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Discussion and decision
1. Introduction
In this contribution, we listed number of MTC use cases, requirements and features that had studied in SA1, and tried to point out if RAN enhancement would be needed and what kind of RAN enhancement can be considered for each use case and requirement.

2. Discussion
2.1 MTC use cases
MTC or M2M usually means a form of data communication which involves one or more entities that do not necessarily need human interaction [1]. Typical example is the communication between a control server and telemetry devices (e.g., smart meter) or consumer devices (e.g., eBook) that traditionally do not require communication functionality. The main examples being discussed in SA1 can be classified into the following major categories:
1) metering device
2) sensors

3) tracking device
4) Payment device (POS/vending machine/game machine)
5) CE device

Proposal: RAN2 should consider RAN optimizations for the major use cases such as metering device, sensors, tracking device, payment device and CE device.

2.1 MTC requirements and features

TS22.368 [1] lists up many requirements of the machine-type communication to support the use cases mentioned in the previous section. The requirements include the following features: Low mobility, Time Controlled, Time Tolerant, Online Small Data Transmissions, Offline Small Data Transmissions, Mobile Originated Only, Infrequent Mobile Terminated, MTC Monitoring, Offline Indication, Jamming Indication, Priority Alarm Message (PAM), Extra Low Power Consumption, Secure Connection, Location Specific Trigger, Group Based Policing and Group Based Addressing. We analyzed RAN impact corresponding to each MTC feature.
· Low Mobility: As MTC devices such as meters would be installed in a fixed location, its mobility procedure can be simplified from current LTE. RAN enhancement may be needed to reduce unnecessary mobility functions and to enable implementation of cheap MTC devices.
· Time Controlled: A MTC device may need to wake up only at the pre-defined time period to send or receive data. The pre-defined period can be once per few seconds or once per several hours. RAN enhancement may be needed to support infrequent pre-defined active/idle period.

· Time Tolerant: According to the SA1 requirement, the network can delay access of MTC devices, in a specific area, based on criteria such as network load. RAN access procedure needs to incorporate this requirement.
· Packet Switched (PS) Only: May have small or no impact on RAN
· Online Small Data Transmissions: MTC traffic pattern can be different from what LTE RAN was designed to support optimally. RAN should study MTC traffic pattern, and if needed, RAN should try to minimize control overhead to exchange small MTC packets.
· Offline Small Data Transmissions: If MTC traffic size if very small and infrequent, the signalling to setup connection can be big overhead. RAN enhancement such as contention based access can be considered.
· Mobile Originated Only: May be a configuration issue. Current mobility procedure can be disabled for the MTC devices that do not need to be paged.
· Infrequent Mobile Terminated: If the MT call is infrequent and the MTC traffic is delay tolerant, the MTC device can monitor its page more infrequently. Longer paging DRX period can be introduced to support this. But current paging DRX period has upper bound 10s as SFN is 10 bit long so it can indicate 1024 frames (10s in time domain). RAN2 needs to think of supporting idle period longer than 10s.
· Priority Alarm Message (PAM): May be a configuration issue. RAN needs to prioritize Priority Alarm Message over other data traffic or possibly signalling messages.
· MTC Monitoring: This feature is intended to provide functionality to detect events that may possibly be the result of theft or vandalism [1]. RAN needs to study how these events can be detected and if RAN action is needed. Report of the un-allowed events can be supported as part of Priority Alarm Message feature.
· Jamming Indication: RAN needs to study if RAN action is needed for this event. Report of this event can be supported as part of Priority Alarm Message feature.
· Offline Indication: May have small or no impact on RAN

· Extra Low Power Consumption: To reduce battery power consumption, it is required to lower UE’s duty cycle. As discussed for the Infrequent Mobile Terminated feature, a method to support longer idle period is needed..
· Secure Connection: May have no impact on RAN
· Location Specific Trigger: May have small or no impact on RAN
· Group Based Policing/Addressing: Connection management procedure can be enhanced considering groups of MTC devices.
As we can see in the above, there are several areas where RAN can be enhanced to support MTC applications in more optimized way. The main enhancements that can be considered in RAN are as follows:

1. RAN changes to support small and infrequent MTC traffic pattern

2. RAN changes to support time controlled and time tolerant characteristics of MTC applications
3. RAN optimization considering low mobility of MTC devices

4. RAN events and actions that is required specifically for MTC devices

5. RAN changes to support high number of MTC devices in a single cell coverage

We propose that RAN2 focus on the enhancements mentioned above. 

Proposal: RAN2 should consider RAN optimizations for the MTC features mentioned in this section.
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