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Discussion
The objective of the Rel.12 WID for MTCe SDDTE is to support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation), especially considering the rapid increase in M2M and smartphone devices sending small amounts of data. (See last page for relevant extracts from the MTCe WID, 22.368 and 22.101).
Several solutions propose sending user data over the control plane for applications that send small data infrequently. The user data load on the control plane and added control plane resources needed to process the user data could possibly have more impact on the network.  The following points need to be considered when determining if a control plane solution is viable for the increasing number of devices transmitting small data. 
-
One of the key core network evolutions for LTE is the separation of the User Plane (SGW/PGW) from the Control Plane (MME).  This evolved architecture should be maintained.  3GPP system fragmentation with several data paths (IP data path over DRBs, SMS data path over SRB2, NAS PDU small data path over SRB1) would fragment the 3GPP system and make it more costly and difficult to use. With several data paths, it is also more complex for the UE/applications to determine which path to use and how to transition between paths and additional UE impact to transfer user data over SRB1 in terms of inter-layer interactions and encapsulation.
-

-
Key motivators for the start of the 3GPP M2M/MTC study and WID was “a potentially very large number of communicating terminals” and “The present document identifies potential requirements to facilitate improvements in M2M communication and the more efficient use of radio and network resources.” [source 22.868]. In Release 10, it was recognized that signalling overload caused by the high number of devices with MTC applications accessing the network was the highest priority enhancement to address.  Enhanced Access Barring, along with additional RAN and CN overload procedures were specified to control the signalling load.  Therefore, any small data enhancement should be further offloading control plane signalling.  Instead, the signalling load over the control plane is increased by the load of the user data.

-
With DL data sent via the control plane, the MME would have to buffer DL data while the UE is being paged. Buffering data is not a function of the MME. If there is a surge in DL data, as M2M applications have been known to do, then there will be large amounts of DL data to buffer.  This would be further exacerbated if mixed with some of the proposed power savings solutions such as the extended long DRX times.

-
The proposed control plane solutions are proposed only for infrequent small data.  It will be difficult to control “infrequent” and “small data” use by applications and a solution limited to infrequent and 1KB, is not very future proof.  SA1 has estimated small data to be 1 kilobyte. Other industry M2M reports estimate multiple kilobytes for small data transmission. Additionally, many applications are known to have bursty traffic, e.g., 6 to 10 packets.  M2M data trends predict the number of M2M devices will grow rapidly and as applications get more sophisticated, the data transmitted per device will be increasing. Therefore, a solution that is limited to infrequent transmissions of 1 kilobyte is not designed to handle M2M data trends.  [Reference: Mobile Broadband Connected Future: From Billions of People to Billions of Things, Yankee Group (4G Americas):

“Most consumer M2M devices place far less strain on cellular networks. For instance, e-readers will only transmit 300 KB of data for every e-book download. And both tracking devices and mHealth monitors only transmit kilobytes of location or vital sign information. Most enterprise M2M devices have similar data requirements. Fleet management applications transfer kilobytes of location and cargo information, and connected vending machines send minimal data on stock-outs. What’s more, enterprise M2M deployments do not necessarily demand real-time network connectivity: Batch transmissions suffice for many remote-monitoring applications. Although enterprise M2M applications will demand greater data throughput in the future, their throughput requirements will never match those of computing devices.”]
-
S2-131876 proposed “traffic scenarios”.  One for infrequent data “Infrequent: Multiple of mins, hours or days (E.g. : 15 mins, 30 mins, 1 hour, 12 hours, 1 day)” another for frequent data “Frequent: Multiple of sec (E.g. : 5 - 100 sec) and Frequent: Multiple of msec, sec (E.g. : 1 - 200 msec, 1 sec)”.  By simply counting messages, for example, if a control plane solution saves 10 messages, but can only be used by UEs that transmit infrequently, that will be less efficient for the network than another solution that can be used for frequent small data that only saves 4 messages.


-
With control plane data transmission, application QoS is not handled as well as user plane. Currently there is low and normal access priority which provides some level of overload control but not as robust as user plane QoS. The RAN can pre-empt bearers that have lower priority when new bearers with higher priority need access. This capability is not provided with control plane transmission of user data. If small data is sent over SRB1 it will be given the same priority as NAS mobility and session management signalling.  If there is overload the MME can’t request the eNB to throttle RRC connections for this type of data unless MME NAS signalling messages are also throttled since data is sent as a NAS message.
-
Use of reliable control plane to carry delay tolerant and non-critical data is not efficient. Control plane data transmissions will be more resource intensive on the core network than Service Requests and TAUs.  Core network activities required by a UE such as TAU may be rejected if the network becomes overloaded from a surge in control plane user data transmissions.

