-1] The 5G system shall support energy efficient communication mechanisms (i.e. minimizing the device communication power consumption) for Ambient IoT devices, while meeting the communication performance requirements.
[PR 5.22.6-2] The 5G system shall provide a mechanism for a 3rd party application to write user data to and to read user data from an Ambient IoT device.
[PR 5.22.6-3] The 5G system shall be able to collect charging information for a large group of closely located Ambient IoT devices  in an efficient way.
NOTE: for example, the efficiency could be reduced total number of charging data related to a group of Ambient IoT devices, the reduction is compared with already specified 3GPP technologies.
[PR 5.22.6-4] The 5G system shall provide the network connection with the following KPIs for the use of Ambient IoT devices for smart dairy farms, see table 5.22.6-1.
[bookmark: _Hlk120199093]Table 5.22.6-1: Potential key performance requirements for the use of Ambient IoT devices for smart grazing dairy farming
	Scenario
	Max. allowed end-to-end 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

	Smart dairy farm
	>1 s~2s
(note 1)
	NA
	NA
	<500 bit/s

	Typically, 
[< 100 bytes]
(note 2)
	<5200 devices / km2
 (note 5)
	FFS
	430000 m2
(note 6)
	NA
	15 min
(note 4)
	NA
	NA
	NA

	NOTE 1:   Latency is not critical.
NOTE 2:   Electronic Product Code standard [5], this size is the payload size.
NOTE 3:   The livestock health management application monitors dairy cow body temperature many times daily, typically two consecutive transfers of the application data have an interval of 15 minutes. 
NOTE 4:   Calculated from 80 dairy cows assuming regular values for parameters (e.g. daily intake, pre-grazing   
                 yield) previously mentioned, the paddock size comes to 1.54 hectares [47] (about 124m by 124m).
NOTE 5:   For a relatively large-sized industrialized smart dairy farm, the surface area of pasture for grazing is typically 430000 m2.



[bookmark: _Toc120722973]5.23.6	Potential New Requirements needed to support the use case
[PR.5.23.6-1] The 5G system shall support energy efficient communication mechanisms (i.e. minimizing the device communication power consumption) for Ambient IoT devices, while meeting the communication performance requirements.
[PR 5.23.6-2] The 5G system shall provide a mechanism for a 3rd party application to write user data to and to read user data from an Ambient IoT device.
[PR 5.23.6-3] The 5G system shall be able to collect charging information for a large group of closely located Ambient IoT devices  in an efficient way.
NOTE: for example, the efficiency could be reduced total number of charging data related to a group of Ambient IoT devices, the reduction is compared with already specified 3GPP technologies
[PR.5.23.6-4] The 5G system shall provide the network connection to address the following KPIs for the use of Ambient IoT devices on smart pig farms.
Table 5.23.6-1: Potential key performance requirements for the use of Ambient IoT devices industrialized smart pig farming
	Scenario
	Max. allowed end-to-end 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

	Smart livestock farming 
(pig barns)
	>10 s~15s
(Note 1)
	NA
	NA
	<500 bit/s

	Typically,  
[< 100 bytes]
(note 2)
	850 000 devices / km2
(note 4)
	250 m 
Indoor
	6000 m2
(note 5)
	NA
	15 minutes to half an hour
(note 3)
	NA
	NA
	NA

	NOTE 1:   Latency is not critical for this use case.
NOTE 2:   Electronic Product Code standard [5], this size is the payload size.
NOTE 3:   The livestock health management application monitors pigs’ temperature on a half-hourly basis, sometimes even down to once per 15 minutes [53]. 
NOTE 4:   Stocking density of 1.2 m2/pig is considered high and 2.4 m2/pig considered low [54]. In [55] the stockinggrazing density range from 0.82 m2/pig and 2.46 m2/pig is studied and 1.23 m2/pig proofs suitable stocking density for growing pigs. The device density of 850000 is from a real farm and translates to stocking density of 1.17 m2/pig.   
NOTE 5:   For a relatively large-sized industrialized smart pig farm, the surface area of a barn is typically 6000 m2.



[bookmark: _Toc120723014][bookmark: _Toc27760622][bookmark: _Toc100743501]6.1.4	Potential Key Performance Requirements
[PR 6.1-001] The 5G system shall be able to provide Ambient IoT service with the following KPIs:
Table 6.1.4-1: KPIs for Flower Auction scenario
	Scenario
	Max. allowed end-to-end 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

	Container logistics in a flower auction
	[<10 s]
	[99,99%]
(note 1)
	NA
	[5] kbit/s
(note 3)
	[96] bits
(note 2)
	[< 1,3] Million/km2 (note 4)
	[35] m
Indoors
	[1 700 000] m2
(note 5)
	NA
	NA
	NA
	NA
	NA

	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 (Electronic Product Code (EPC) lengths used for identification is 96 bits).
NOTE 3:	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 4:	Based on closely packing containers.
NOTE 5:	Size of the flower auction location in Aalsmeer.




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

