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1
Introduction
RAN meeting #65 initiated a study item on Small Data Transmission Enhancements for UMTS [1]. In this document the general motivation of the work, as well as the SI’s relation to earlier MTC work are discussed.

2
Discussion
2.1
Background
The past MTC related work can be generally divided in 4 different areas:

· Cost

· Coverage

· Capacity

· Battery consumption

From the cost perspective the big benefit with HSPA over the effort done in the LTE context is the fact that HSPA exhibits huge volume of devices in the field already, and HSPA is expected to exceed the GSM penetration numbers by 2016/2017 time frame. Already a few years back there were HSPA chips capable of 7.2 Mbps with the 6 USD price point and specifically IoT-optimized low-cost HSPA modules haven been announced since [2]. When comparing to the Low Cost MTC work of LTE, in HSPA the support of RX diversity is optional and the cell BW is always 5 MHz. From the cost perspective, in order to fully exploit the cost benefit from the vast volumes and the already-done R&D work it is vital that any MTC use case related modifications would not lead to a different hardware branch, be that from the UE chip set or from the network implementation point of view. Thus even the though cost reduction is not in the focus of the new SI, it is important to understand the impact of the proposed solutions for the cost, especially if they point towards new silicon round.
Coverage is an important area to consider, as sometimes the locations for MTC operations can be challenging, and a trade-off between coverage and data rates has been in the center of the LTE MTC work. 

· The first factor of the UMTS/HSPA coverage is related to cell search based on SCH. We do not believe that modifying SCH for the purposes of enhancing the coverage would be practical in what comes to backwards compatibility and implementation impacts. However it would be possible to relax the UE requirements related to cell search for such devices.
· The second stage of the coverage is related to reception of BCH. We believe that for backwards compatibility and implementation impact reasons BCH should not be modified. However, it may be feasible to apply soft combining over multiple SIB cycles to accumulate enough energy for correct decoding of the SIBs, and this way enhance the BCH coverage. Furthermore it would be possible to increase the BCH transmit power of the critical SIBs in the cell although that would come at the cost of cell capacity.

· The third stage of the coverage is related to AICH, PICH and PRACH preamble. Again re-designing these would likely lead to too big modifications that would undermine the commercial feasibility of the new features. Furthermore all these channels can be boosted in power if there is a need to boost the coverage.

· The fourth stage of the coverage is the data coverage in both Cell_FACH and Cell_DCH states. Modifying PRACH message coverage or FACH coverage would be possible with longer TTIs and increased power, but it may be more convenient to consider only HS-FACH/RACH to have the same solution apply in both the Cell_DCH and Cell_FACH cases.

Capacity is HSPA networks is rather well proven at this stage and if there are relative small data volumes then compared to the other traffic with the HSPA networks the solutions like smart metering are foreseen to be accommodated relative easily. The big benefit of HSPA compared to e.g. low end GSM/GPRS modem is the versatility, even operations like remote SW update to the smart meters can be handled efficiently as there is Mbps grade data rates available if necessary and the target device is not severely coverage limited.
Battery consumption is important aspect, e.g. a smart metering application related to for example a gas or water meter and mains power is not available for power source. When considering changes to improve battery lifetime also the work done elsewhere needs to be accounted for. If the UE is enabled to wake up seldom enough, then the long battery life can be achieved even if the air interface operation is not fully optimized. Of course minimizing the necessary on time is beneficial to complete the necessary information exchange. Some of the existing features such as HS-FACH/RACH are actually well suited here as they avoid setting up the DCH and getting the data flow fast and enabling to shut down the operations also quickly when continuous flow of data is not needed. For continuous operation the use of CPC is highly beneficial, thus setting up Rel’99 DCH channels should be avoided in general.
2.2
Scope of the Study Item
The study item objectives [1] are defined as:

The study should consider the following aspects:

· identify the targeted standard related small data applications, delay tolerant applications, and applications relevant to massive deployment of devices 

· identify the key traffic characteristics of these applications

· identify any relevant requirements (e.g. related to latency, power and coverage*) for these applications

· 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)

Minimizing the impact on the physical layer, and on legacy terminals and networks, are important aspects for any considered technical solutions. Enhancements possible with existing UE hardware are prioritized.

* The priority of the coverage extension is to balance the link budget of different channels and signals.
** The study on DTX/DRX cycles should consider the findings in 3GPP TR 23.887. If necessary, RAN WGs should liaise with SA WGs.

Previous 3GPP TRs [3, 4, 5, 6, 7] already capture reference traffic models for MTC evaluation and evaluation of the power saving potential of different DRX enhancements solutions. Furthermore, a UE Power Saving Mode (PSM) feature was already introduced to Rel-12 specifications [8, 9, 10, 11, 12]. It seems fair to assume that an MTC traffic model is agnostic to the radio technology and hence the earlier findings should be directly applicable to this SI as well and there should not be a need to do a full-blown study on applications and traffic characteristics even if a review and potential update may be considered.

3
Conclusions
This document briefly discusses the constrained space in which the Small Data Transmission Enhancements work related to UMTS, and collects different aspects that need to be kept in mind in the study. Based on the discussion we conclude that:
The initial work should thus focus on

· Review of the work done on applications, traffic characteristics and requirements during the past study and work items in 3GPP RAN and 3GPP SA.

· On battery saving, identify if there is further room for improvement over the solutions already studied

· On signalling optimizations, identify whether there are bottle-necks in the current standard in supporting a very large number of devices (spending vast portion of the time in Idle mode) in the system

· On coverage Identify the link budget bottlenecks of different channels

And we especially emphasize that the system modifications need to avoid the need for modified HW in both the UE and the network so that the cost benefits of the scale can be exploited to the fullest.
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