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1
Introduction
RAN meeting #65 initiated a study item on Small Data Transmission Enhancements for UMTS [1]. During last RAN1 meeting in Ljubljana base traffic characteristic together with scenario parameters were agreed. Couple of issues related to system functionality and primary assumptions were raised. The main motivation for this document is to highlight potential bottlenecks which can be expected when MTC would be introduced within UMTS system. Additionally some further clarification on maximum number of connections which should covered is provided
2
Discussion
2.1
Scope of the Study Item
The study item one of the objectives [1] is defined as:

The study should consider the following aspects:

· identify any potential problems or system bottlenecks relevant to these applications and requirements 

From the identified requirements, the study should then consider potential technical solutions, for example:

· Device power saving enhancements (for example extended DTX/DRX cycles**) (RAN1, RAN2)

· Signalling optimizations to support massive number of devices and/or optimize small packet transmission (for example control signalling overhead reduction) (RAN2, RAN1)

· Optimization of delay tolerant transmissions (RAN2)

· Investigate mechanisms to enhance coverage for low data transmissions, including above-mentioned optimizations (and for example time domain repetition of physical channels or signals) (RAN1, RAN2)

2.2
Potential risks and bottlenecks in MTC enhancements

1.
Mobility

MTC as shown in previous studies should be more likely low mobility devices. It means that these devices do not move, move infrequently or are moving only in a specified region. Taking into consideration the agreements of the last meeting, the devices should be allowed to be mobile with pedestrian or vehicular speeds. Moreover mobility cases should be investigated in rather low speed scenarios in order to reduce the power consumption. Despite the fact that many of the devices will be stationary we cannot forget to assure that even those devices will have mobility at some level e.g. cell relocation in case when a network changes. 
2.
Time controlled devices and time delay tolerance.

Studies on MTC devices were mainly based on the assumption that data/reports will be transferred in pre-defined time periods or cycles. Obviously such an assumption helps in organizing traffic flow in the system e.g. choose periods when legacy UMTS traffic is less loaded in order to avoid any system disturbances. On the other hand current study is assuming not only MTC based traffic but also sending larger amounts of data from devices which can be in move or can be after an outage or a network malfunction case in a need to report their statuses immediately and multiplying such emergency devices we may counter a situation where the network would not be able to operate with such a high load. There are already known procedures for MTC devices which help handling such a situation. One is assuming that the mobile network operator is using measurements to minimize the number of attempts in order to protect the current traffic, another is allowing operator to restrict the access of the MTC devices to the network if such an action would be necessary [2]. Moreover an MTC device whose connection to the network is not essential or can be delayed is more likely to be set into a group of time controlled devices predefined by the operator into so called grant time intervals. 
Another aspect which needs to be studied carefully is time delay tolerance in MTC devices. Assuming such devices will be commonly used in the eHealth application any delay is a big issue. Transmissions from the devices which are monitoring a vital functionality cannot be overlapped or throttled by any other traffic caused by other MTC devices or common UMTS network traffic. Daily health monitoring can occur with some delay if a life is not in risk, but in case of reporting a heart attack, heavy injury, or other situation where immediate ambulance calling is essential, the reports should have the highest priority and minimum delay tolerance or none at all. 
3.
Battery consumption and energy savings features.

Many of the MTC devices will be battery based and could be operating in the field for many years. That is why significant increase of the battery lifetime and new enhanced power savings modes are a must in introducing small data transmission devices into the real life. Couple of techniques are already known and discussed:
· Enhanced power saving mode – efficient turn on/off of the modem for scheduled applications;

· Extended discontinuous reception – longer inactivity periods for delay tolerant applications;

· Less frequent tracking area updates – for low or zero mobility applications;

Each of these solutions enables power savings on some level. Furthermore if they are going to be applied then we have to deal with some service quality degradation i.e. delay in accessing the system. Taking into account wide area where Small Data Transmission can be implemented the power saving methods can be applied depending on specific needs.

Furthermore, a UE Power Saving Mode (PSM) feature was already introduced to Rel-12 specifications [3, 4, 5, 6, 7].
4. Coverage

As it was discussed already – coverage is one of the most important aspects of the Small Data Transmission study. Due to wide area of usage for MTC kind of devices we may counter situations where coverage for such a device might be limited or even not possible. In order to extend coverage possibilities heterogeneous network connectivity should be supported. 

5. Cost

Many times the criterion which determines usage and/or introduction into the real life of a specific application or device is its cost. The Small Data Transmission devices are not unique in this respect. In order to support massive number of available devices which can be operated within a network the relative cost has to be low. As already mentioned in [8] from the cost perspective HSPA is already competitive with LTE and it should not be the main focus of our study. We need to assure that the any MTC use case related modifications would not lead to major changes both in UE chip set or network implementation point of view. HSPA has huge amount of devices already in the field so introducing changes which may lead to another round of devices may lead to a situation where whole idea of introducing Small Data Transmission devices into the HSPA network may be not worth it.

3
Conclusions
This document briefly discusses the potential bottlenecks for introducing Small Data Transmission operation into the network. Each of the aspect listed above has to be studied carefully and be provided with satisfactory results that it won’t limit, or interfere with other service within UMTS network. Considering the fact that the usage for the Small Data Transmission devices is predicted to be wide and to be supported by a great amount of devices, the cost of such devices as well as the coverage aspects are essential for this study.
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