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Abstract of the contribution: Proposes requirements for frequent small data transmission.
Discussion

This paper aims to address the issues faced by operators due to frequent small data transmission (e.g. feeds from application server):
Following are the main issues faced by operators due to frequent small data transmission (reference TR 22.801):

· Increased control plane signalling: 

There are excessive signaling overhead (both in RAN and in CN) to just send these occasional, very small update messages. To send just one update message, it may take one round of idle-active transition which may incur significant signaling overhead, including multiple RRC messages in RAN (e.g. Service Request, Radio Bear Establishment/Release, and Paging when message is MT) and EPC signaling messages (e.g. Service Request, Connection Setup/Release). 

· Reduced battery life of UE:

In the worst case scenario, when multiple applications generate update messages soon after the phone enters idle state, the energy consumption of the phone increases due to constantly flipping between active and idle state, it may be higher than if the phone just remained in active mode.

Reference to requirement from TS 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). 
For instance, if the dormancy timer mechansim is used to trigger connected-to-idle transitions, this may cause the UE to transition frequently between idle and connected state, and cause an increase in control plnae signalling. Depending on how frequent small data transmission/reception are required, it may also produce an increase in UE power consumption. On the other hand, if the UE is kept in connected mode, there may be an increase in control plane signalling due to handover. If small data transmission turns out not to be that frequent, and mobility events occurs with some frequency, this may in turn cause increase in signalling and also increase in UE power consumption. Even for a stationary UE, UE power consumption increase may be caused by keeping a UE in connected mode when it turns out small data transmission is not as frequent. 

Note that although an educated prediction can be made on UE future activity, it should not be assumed perfect knowledge of small data transmission/reception frequency when justifying the gains of a particular solution.
Proposed changes

5
Small Data and Device Triggering Enhancements (SDDTE)
5.1.X
Key Issue - Frequent Small Data Transmission optimizations 

5.1.X.1
Description

Many mobile data applications (e.g. social networking applications, VoIP applications, etc.) are characterized by transmission of small data packets (i.e. in terms of packet size) in the UL and DL. Small data transmission may cause the UE to transition frequently between idle and connected state, if the UE is sent to idle mode soon after the transmission of small data is complete. If the UE is kept in connected mode for an extended duration it has impact on UE power consumption and more extensive control plane signalling is required for handovers.
Such frequent transmissions can have the following adverse effects on the network and the UE:

· Increased control plane signalling in RAN (Radio Access Network) and CN (Core Network).

· Increased UE power consumption. 

5.1.X.2
Architectural Requirements

The following functionalities are required for the network to handle Frequent Small Data Transmission:
-     The system shall support frequent transmission of small amount of data efficiently with minimal network impact (e.g. signalling overhead, network and radio resources, delay for resource reallocation).
-
The system shall support mechanisms to reduce the high frequency of signalling procedures, e.g. RRC signalling, paging / service request procedures, caused by frequent small data transmission or frequent UE state transition. 
NOTE: The solutions considered for this key issue should avoid conflict to the goals and requirements for UE Power consumption optimization described in Section 7.1
Editor’s Note: Additional architecture goals for frequent small data transmission optimizations are FFS.
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