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1. Introduction
In this contribution, a text proposal to TR37.868 is provided to capture the smart grid characteristics described in R2-102340 [1].

Start of change

4.1
Metering
[Editor’s note: This section is intended to assess and analyze the involved MTC applications and MTC features in SA1, and present the corresponding RAN specific aspects of this use case ]
Metering refers to power, gas, water, heating, grid control, industrial or electrical metering, etc. Metering devices could be used to monitor energy networks, to provide information on energy consumption and billing, and to improve end-user energy efficiency, for instance.
Smart Electric Grid Application Characteristics

	Characteristic
	Detailed Behavior

	Mobility
	Smart grid device is installed in a fixed location. 

	Device Density
	The density of smart grid meters is dependent on the region/country where they are deployed. For example, the density for the US market is expected to be around 1000 devices per sector. 

	Preferred MTC Device State 
	Smart grid device will not detach from the LTE network after initial power up i.e. it is always attached, except in case of some abnormal conditions, e.g. power outage, etc 

	Mobile Originated Traffic 
	· Small payload: The size is expected to be in the range of 500 Bytes to 1000 Bytes per transmission;

· Periodical reporting: Reporting in the ranges of 5 mins, 15 mins, 1 hour, 6 hours, 12 hours and 24 hours; 

· Delay tolerant: if the device failed to send the real-time report at the original scheduled timeslot after a moderate number of retries, the device will wait for the next scheduled transmission opportunity. The payload would grow proportionally if the meter reading cannot be sent in the previous transmission opportunity(s).

· Even-trigger meter reporting due to alarm, pre-defined threshold, etc; 

· Allowed delay up to 1min

· The reporting may have different priorities on network access based on the type of events.

· Ack for server’s control/instruction message; 

· Allowed delay up to 1min

· Event-trigger LTE signalling, for example, a large number of device will try to re-attach to the network after a power outage;

· Allowed delay up to 15 minutes



	Mobile Terminated Traffic
	· Small payload to ack for certain applications 

· Delay up to 30sec;

· Small payload for power grid management control information, such as instructing the household electronics to lower the power consumption.
· Delay up to 30sec;

· Large payload, such as SW upgrades (in MB) 

· Delay tolerant;  

· The periodicity is around every 90 days;



	Multicasting/Broadcasting at cell granularity
	· Smart grid operation would require the ability to multicast/broadcast the message with small payload to a large amount of MTC devices for power grid management purpose, for example, rolling blackouts. 



	MTC Monitoring

	· The power grid management centre should be informed of certain abnormal status of a particular device or a particular group of devices, such as gone offline unexpected due to regional power failure, being stolen or vandalised, etc. 

· Tolerable latency 15 minutes.


	Power flash resistance
	· It would be desirable that the smart meter device can survive through a power flash period, i.e. a short power outage normally lasting around 2~30sec, without going offline (detached).




End of change
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Description of envisioned RAN Improvements for Machine Type Communication
[Editor’s note: This section is intended to describe candidate solutions that have at least one of use cases described in section 4.]
5.1
RAN overload control
[Editor’s note: This section is intended to describe the area where an improvement may be beneficial. The existence of a problem should be clearly illustrated. The area may be relevant to UMTS OR LTE]
RAN overload control as defined below is identified as the first priority improvement area.
A large number of MTC devices are expected to be deployed in a specific area, thus the network has to face increased load as well as possible surges of MTC traffic. Network congestion including Radio Network Congestion and Signalling Network Congestion may happen due to mass concurrent data and signaling transmission. This may cause intolerable delays, packet loss or even service unavailability. Mechanisms to guarantee network availability and help network to meet performance requirements under such MTC load need to be investigated.
Smart Grid Application

· Radio resource overload control: This aspect includes the considerations to ensure that both eNB’s processing resource and the air interface resource not to be exhausted by large number of MTC activities:

· It might be beneficial to not keep M2M device in the RRC connected mode unnecessarily long; 

· Based on the further evaluation of the traffic pattern, the potential data traffic and signalling congestion caused by the communications between network and a large amount of M2M devices should be mitigated; 

· MME overload control: This aspect primarily focuses on the considerations to ensure MME’s resource not to be exhausted by large amount of MTC activities:

· It might be beneficial to consider certain enhancements to reduce unnecessary signalling load by exploring the no mobility characteristics of smart grid M2M devices;

· Similar to the radio resource overload control, the signalling congestion caused by the communications between network and a large amount of M2M devices should be mitigated;

5.1.1
Solution for LTE
[Editor’s note: This section is intended to describe LTE candidate solutions]
5.1.2
Solution for UMTS
[Editor’s note: This section is intended to describe UMTS candidate solutions] 
End  of change
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5.2
[ Other improvement areas ]

[Editor’s note: This section is intended to describe the area where an improvement may be beneficial. The existence of a problem should be clearly illustrated. The area may be relevant to UMTS OR LTE]
NOTE: 
Other improvement areas are lower priority than RAN overload control, but still could be considered from RAN perspective.
Smart Grid Application

· Multicasting/broadcasting at the cell granularity: This could also be viewed as an overload control enhancement to avoid congestion over the air during the events that network needs to send the same message to a large amount of M2M devices.

· MTC monitoring: Either network or M2M device should support proper functionalities and signalling that can detect and report certain abnormal status of the M2M device(s), e.g. going offline unexpected, being moved to somewhere else, etc.

· Mechanisms for Power consumption reduction by MTC device should be studied.

5.2.1
Solution for LTE
[Editor’s note: This section is intended to describe LTE candidate solutions]
5.2.2
Solution for UMTS
[Editor’s note: This section is intended to describe UMTS candidate solutions] 
End  of change
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