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1. Introduction

A new RAN2 study item to identify and evaluate mechanisms that enhance the ability of the RAN to handle traffic profiles comprising small data transfers has been agreed at RAN#59 [1]. Signalling overhead reduction and UE power consumption optimisation have been identified as the key objectives of this work. In this contribution, the RAN aspects related to the reduction of signalling overhead for applications generating small data are discussed in conjunction with the corresponding solutions identified by SA2 [2].  

2. Discussion

2.1  Traffic profiles
The traffic generated by the machine type applications and the applications on modern smart phones span a wide range of inter arrival times. In Rel-11, the traffic generated by smart phone applications has been studied extensively. These traffic profiles have been documented in [3] and can be assumed as a reference for the non-MTC aspects of this study item. However, pure machine type traffic has not been part of this study. As such it is unclear what a typical traffic profile generated by machine type applications would look like. It is apparent that some of the solutions on the table assume that the machine type traffic will likely have much longer inter-arrival times (in the order of tens of minutes or higher [2]). However it is unclear how typical this type of traffic is for machine type applications. It is hence necessary first to understand the traffic profiles of typical machine type traffic before evaluating various solutions. 
Observation 1: A common understanding of the characteristics (inter arrival time and packet size distributions) of pure machine type traffic is needed to evaluate the quantitative benefits of various solutions for optimising the small data traffic

Proposal 1: The characteristics of pure machine type traffic should be captured in the RAN2 MTCe TR to complement the traffic profiles for the non-machine type traffic captured in TR 36.822
2.2  Signalling overhead reduction
Today, there are two ways to handle user data traffic in 3GPP wireless networks. A first approach is to move the UE in and out of the RRC connected mode whilst the second approach is to hold the UE in a long term connected mode, with additional management of the device’s power consumption by appropriate means.
The first approach results in significant (RRC connection establishment) signalling overhead [3]. SA2 are currently studying solutions to reduce the RRC Connection establishment overhead by several methods including transferring small data packets using pre-established NAS security context [2]. Whilst this can reduce the connection establishment overhead for transmitting an isolated packet (single packet as captured in [2]), this solution may be limited in its application to packets sent relatively infrequently, although it is unclear as to how infrequent the traffic needs to be to benefit from these solutions. This type of solution is therefore not widely applicable for traffic profiles where in multiple packets are generated in a non-isolated manner. This is because this solution results in significant inefficiencies at L1 in such scenarios. As such, this solution is not suitable for applications where in an isolated data packet could trigger further activity (i.e. generate multiple packets in the other direction or in the same direction) – which may be a typical case both for machine type and also non-machine type traffic profiles. Hence, a more general solution covering a wider range of traffic types would be desirable. 

The second approach (i.e. to retain the UE in connected mode for longer duration of time) is promising as it will address general connected mode behaviour and hence is likely to cover a wide variety of traffic profiles spanning both machine-type and non-machine type applications. Long term connected mode however results in inefficiencies due to mobility signalling, underutilised control channel resources, need for network to maintain RRC context of a large number of connected mode UEs and power drain at the UE. The issue of power consumption in long term connected mode has been addressed in Rel-11 under the eDDA work item and the power preference indication feature has been standardised. However, other aspects of connected mode still need consideration to make it as resource and power efficient as the idle mode. 
Proposal 2: RAN2 should study if the identified traffic profiles for machine type and non-machine type traffic can benefit from NAS based user data transfer solutions 
Proposal 3: RAN2 should study enhancements to RRC connected mode to efficiently handle small data transmissions, covering a wider range of traffic profiles (than an isolated packet in each direction)
3. Conclusion and Recommendations
The following way forward is proposed for studying enhancements for small data transfer in RAN. 

Proposal 1: The characteristics of pure machine type traffic should be captured in the RAN2 MTCe TR to complement the traffic profiles for the non-machine type traffic captured in TR 36.822

Proposal 2: RAN2 should study if the identified traffic profiles for machine type and non-machine type traffic can benefit from NAS based user data transfer solutions 
Proposal 3: RAN2 should study enhancements to RRC connected mode to efficiently handle small data transmissions, covering a wider range of traffic profiles (than an isolated packet in each direction)
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