-
The transfer of data via the serving nodes (MME/SGSN) for a potentially huge number of devices would have deployment impacts at transport level as it would require a new dimensioning of the transport links towards the MME/SGSN sites. Dimensioning could be challenging because the proportional use of signalling path resources becomes very dynamically varying and that could then affect signalling of regular non MTC devices as well. This could have a cumulative detrimental effect to whole network signalling and performance.
-
New user plane capabilities that are being introduced and important to operators, such as ABC and UPCON, cannot be applied to user data over the control plane. 

Proposal

Include the following in the small data evaluation clause of TR 23.887.
Start of Change 1
5.1.1.4
Overall Evaluation 

Editor's Note:
Use this section for evaluation of key issues.
5.1.1.4.x
Control Plane Small Data Solutions
The following points need to be considered when determining if a control plane solution for small data transmission meets the efficiency requirements needed to support the increasing number of devices transmitting small data.
-
[Add bullet list from above discussion here]
WID, 22.368, 22.101 reference
SP-120450

3           Justification *
 
This is one of the building blocks for parent feature MTCe (Machine-Type and other mobile data applications Communications Enhancements).
This new Work item is being proposed to address enhancements to device trigger to support functionality that was not fully specified in Rel-11 (For E.g. T5 based device trigger and other triggering efficiency optimizations) and Small Data Transmission as per service requirement defined in the clause 7.2.5 of TS 22.368. 

This work will also address the overheads and signalling surge caused by frequent transmissions of small amount of data by mobile data application. 

It should be noted that although the service requirements are motivated by MTC the solutions may  apply to normal UEs as well.
4           Objective *
 
Objective of this work item is to study and provide stage-2 specification for the following items -  
· Device triggering enhancements including T5 based device trigger and other triggering efficiency optimizations

· Small Data Transmissions as per the service requirements defined in the clause 7.2.5 of TS 22.368

· Efficient handling of frequent small data transmission as per the service requirement defined in clause 4.3.1 of TS 22.101

Existing work on small data communications shall be taken into account by SA2.
For all solutions with RAN or GERAN impacts, RAN or GERAN shall have the opportunity to provide an evaluation of the solution proposed by SA2. Conclusions on these solutions must therefore be acceptable to RAN or GERAN.

22.368:

7.1
Common service requirements

7.1.1
General

The system shall provide a resource efficient way to support MTC Devices that send or receive data infrequently, i.e. with long periods between data transmissions.
7.1.4
Identifiers

Note: 
The two requirements above also apply to human-to-human communications. However, for Machine-Type Communication identifiers will have to be able to cater for a number of identifiers at least two orders of magnitude higher than for human-to-human communications.
7.2.5
Small data transmissions
The MTC Feature Small Data Transmissions is intended for use with MTC Devices that send or receive small amounts of data.

For the Small Data Transmissions MTC Feature:

-
The system shall support transmissions of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation).
-
Before transmission of small amount of data, the MTC Device may be attached or detached to/from the network.

Note:
“Transmission” implies either sending or receiving small amount of data.

-
The 3GPP system shall be able to count the number of small data transmissions per subscription e.g. for charging or statistical purposes.
Note 1: 
observed size of many of the instances of data exchanges is on the order of 1K (1024) octets
Note 2:
Charging and accounting of small data transmissions between operators can be done on a bulk basis.
22.101

4.3.1
Network Traffic Patterns
Service capabilities shall take account of the discontinuous and asymmetric nature of most teleservices, multimedia services and user applications and consider the overheads and signalling surge caused by frequent transmissions of small amount of data by mobile data application, in order to make efficient use of network resources (particularly radio resources).

























































































































































































































 Explain in sufficient detail why this work is needed.


 Give details of the goals to be achieved under this work item.  The level of detail required is explained in 3GPP TR 21.900 §6.0.2. Generally, the deeper the work item is in the heirarchy, the greater the level of technical detail need in the WID.  For high level items (Study Items, Features), the text of this clause should avoid technical language insofar as possible, and concentrate on the benefits which the work will bring to the 3GPP system or its usrs.
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