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1 Background
In RAN#59 plenary meeting a new study item (SI) to study the RAN aspects of Machine-Type Communications (MTC) enhancements was approved. The SI was approved based on the following justification [1]:

	SA2 has agreed a new Rel-12 feature level (umbrella) WID on “Machine-Type and other mobile data applications Communications Enhancements” and new building block WIDs to provide stage-2 specification for the stage-1 Service Requirements for Machine Type Communications defined in TS 22.368 and TS 22.101 that were not addressed in Rel-11 due to lack of time. Considering that the possible enhancements related to the requirements defined in TS 22.368 for MTC may apply for a wider range of mobile data applications, the investigated solutions should not be restricted only to MTC applications but should be applicable to other applications as well. 


According to the text highlighted in yellow, the enhancements are not restricted to MTC but also applicable to other mobile data applications.

2 Discussion

The stage-1 service requirements list the following MTC features [2]:

	The following MTC Features have been defined:

-
Low Mobility

-
Time Controlled

-
Small Data Transmissions

-
Infrequent Mobile Terminated
-
MTC Monitoring

-  …….. 


Based on the stage-1 requirements, SA2 defined the MTC enhancement scope for efficient handling of small amounts of data with minimal network impact (e.g. signalling overhead, network resources, delay for reallocation). It is to be noted that SA1 defines the meaning of “small data transmission” as “observed size of many of the instances of data exchanges is on the order of 1K (1024) octets” [2] Section 7.2.5. 
The stage-1 service requirements list the following for efficient use of network resources [3]:

	4.3
Efficient Use of Network Resources

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).


The above highlighted text in yellow refers to small amount of data generated by smartphone applications. In our understanding the meaning of “small data” as expressed in [2] for MTC traffic is also applicable for smartphone application data.

Observation 1: Small data size on the order of 1024 Bytes by MTC traffic or smartphone application may be considered as the baseline for the design of Uu signalling.

Further, there seem two types of traffic classification in the SA2 TR [4], namely, “frequent” and “infrequent”. However, the definition of “frequent” and “infrequent” is not very clear either in the SA2 TR [4] or the SA1 stage-1 specifications [2] and [3]. Loosely speaking the small data MTC traffic may be classified as “infrequent small data” where data exchange occurring on once per day scale; which would typically be initiated while the UE is in IDLE. On the other hand the small data generated by smartphone applications may be classified as “frequent small data” where the time interval is short between data exchange e.g. keep alive every 10s; which would occur while the UE is already in connected. We would like companies to share their understanding of frequent/infrequent.

During Rel-11 timeframe RAN2 studied the nature of smartphone application data traffic and categorized the traffic as “Light background” and “Heavy background” based on the inter-arrival time of the data packets for different smartphone applications [5]. So, the question to be answered is whether to consider the light background traffic as infrequent and heavy background traffic as frequent or whether to consider both light background and heavy background traffic as frequent? We would like companies to share their understanding on this aspect. 

Observation 2: Clarification solicited on the understanding of frequent/infrequent as termed in SA2 TR [4] and its relation with light/heavy background traffic as termed in RAN2 TR [5]. 

Common understanding of the small data traffic classification and the traffic profile characteristics is needed because the following SDDTE solutions for which RAN impact analysis is expected, address only infrequent; or only frequent; or both frequent and infrequent. 

	For SDDTE:

1. Ch. 5.1.1.3.1, “Small Data Transfer starting from RRC IDLE (E-UTRAN)”: Infrequent Small data 

2. Ch. 5.1.1.3.2, “Optimised handling of C-plane connection for Small Data and Device Trigger Transmission without U-plane bearer establishment in E-UTRAN”

3. Ch. 5.1.1.3.4, “Stateless Gateway for cost efficient transmission of infrequent or frequent small data”: Infrequent Small data
4. Ch. 5.1.1.3.5, “T5 based downlink small data transfer using RRC message”: 
5. Ch. 5.1.1.3.6.2, “Small Data Fast Path”: Frequent and Infrequent Small data
6. Ch. 5.1.1.3.6.3, “Connectionless Data Transmission”: Frequent and Infrequent Small data
7. Ch. 5.1.1.3.7, “Service Request signalling reduction by RRC message combining”:
8. Ch. 5.1.2.3.1, “ Keep the UE in connected mode”: Frequent Small data


The intention of the RAN impact analysis is to study trade-offs between overhead, efficiency and complexity of the different solutions. Since the traffic types handled by the different solutions is not the same it would be difficult to make a fair comparison of the different solutions. We think the signalling overhead is the most important metric to gauge how big or small benefit each solution offers. Therefore, to be able to compare different solutions we should have a common understanding of with what traffic profile we should simulate for the frequent small data case and the infrequent small data cases. As a simple example we can assume a traffic profile with 1024 Bytes every 10s for frequent small data, and every hour for the infrequent small data case. We think solutions should address multitude of cases such as 10 bytes every 100 ms can also qualify as frequent small data. So, the question to be answered is what is an acceptable characterization for frequent and infrequent data?
Proposal 1: RAN2 is requested to discuss the characterisation of traffic profile for frequent/infrequent small data and develop common understanding in order to compare the different solutions in a fair manner.

The fair assessment of the different solution would also help to choose a unified solution which addresses both small data traffic types or separate solution addressing the small traffic types separately.  
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