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Abstract: This contribution provides an update of the traffic scenario Metering. Main driver for the update is to align to a consolidated table for performance scenarios.
6.3 Traffic Scenario: Metering use case
6.3.1 Description

When deploying IoT metering solutions, utilities (gas, water, electricity…) are faced with the critical issue of Network “black spots”. Some meters are very deep indoor and their coverage could not be assured by the network provider. These meters are likely not to be able to reach the eNB in a single hop. In some city, it could represent more than 5 % of the UEs deployed.
Furthermore, many meters that have coverage are at the edge of a cell and a subject to many repetitions. To be able to communicate, these meters need to increase drastically their battery consumption by emitting at full power. And therefore their battery life is strongly impacted and reduced – 2 or 3 years’ battery life instead of 15 years required for the service.
Enhanced relays will play a key role in achieving extensive coverage as well as better energy efficiency in smart metering scenarios.

6.3.2 Assumptions

For IoT there are different coverage enhancement (CE) levels depending on the different radio conditions associated to the number of repetitions possible (CE level 0 to CE level 2 for NB-IoT for example, 4 CE levels in eMTC).

The figure 6.3.2-1 is illustrating the different scenarios possible for metering for different CE levels.
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Figure 6.3.2-1: Smart Metering
In the figure, meters A & D are well positioned in CE level 0 while Meter B is very deep indoor and cannot communicate directly. Meter B could use Meter A as Relay. Meter C can communicate but battery is largely affected by more retransmission (CE Level 2). Meter C could use Meter A as well as Relay.

It is assumed that up to 5 hops will be needed to provide indirect network connection to out of coverage meters and up to 3 hops for meters at the edge of the cell in CE level 2.
The overall latency between the UE and the network using relay is not critical for this use case.

A relay should be able to relay 10 devices as an overall.

A relay used for metering should support an operating range superior to 100 m to be able to relay meters that are deep indoor.
A residential area of 100m x 100m (one hectare) is assumed where metering is needed for water, electricity and gas meters (three meters per house). A medium density of up to 50 - 70 households per hectare is assumed, which results in 200 metering devices per hectare.
The assumption is that metering data is collected every 15 minutes. Every measurement generates a 100 bytes message and response.
6.3.3 Potential New Functional Requirements

[PR 6.3.3-1] The 5G system shall support that an IoT device can establish an indirect network connection to the gNB even when a direct network connection is available.

 NOTE:
this could be restricted to some UEs.

6.3.4 Potential Key Performance Requirements
The KPIs attached to this IoT use case are listed below in Table 6.3.4-1.
Table 6.3.4-1 – Potential key performance requirements for Smart Metering scenario
	
	
	
	

	
	

	
	
	

	
	

	
	
	
	
	
	
	

	Scenario
	Max. data rate (DL)
	Max. data rate (UL)
	End-to-end latency
	Area traffic capacity

(DL)
	Area traffic capacity

(UL)
	Area user density 
	Area
	Range of a single hop
(note 2)
	
Estimated number of hops 

	Smart Metering

(note 1)
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	200 x 100 bytes / 15 mins / hectare
	200 x 100 bytes / 15 mins / hectare
	200 devices /hectare
	100m x 100m
	>100 m indoor / deep indoor
	2 - 5

	NOTE 1:
Three meters (gas, water, electricity) per house, up to 50 houses per hectare.
NOTE 2:
'deep indoor' implies that there may be concrete walls / floors between the devices  
NOTE 3:
All the values in this table are example values and not strict requirements.


