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1. Introduction

At GERAN #62 a study item was agreed on CIoT [1]. Currently there are five candidate solutions have been included into TR45.820 [2].  In this contribution, stationary and non-stationary CIoT devices are discussed. Proposal is given to update the current stationary and non-stationary terms in Annex A.
2. Discussions
2.1 CIoT devices mobility in a smart home
In Annex A, it states that “ The majority of cellular IoT devices will be stationary. Cellular IoT is expected to be designed and optimized for stationary devices.”
	Mobility
	The majority of cellular IoT devices will be stationary. Cellular IoT is expected to be designed and optimized for stationary devices.
The performance requirements and methodology for performance evaluation for stationary and non-stationary scenarios are summarized in the following table. 

20 dB extra-coverage

160 bps data rate

10-year battery life

system capacity evaluation

Stationary CIoT devices

Yes

Yes

Yes

Yes

Non-stationary (up to 30 km/h) CIoT devices)

No1
Yes2
No3
No

Non-stationary (higher than 30 km/h) CIoT devices)

No1
No4
No

No

1GPRS coverage requirements apply

2Performance evaluated with link level simulations

3Battery life analysis is required

4Link level simulations may be provided by proponents to indicate actual performance at high speeds.


The definition “Stationary” in the English dictionary is “motionless, standing, at a standstill, parked, fixed, moored, static, un-moving (opposite moving)”.  

It is very clear that some of CIoT devices in a smart home are stationary CIoT devices such as smart meters of gas, electricity and water, fixed fridges, freezers, washing machines, dishwashers, hob and home security cameras.

However, based on the stationary definition in the dictionary, many of CIoT devices in a smart home are NOT stationary such as smart hovers, lawnmowers, smart TV, health equipment, thermostats, standalone/movable fridges, freezers, washing machines, dishwashers, moveable home security cameras and sensors etc.. Although these CIoT devices are not stationary and are moveable sometime, they are expected moving in limited area e.g. within a smart home or region. These non-stationary CIoT devices in a smart home have similar behaviours as the stationary CIoT devices.
Therefore, using stationary to define these movable CIoT devices in a smart home in current TR deployment scenarios are inaccurately. New term is required to include these movable (non-stationary) CIoT devices.
2.2 Current deployment scenarios for Cellular IoT

In Annex A of TR 45.820[2], the deployment scenarios for Cellular IoT is given below:
	Scenario
	Description

	Deep coverage (in building)
	Cellular IoT devices are typically expected to be deployed indoor, with some devices in basements or underground or embedded in objects, where they may be subjected to deep penetration losses (up to 20 dB more than legacy GPRS). 



	 Extended geographic coverage
	When the Maximum Coupling Loss is not exceeded, it is required that Cellular IoT can support a cell radius of 35 km.

Operation at values of cell radius >35 km according to the Maximum Coupling Loss is desirable but a secondary objective.

	Mobility
	The majority of cellular IoT devices will be stationary. Cellular IoT is expected to be designed and optimized for stationary devices.
The performance requirements and methodology for performance evaluation for stationary and non-stationary scenarios are summarized in the following table. 

20 dB extra-coverage

160 bps data rate

10-year battery life

system capacity evaluation

Stationary CIoT devices

Yes

Yes

Yes

Yes

Non-stationary (up to 30 km/h) CIoT devices)

No1
Yes2
No3
No

Non-stationary (higher than 30 km/h) CIoT devices)

No1
No4
No

No

1GPRS coverage requirements apply

2Performance evaluated with link level simulations

3Battery life analysis is required

4Link level simulations may be provided by proponents to indicate actual performance at high speeds.


On mobility scenario, it only defines “Stationary CIoT devices”; “non-stationary CIoT devices (up to 30 km/h) CIoT devices”; “non-stationary CIoT devices (higher than 30 km/h). 
With the discussion in section 2.1, it is clearly that many CIoT devices are NOT always stationary within a smart home or region, but their mobility is within a smart home or region. With current wording in Annex A, these movable CIoT devices would be treated as Non-stationary CIoT devices with full mobility, which is not our intention because we clarify and treat these CIoT devices as stationary CIoT devices. Therefore, correction is required in Annex A.
3.  Proposals      
Based on the discussion above, we proposal to update the texts in Annex A as below:
	Scenario
	Description

	Deep coverage (in building)
	Cellular IoT devices are typically expected to be deployed indoor, with some devices in basements or underground or embedded in objects, where they may be subjected to deep penetration losses (up to 20 dB more than legacy GPRS). 



	 Extended geographic coverage
	When the Maximum Coupling Loss is not exceeded, it is required that Cellular IoT can support a cell radius of 35 km.

Operation at values of cell radius >35 km according to the Maximum Coupling Loss is desirable but a secondary objective.

	Mobility
	The majority of cellular IoT devices will be either stationary or moving within the limited area e.g. a smart home. Cellular IoT is expected to be designed and optimized for these limited mobility devices.
The performance requirements and methodology for performance evaluation for limited mobility and non-limited mobility scenarios are summarized in the following table. 

20 dB extra-coverage

160 bps data rate

10-year battery life

system capacity evaluation

Limited mobility CIoT devices

Yes

Yes

Yes

Yes

Non- limited mobility (up to 30 km/h) CIoT devices
No1
Yes2
No3
No

Non- limited mobility (higher than 30 km/h) CIoT devices
No1
No4
No

No

1GPRS coverage requirements apply

2Performance evaluated with link level simulations

3Battery life analysis is required

4Link level simulations may be provided by proponents to indicate actual performance at high speeds.
Limited mobility - the CIoT devices are either stationary or moving within in the limited area. 
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