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1
Background

LTE was originally developed in Rel-8 and was enhanced to LTE-Advanced in Rel-10 in order to have a new marker that met the ITU-R requirements for IMT Advanced, in terms of peak datarate and spectral efficiency. As such, even though all new releases in 3GPP have enhancements on various aspects, a large part of the work in Rel-10 focused on the standardization of two key features: Carrier aggregation (up to 5 Component Carriers) and MIMO system (up to 8 antenna ports). The LTE platform was then further developed in Rel-11 both with enhancement of existing features as well as addition of key features such as eCIC, CoMP and ePDCCH, whose main target was to further increase system capacity.

In Rel-12 and Rel-13, 3GPP has further enhanced the system and worked on new technologies that will expand the LTE platform to new markets and segments. At the same time 3GPP has significantly improved its efficiency in order to cope with the growing demand of mobile data. These technologies are briefly summarized in the next section.

2
Overview of major new Rel-12 and Rel-13 features

The main groups of LTE features standardized in Rel-12 and Rel-13 are shown in the chart below. Some text is then provided for additional background on the motivation and use-cases for each group of features.
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Figure 1: LTE features standardized in Rel-12 and Rel-13
MTC enhancements: previous releases have addressed overload situations in the RAN or CN when many MTC devices try to access the system. Rel-12 has started to enhance the LTE platform to address the promising IoT market, with enhancements allowing low cost, long range and long battery life operations.

D2D/ProSe: From Release 12 onward, a brand new air interface and system for device-to-device discovery and communication will enable proximity services for Public Safety (PS) and Consumer use-cases. The new system will be extensively used to support the requirements identified for Mission Critical Push-To-Talk (MCPTT) as part of Rel-13.
Small Cells: while small cells were supported since Rel-8, the definition of low power nodes and related basic operations was defined in Rel-10 and Rel-11. From Rel-12 3GPP started to look at a diverse set of features that will enable hyper-dense network deployments, hence boosting network capacity and cell-edge performance.

Advanced receivers / Downlink multi-user transmission: advanced interference suppression for some control channels was standardized in Rel-11. Network assistance supporting advanced interference suppression for the data channel was standardized in Rel-12. In Rel-13 a new study item was approved to study downlink multi-user transmissions using superposition coding, which can increase spectral efficiency of the LTE system. Note: normative work (if any) for this item is targeted for Rel-14, hence the arrow in the chart above is pointing beyond Rel-13.

LTE-WiFi radio interworking: 3GPP has worked on LTE-WiFi interworking since Rel-8. While the focus in previous releases had been on system level aspects such as session continuity and prioritization across different access systems, in Rel-12 3GPP started to look at radio-level (hence tighter) interworking between the two systems. In particular mechanisms were standardized allowing traffic offload based on UE measured quality of the available 3GPP and WiFi radio accesses. In Rel-13 a new work item was approved to specify aggregation of LTE and Wi-Fi radio links and further radio inter-working enhancements to improve traffic steering between the two systems.

LAA: LTE enhancements to operate in unlicensed spectrum, allowing operators to offload to unlicensed spectrum with a unified LTE network, are now under study. The focus for Rel-13 is on the aggregation of a primary cell, operating in licensed spectrum to deliver critical information and guaranteed Quality of Service, with a secondary cell, operating in unlicensed spectrum to opportunistically boost data rate.

CA enhancements: FDD/TDD carrier aggregation was standardized in Rel-12, allowing operators to fully utilize their spectrum. The LTE CA framework standardized in Rel-10 allowed aggregation of up to 5 Component Carriers (CCs) in downlink and uplink. As operators are planning deployments with the aggregation of more and more carriers, there is a need to expand the LTE CA framework. The goal in Rel-13 is to expand LTE CA up to 32 CCs and hence provide a major leap in the achievable data rates for LTE as well as in its flexibility to aggregate large numbers of carriers in different bands. It is apparent that this enhanced framework is likely to be useful for operation in unlicensed spectrum where large amounts of spectrum are available and could be used.
3D/FD-MIMO: Beamforming and MIMO have been identified as key technologies to address the future capacity demand. So far 3GPP specified support for these features is mostly considering one-dimensional antenna arrays exploiting only the azimuth dimension. To further improve LTE spectral efficiency 3GPP is now working on two-dimensional antenna arrays that can also exploit the vertical dimension. Also, while the standard currently supports MIMO systems with up to 8 antenna ports, a new study will look into high-order MIMO systems with up to 64 antenna ports at the eNB, in preparation for the use of higher frequencies in the future.
Indoor positioning: performance enhancements are planned in Rel-13, that target high-accuracy indoor positioning. While initially driven by a U.S. FCC request to improve the positioning accuracy in indoor environments for emergency calls, the work will further expand the capability of the LTE platform to enable operators to address the growing market demand for indoor positioning.
SC-PTM: eMBMS was developed to efficiently deliver multicast services over wide areas typically spanning many cells. But there could be a number of applications that could benefit from a simpler and more dynamic mechanism supporting multicast services over a single cell. Hence the idea to enable Single-Cell Point-To-Multipoint operation based on the LTE downlink shared channel.

Latency reduction: in Rel-13 a new study was approved to look at techniques that can significantly reduce the latency of the LTE air interface in order to improve performance and user experience of existing services as well as to enable new delay critical services. This include solutions for fast uplink access, shortening of the Time-Transmission Interval (TTI) and reduced processing time. Note: normative work (if any) for this item is targeted for Rel-14, hence the arrow in the chart above is pointing beyond Rel-13.

3
Conclusion

Quite some ground has been covered since the introduction of LTE Advanced in Rel-10. In particular with Rel-12 and Rel-13 the LTE platform has been enhanced to address entire new markets as well as to dramatically improve spectral efficiency in order to cope with the growing demand for mobile data.

The above developments justify the introduction of new marker for LTE.

The TSG chairs propose to introduce such a new marker from Rel-13 onwards, since

· Rel-12 has already been frozen; and

· The new features that warrant a new marker have the full set of functionalities completed only in Rel-13.

The 3GPP Marcomm Officer should plan accordingly, to propose a name and logo for the new mark
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