[bookmark: _GoBack]3GPP TSG SA WG 1 Meeting #100	S1-223557
Toulouse, 14 November – 18 November 2022 	(revision of S1-223367)

Source:	Huawei
pCR Title:	Update of KPI value in traffic scenario 6.2 
Draft Spec:	3GPP TR 22.840
Agenda item:	7.2
Document for:	Approval
Contact:	Shuang Zhang (zhang.shuang2@huawei.com)

Abstract: <provide a short description of the content>
1. Introduction
A traffic scenario on cow stable was accepted in SA1 #99e. However, the KPI value NOTE 2 intends to clarify is missing the reference. Also, the KPI parameter “user experienced data rate” is calculated based on the transmission time used for inventory use cases (e.g. intralogoistic, warehouse). It was agreed that for Ambient IoT supported sensor data type of use cases, considering the energy harvesting nature the communication KPIs should be specified realistically. This pCR is proposed to address these aspects.
2. Reason for Change
The KPI value of user experienced data rate is calculated assuming the required latency of 100 ms that is intended for intralogstics or warehousing. For livestock monitoring, the application collects cow’s sensor data with typical intervals on an hourly basis (or once a few hours) – latency is not critical. A more realistic value should be introduced. Considering the energy harvesting nature and reduced capability compared with already specified LPWA technologies, the performance KPIs of Ambient IoT should be realistically specified.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v0.2.0.


* * * Start of First Change * * * *
[bookmark: _Toc113387783]6.2	Traffic scenario cow stable
[bookmark: _Toc113387784]Description
In the dairy industry, there is an increase in the scale of farms. Whilst the number of farms decreases the number of cows per farm increases. The largest dairy farms in the US have over 15000 cows. A more typical dairy farm has around 200 cows.
[image: Overzicht van de stal. De dichte emissie-arme vloer is van Concrelit.]
Figure 6.2-1: A typical dairy farm
Because of the increase of the number of cows, there is a lot of automation in dairy farming. For example cows are milked using a milk robot, and manure is removed with robots.
[image: Binnen staan drie Lely Astronaut melkrobots in lijn opgesteld. Beide families molken al naar tevredenheid met Lely robots en hebben gekozen om ze in te ruilen voor drie nieuwe.][image: Techniek op de boerderij spreekbeurt groep 7 en 8 - Zuivelonline]
Figure 6.2-2: Dairy farm automation with milk robot (left) and manure robot (right)
In order to identify individual cows (e.g. in the milk robot), the cows have tags. These tags also perform measurements of the cows vital signs (e.g. temperature, movement) to e.g. determine the fertility cycle of the cow and monitor health. 
[image: ]
Figure 6.2-3: Cow sensor (sensor is just behind the ear)
It is also possible to create a cow sensor in the form of a capsule (or bolus) that can be swallowed by cows and remains in the first of the cow’s four stomachs. The advantage of this is that the sensor is smaller, providing more freedom to the cow, and that more internal data from within the cow can be measured.
Many cows spend their whole life in the stable. However, data in the Netherlands shows that more than 80% of cows also can graze outside in the meadows around the farm.
[bookmark: _Toc113387785]Assumptions
We assume a typical farm with 200 cows. Every cow is equipped with a sensor.
The dimensions of the stable varies with the interior design of the stable, but 30 m x 60 m is a realistic dimension. For simplicity we assume that cows can go everywhere within the stable. The assumption is that there is an indoor base station on the ceiling in the middle of the stable.
The sensors provide measurement data every hour, but can also provide immediate alerts in case the cow is in distress (e.g. during calving). Assumption is that each measurement (identifier, plus 4 measured values) can be provided within 500 bits.
The cow sensor can harvest energy from the movement and temperature of the cow. A continuous power scenario is assumed where the sensor continuously has power available.
Maximum range for the sensor to base station is approximately 35 meters. Note that when the cows are outside, the distance to outside base stations can be much larger (kilometres). It is not assumed that the sensors can communicate over such long range. Even though the sensor may detect the base station, it should not attempt to connect to the base station when it is out of range.
A typical size of a capsule / bolus for cows is approximately 30 mm by 100 mm. For smaller ruminants, such as sheep or goats, this size is not suitable and smaller capsules will have to be made.
[bookmark: _Toc113387786]Potential Functional Requirements
Ambient IoT devices shall not transmit (creating interference) when the network is outside communication range.
[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 
	Communication range
	Device density
	Max. allowed end-to-end latency
	Service area dimension

	Cows in dairy stable 
	[99,9%]
	[500] bits
(note 1)
	[<0.5] kbit/s
(note 2)
	[35] m
Indoors
	[< 1] /km2 (note 3)
	 1 s
(note 4)
	[1 800] m2
(note 45)

	NOTE 1:	An identifier and four measurement values (e.g. temperature, movement, …).
NOTE 2:	This value is calculated as the instant data rate for transmitting 500 bits within 100 ms 1 second transmission time. . The need for data transmission is infrequent (e.g. once per hour). 
NOTE 3:	200 cows in the stable 
NOTE 4:   There is no great urgency with cow monitoring that requires a lower latency.
NOTE 45:	Assuming a 30 m x 60 m stable.




* * * End of First Change * * * *

3GPP
image1.jpeg




image2.jpeg




image3.jpeg




image4.jpeg




