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Proposal

It is proposed to add the following key issue in TR 23.720:

***************** Start of changes **********************

5
Key Issues
5.2
Key Issue 2 - Efficient support of frequent small data transmission in E-UTRAN/EPS based architecture
5.2.1
Description

Editor's Note:
Describe the key Issue (i.e. problem statement), including technical constraints and interpretations.

Many MTC applications (e.g. mobile tracking devices) are characterized by frequent transmission of small data packets (i.e. in terms of packet size) in the UL. Such small data transmissions (SDT) 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 causes more extensive control plane signalling for handovers. In addition it may cause higher UE power consumption unless a power saving function such as connected mode eDRX is used.
Such frequent small data 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.

5.2.2
Architectural Requirements 

Editor's Note:
Capture agreements on architectural requirements for solving the key issue. This clause may be omitted if deemed unnecessary.

The following functionalities are required for the network to handle efficient support of frequent small data transmission in E-UTRAN/EPS based architecture:
-
The system needs to 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 needs to support mechanisms to reduce the load from high signalling procedures, e.g. RRC signalling, paging / Service Request procedures, caused by frequent small data transmissions.
-
The solutions need to work together with Release 13 power saving functions i.e. PSM and eDRX.
5.2.3
Traffic model for frequent small data transmission in E-UTRAN/EPS based architecture 

5.2.3.1
Mobile Autonomous Reporting (MAR) frequent periodic reports

Frequent periodic uplink reporting is expected to be common for cellular IoT applications in different sectors, e.g. transportation (automotive industry, fleet management, railroad), health and medical (patient monitoring, sports), asset management (tracking/location management), and remote monitoring (smart cities, smart homes, industries). The MAR frequent periodic uplink reporting traffic model is used in system level simulations for capacity analysis.
Table 5.2.3-1 summarizes the characteristics of MAR frequent periodic reporting:
Table 5.2.3-1: MAR frequent periodic UL reporting traffic model

	Characteristic
	

	Application payload size distribution
	Pareto distribution with shape parameter alpha = 2.5 and minimum application payload size = 20 bytes with a cut off of 1 Kbyte i.e. payloads higher than 1 Kbyte are assumed to be 1 Kbyte.

	Periodic inter-arrival time
	Split of inter-arrival time periodicity for MAR periodic is:  2 hours (10%), 1 hour (30%), 30 minutes (20%), 10 minutes (20%), 5 minutes (10%), and 1 minute (10%)


A DL application layer ACK for an uplink frequent periodic reporting event is assumed in 50% of UL MAR frequent periodic reports generated. The application downlink ACK payload size is assumed to be 0 bytes. The total packet size includes the overhead from IP, transport and potential security protocol headers.
***************** End of changes **********************
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