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1 Introduction

In the RAN Plenary #45 meeting, it was agreed that Machine-Type Communications (MTC) will be a study item in LTE Rel-10 [1]. As captured in TS 22.368 by SA1 [2], MTC applications do not have the same characteristics. This implies that not every system optimisation is suitable for every MTC application. Therefore, MTC Features are defined to provide structure for the different system optimisation possibilities that can be invoked. Such MTC Features are offered on a per subscription basis. MTC Features can be individually activated. Currently, SA1 has defined 16 features [2], such as low mobility, time controlled, extra low power consumption, and so on.
From RAN perspective, RAN technical enhancements are potentially required to support the MTC features mentioned above and to improve efficiency in RAN to handle MTC. In this contribution, we try to discuss how EPS indicates MTC features to RAN as well as how the related RAN enhancements would be configured. 
2 MTC Features, RAN enhancements, & related procedures 

MTC is a form of data communication that differs from current human to human communication, i.e., large number of devices in a cell and many terminals are never moved at all, as well as some communications are mobile originated only, etc. Therefore, some RAN enhancements are potentially required to meet the service requirements of MTC applications, such as radio resource allocation methods for the large number of machines, simplified mobility procedure for low mobility scenarios, etc.
Figure 1 shows the architecture where some potential RAN enhancements are integrated in MTC devices,  RNC (sometimes NodeB is also involved in)/eNB and SGSN/MME. Optimizations for MTC among MTC device, RNC(NB)/eNB and SGSN/MME, as well as related procedures are in the scope of RAN side.
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Figure-1: Architecture of MTC device and network with RAN enhancements
SA1 has abstracted some MTC Features [2] to represent the service requirements of MTC applications, and then corresponding RAN enhancements could be designed for these features. Next we will discuss the possible procedure related to MTC features and potential RAN enhancements. 
As discussed in SA2 [3], it is possible that the MTC features can be configured as part of the subscription data in HLR/HSS for the specific MTC subscriber. Hence SGSN/MME should be aware of the MTC feature from HLR/HSS. When a MTC device powers on and accesses the network for the first time, following steps may be carried out as figure 2 shows:
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Figure-2: Procedures of Feature Delivery and RAN Enhancement Configuration 
1) MTC device attaches to the network.

MTC device attaches to the network via the legacy UE attach procedure, e.g. in E-UTRAN, reusing the RRC Connection Request in Uu interface and initial UE message in S1 interface. 
2) SGSN/MME obtains the feature information of the MTC device from HLR/HSS. 
It is likely that part of the MTC device subscription information is stored in HLR/HSS in the form of the features. HLR/HSS could extract the subscription information upon the reception of a unique ID, e.g. IMSI and provide such kind of information to SGSN/MME. 
3) RNC(and possibly NB)/eNB obtain MTC feature information. 
The SGSN/MME forwards the feature information to the RNC(NB)/eNB if necessary for potential enhancement, e.g. scheduling, mobility optimization etc.
4) MTC device is configured with part or all potential RAN enhancements based on its MTC feature(s).

Since one MTC device may have several MTC features, several corresponding RAN enhancements could be applied to the device. In our opinion, some of the enhancements could be applied immediately after the feature information is available on RAN side and others could be configured later when a certain condition is satisfied. Here is an example:

In case a MTC device with features of extra low power consumption and low mobility, for the first feature, corresponding RAN enhancements should be configured as soon as the device attaches to the network since the power should be saved all the time. As for the second feature, some mobility management procedures could be optimized when some conditions are met. 
There are two possible options to configure RAN enhancements: 
1) Option 1: Network deduces that the conditions have been reached, e.g. it is detected that UE has not been moved for a predefined period. In this case the mobility management procedures could be optimized or simplified. 
2) Option 2: Network executes the optimization after receiving an explicit trigger from the MTC device. E.g. MTC device reports its mobility status to network and then network configures the optimized mobility management procedures.
3 Conclusion
In this contribution, we discuss the procedures of feature delivery and RAN enhancement configuration from RAN perspective. It is proposed to discuss and accept it as the baseline for future discussion.
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