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1 Introduction
The service requirements for Machine Type Communications (MTC) have been captured and described in [1]. One of the major factors of MTC is the large number of machine type devices, which are likely to impact the communication over the air interface as well as the backhaul. In this document we attempt to show commonality of MTC service requirements and how this is duplicated with the different MTC user cases, and go on to propose what technical issues the combination of specific and common service requires presents to RAN2
2 Discussion 
There may be a variety of MTC applications deployed in the future. Different applications may generate different traffic and support different capabilities and features. We evaluate some of the use cases from [1] and aim to show the characteristics of the user case.
	
	Traffic Characteristics

(Data Volume)
	Specific Service Requirements

MTC feature

	
	
	Time tolerant
	Power needed
	Mobility

	Metering( gas / electric…)
	small
	Likely YES 
	Extra low
	Static

	Tracking & Tracing
	Kbytes/s
	No
	Extra low 
	Mobile

	Payment(Vending machine)
	small
	YES, To within Seconds
	No requirement
	Static

	Healthy (Monitoring vital signs/ telemedicine can be categorized into other use cases)
	small
	No
	Extra low
	Mobile

	Consumer Devices (digital camera)
	Mbytes/s
	YES, To within Seconds 
	N/A
	Static


Firstly it is hard to predict which type of application will be more popular, but from the above table it can be seen that several user cases share the same specific service characteristics.    
In [1], common service requirements are also identified, besides those common requirements on Core Networks such as subscription and charging, etc, we pick out two general requirements that potentially have impact on RAN2:

· It shall be possible to reduce peaks in the signaling traffic resulting from very large number of MTC devices (almost) simultaneously initiating interaction

· It shall be possible to efficiently maintain connectivity for a large number of MTC devices
As an example to demonstrate the mix of common and specific service requirement within a user case:

A typical user case would be smart metering and monitoring applications. Both these applications could have a huge number of MTC devices deployed densely in a specific area. Furthermore, the behavior e.g., reporting time, traffic pattern, data volume, etc. of this huge number of devices are usually highly correlated. For instance, the meters may report simultaneously at precisely synchronous time interval (e.g. precisely every hour or half hour), or hydrology monitoring devices need to communicate at the same time during the time of heavy rain, etc.  The traffic pattern of this scenario of MTC is normally in burst and it is challenging to efficiently accommodate simultaneous resource usage from excessive MTC Devices. The burst of accessing attempts and communication requests may consume excessive radio resources; even having negative impacts on the operation of normal UEs. Efficiency is a must here as the MTC device may require extra low power consumption. 
Taking the above into account, for the specific and common service requirements, we propose that RAN2 should concentrate effort on the following technical issues.

3 Related technical issues
The following technical issues are identified as requiring to be discussed further in RAN2
1. Implicit correlations among M2M communications
Unlike the inherent independent behavior between the human-to-human (H2H) communications, multiple MTC devices are often deployed to accomplish the same application objective. Therefore, there usually exist highly implicit correlations among these M2M communications. For example, by observing the aforementioned example, monitoring or metering, if a MTC device has data to send, the other ones would also have data to send with a very high probability. Furthermore, the traffic pattern and even data volume of each MTC device would be similar. Preferably, RAN optimization methods should be studied to adapt to this unique characteristic of M2M communications, and in turn improve the radio frequency efficiency for specific MTC services. 
2. RACH capacity
Hundreds or thousands of MTC devices may start to access the network simultaneously e.g. for metering on o’clock sharp or bridge monitoring when train passes. This will lead to the RACH channel congestion because the access attempt density in a short duration of time would be rather high. Further, as the normal UE and MTC devices compete in the same PRACH, the access attempt of normal UE would be disturbed. Preferably, RAN should provide means to accommodate the burst of concurrent access attempts from MTC devices, and avoid potentially high probability of collisions for normal UE access. This topic is further discussed, and a possible solution proposed in [2] 
3. Extra low power consumption

The extra low power consumption feature is required for those MTC devices with battery and not easily power charged, especially for gas metering MTC devices. The UE may use longer DRX duration in order to reduce power consumption. Other methods may also be developed to save the energy consumption. When the MTC device enters or exits Extra Low Power Consumption state, it should indicate to the network. Implicit or explicit method for the extra low power state change report could be used 
4. Mobility - Simultaneous HO of MTC devices

There may several MTC devices in a car or a train, these devices could be consumer electronics or devices of on board passengers or equipment of the vehicle for tolling, security, asset tracking or other purpose. All these on board MTC devices may perform handover simultaneously or in a very short time as the vehicle moves, which results in high signaling overhead and potential congestion over the radio link as well as the backhaul connections. RAN optimization methods should be studied to reduce these signaling overhead to mitigate the resulting peaks in the signaling traffic upon HO.
5. Low Mobility
As a property of several user cases, is the fact that the MTC device will be stationary, we can therefore deduce that the devices are not required to fully support mobility relevant procedures, e.g. cell update, RA/TA update, handover and etc. And furthermore, do not require measurement and cell reselection procedure with the same accuracy as mobile terminals. This topic is further discussed, and a possible solution presented in [3] 
4 Conclusion and Proposal

We kindly ask RAN2 to discuss and agree on the following proposals:

In this document we have shown commonality of MTC service requirements and how this is duplicated with the different MTC user cases, and also what technical issues the combination of specific and common service requires presents to RAN2

Proposal 1: The following technical issues are identified as those with high priority to study further,

· Highly implicit correlations among M2M communications
· RACH capacity
· Extra low power consumption 

· Simultaneous HO of MTC devices 
· Low Mobility
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