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1. Introduction

In SA Plenary #45 (September 2009), Network Improvements for Machine-Type Communications (NIMTC) WID [1] was approved primary responsible WG is SA2. The study work is performing at this time based on TS 22.368[2] requirements and their agreements are captured in TR 23.888[3]. This contribution presents the agreements on NIMTC WID in SA2 in order for RAN3 to synchronize SA2 progress so that re-creating the wheel is avoided. The potential impacts on the Terms of Reference of RAN3 due to the proposed solutions in SA2 are identified. In additions, we believe that this contribution can provide the starting point of the RAN WG3 discussion.
2. Discussion
2.1 Baseline Architecture in [3]
According to SA2 baseline architecture, MTC devices are communicating to one or more MTC servers and/or also other MTC devices using 3GPP bearer service, SMS, or IMS. At this time, three interfaces are introduced in the architecture. 

·  MTCu: interface used by MTC device to access the 3GPP network. It would be Uu, Um, and Wu interface.
·  MTCsms: interface used by MTC server to connect the 3GPP network and thus communicate to MTC devices via 3GPP SMS.
·  MTCi: interface used by MTC server to connect the 3GPP network and thus communicate to MTC devices via 3GPP bearer service/IMS.

[image: image1.emf] 

3GPP bearer services /  SMS / IMS  

M TCi  

MTC  Server  

MTCu  

MTC  Device  

MTCsms  

MTC  Server  


Figure 1: 3GPP Service Model for MTC [x]
2.2 Agreed Use Cases
At this time, eleven use cases are agreed. For each use case, the required functionalities are identified and the possible solutions are captured. However, solutions for some use cases are not identified yet. It is expected that TR 23.888 [3] will be enriched by more possible solutions as well as more use cases in the following SA2 meetings. In this subsection, the summary table for the captured use cases and solutions in [3] is presented and the possible impact to RAN3 due to the solutions is identified as Table 1.
Table 1. Summary of NIMTC use cases and its impact to RAN3
	Use Case
	Summary of Description and Required Functions
	Identified
Potential Solution
	Impact to RAN3

	Group Based Optimization
	MTC devices can be grouped together for the control, management or charging facilities. 
The network resource could be saved by using this optimization.
	-
	-

	MTC Devices Communicating with one or more MTC Servers
	A MTC Subscriber may have several MTC servers.
It shall be possible to use one or more MTC servers for communicating with the MTC devices of a MTC subscriber.

It shall be possible to uniquely identify a MTC device (in order to reach it from a certain MTC server)
	Sol1) 
A MTC device is assigned a static unique “host name,” i.e., a unique FQDN. An authorized DNS server is keeping the current dynamic public IP address of the MTC device, which is associated with the unique FQDN.
	Sol1) 
No impact

	MTC Devices communicating with each other
	It shall be possible to specify if communication between MTC devices is allowed or restricted with subscription data and/or operator policies.
If allowed, it shall be possible for MTC devices of the same MTC subscriber to communicate with each other through the PLMN.
	-
	-

	Online Small Data Transmission
	MTC devices frequently send or receive only small amounts of data.
It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC device is attached and context activated.
	Sol1) 
The data will be send or receive by utilizing SMS. The MME and MTC device will not create any EPS bearer for MTC Service.

	Sol1) 
UE context for the MTC device without at least one default bearer should not be considered as error at MME/eNB. The eNB need to tell the MTC device from normal UEs.

	Offline Small Data Transmission
	MTC devices infrequently send or receive only small amounts of data.
It shall be possible to transmit small amounts of data with very efficient resource usage when the MTC device is not attached and not context activated.
	-
	-

	Low Mobility
	Low mobility case includes case 1) not move frequently and may move only within small area, case 2) not move frequently but may move within wide area, and case 3) not move normally with fixed location.

The resource usage can be reduces for paging, location management signaling, mobility context in CN.
	Sol1) for case 1
The paging area such as TAI and ECGI is configured in the HSS as a part of subscription. The MME pages the MTC device within the specific area
Sol2)
MME may page stepwise; first from last known ECGI, or last known service area (SAI). If no response, it pages within TAI list allocated to the MTC device.
Sol3) for case3 
MME stores the area identifier (ECGI, SAI, or TAI) and pages the MTC device within the specific area. 
	Sol1)
S1 PAGING massage additionally contains ECGI IE.

Sol2)
S1 PAGING massage  additionally contains ECGI IE or SAI IE.
Sol3)
S1 PAGING massage  additionally contains ECGI IE or SAI IE.



	MTC Subscriptions
	MTC subscriber can activate or deactivate the subscribed MTC Features based on the operator policy
The activation/deactivation information of the Features shall be stored in the 3GPP CN entities.
	-
	-

	MTC Device Trigger
	The PLMN shall be able to trigger MTC devices to initiate communicate with the MTC server based on a trigger indication from the MTC server.
Possible operational options includes a MTC device receives trigger indication in detached state (case 1), a MTC device receives trigger indication in attached state and it has no PDN connection (case 2), or a MTC device receives trigger indication and it has a PDN connection (case 3)
	Sol1) for case 1
The MTC User can provide the PLMN with location information of the MTC device. The PLMN then broadcasts a trigger message within relevant cells.
For broadcasting a trigger, the Cell Broadcast Service (CBS) can be used. The MTC devices are programmed to monitor a preset Cell Broadcast channels, even when they are not attached to the network and have assigned a Unique Paging Identity (UPID)
	Sol1) 
CBS needs to be supported in EUTRAN

	Time Controlled
	MTC devices send / receive data only at certain pre-defined time periods
The network shall be able to dynamically change the time periods
	Sol1)
The MME receives the authorized time periods from HSS as MTC subscription. The MME police the MTD device’s access to the network to prevent or allow (with specific charging) the device traffic during unauthorized time periods. 

The MTC device can obtain the authorized time periods information from MTC server or MME.

When prevented, the MME rejects the attach/TAU request message outside of the authorized time period and indicates the authorized time period to the MTC device in the reject message.
	Sol1)
No impact

	MTC Monitoring
	MTD devices may be deployed in locations with high risk, e.g., possibility of vandalism or theft of the communication model.
It shall be possible for the network to detect monitoring events such as change of the point of attachment, which is configured by the MTC user.

Network can report events to the MTC User or MTC server and optionally perform action to reduce services provided to the MTC devices.
	- 
	-

	Decoupling MTC Server from 3GPP Architecture
	To support MTC services deployed by third parties, it is assumed that the additional interaction between MTC service logical components and the 3GPP PLMN are required.
	Sol1)
Introduction of a 3GPP MTC Service Abstract Layer in CN (see Fig. 2).
	Sol1)
No impact.
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Figure 2. MTC Service Abstraction Architecture
3. Conclusion and Proposal
In this contribution, the captured use cases and solutions in SA2 discussion so far have been presented and their possible impacts to RAN3 interface are identified. We would like to propose to take the above information into account in the further RAN3 discussion. 
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