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1. Introduction
The new study item for RAN Improvements for Machine-type Communications is approved in RAN#45 [1]. In [2], there are some descriptions about common service requirements and specific service requirements as below:
	6
Categories of Features for Machine-Type Communications

Machine Type Communication (MTC) applications do not all 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.

The following MTC Features have been defined:

-
Low Mobility

-
Time Controlled

-
Time Tolerant

-
Packet Switched (PS) Only

 -
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 MTC Features

-
Group Based Policing

-
Group Based Addressing


In order to activate/deactivate the MTC features for MTC devices, the MTC features of MTC devices should be known by both RAN and CN. 
To facilitate description, we divide the features defined in [2] into two categories:

· MTC RAN feature: the feature that should be known by RAN; 
· MTC CN feature: the feature that should be known by CN. 
It should be noted that, for a specific MTC feature, it can be both a MTC RAN feature and a MTC CN feature. 

In this contribution, we discuss how to acquire the RAN related MTC features of MTC devices by RAN.
2. Discussion
In this section, we give several possible schemes to let RAN acquire MTC features of MTC device and discuss some related issues.

2.1. MTC device reports MTC features information to RAN
Scheme 1: Handle the MTC feature information like UE AS capabilities, i.e. they are stored in UE and reported to RAN node(s) by RRC signaling. 
This means that the MTC device should store the MTC feature information and send it to the RAN (RNC or eNB) via RRC signaling, e.g. RRC connection setup complete, RRCConnectionSetupComplete message, UECapabilityInformation message, etc. And then the RAN node will store the MTC RAN feature information and invoke corresponding system optimization. And the RAN node also forwards the MTC CN feature information to CN. Please see figure 1 which shows the message flow for scheme 1:
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Figure 1: Scheme 1 message flow
The scheme is simple and the RAN node can acquire the MTC RAN feature information quickly since the CN can be not involved. But whether the MTC feature information is believable is not affirmatory. In [2], it said that MTC Features are offered on a per subscription basis, this is not achieved if CN is not involved. For LTE, the MTC feature information can be stored in MME like UE capabilities for future use.
2.2. CN forwards the MTC features information reported by MTC device to RAN 
Scheme 2: The MTC feature information is stored in UE and carried by NAS signaling to CN and then CN inform the MTC RAN feature information to RAN node.
This means that the MTC device should store the MTC feature information and send it to the core network via NAS signaling. And then the CN authorizes the MTC device and stores its feature information and forwards the MTC RAN feature information part to the RAN nodes (RNC or eNB) via S1(Iu) signaling. And then RAN nodes can invoke corresponding system optimization. Please see figure 2 which shows the message flow for scheme 2: 
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Figure 2: Scheme 2 message flow
Same as scheme 1, the MTC feature information is still unbelievable. As the UE will inform the capability information to the CN and then forwarded to the RAN nodes, it has some overhead and a long delay to acquire the information for RAN nodes. 
2.3. CN transmits the MTC features information of MTC device to RAN
Scheme 3: the MTC feature information is stored in CN, e.g. HSS server, and the MTC RAN feature information can be forwarded to the RAN nodes while the MTC device enters to active state. Please see figure 3 which shows the message flow for scheme 3:
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Figure 3: scheme 3 message flow
Here we give an example for LTE, see figure 3.1 below:
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Figure 3.1: scheme 3 for LTE
While the UE accesses the network, MME will obtain the subscription data from HSS server which including the MTC feature information. And MME forwards the MTC RAN feature information to eNB to invoke corresponding system optimization. 
Obviously, scheme 3 can satisfy the requirement that MTC Features are offered on a per subscription basis. The capability information is believable. In addition, the information needn’t to be carried via Uu interface, so this reduces the signaling overhead.
Considering these schemes, scheme 3 is more believable, so we propose:

Proposal 1: The scheme 3, i.e. CN transmits the MTC features information of MTC device to RAN, is adopted to let the RAN node acquire the MTC features information of an MTC device.

2.4. Further discussion

As there are many specific MTC features defined in [2], RAN should consider which features RAN nodes should know. 

Proposal 2: RAN is kindly requested to decide which MTC features belong to MTC RAN features.

Considering the handover preparation procedure, the MTC feature information can be informed from the source node to the target node. So we propose that

Proposal 3: The MTC feature information can be carried from source node to the target node during handover procedure.
As there are many MTC features required in [2], we could consider if some of them can be grouped into one feature group. It means perhaps some features which have some relationship can be banded together. 
Proposal 4: Whether MTC features can be grouped should be FFS.

For UMTS, since some of the features need effective or optimized scheduling, the feature information may be informed from RNC to Node B. So we propose:

Proposal 5: For UMTS, MTC feature information can be informed from RNC to Node B for possible optimization.
3. Proposals
In this contribution, we discussed some issues about MTC features and give following proposals:
Proposal 1: The scheme 3, i.e. CN transmits the MTC features information of MTC device to RAN, is adopted to let the RAN node acquire the MTC features information of an MTC device.

Proposal 2: RAN is kindly requested to decide which MTC features belong to MTC RAN features.

Proposal 3: The MTC feature information can be carried from source node to the target node during handover procedure.
Proposal 4: Whether MTC features can be grouped should be FFS.

Proposal 5: For UMTS, MTC feature information can be informed from RNC to Node B for possible optimization.
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