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1. Introduction

This paper proposes performance targets for LTE Advanced. The targets are based on the outcome of the 3GPP workshop on IMT Advanced. [1]. The focus is on latency, peak datarate, user throughput, and spectrum efficiency targets. The relationship between these targets and other targets such as cost efficiency is also discussed.
2. Proposed Targets
The proposed targets are listed in Table 1. The targets are selected so that the IMT-Advanced requirements are fulfilled, and harder where relevant.  All targets apply to both FDD and TDD. For TDD the datarate and spectrum efficiency targets are normalized with the TDD asymmetry. 
2.1. Peak Data Rates and Latency
Peak data rate targets should be increased to make sure that very good radio conditions, expected in small cell and or low load scenarios, can be fully utilized. The user plane delay is kept at the level of LTE rel 8. The reason for this is that the LTE rel 8 delays is already so low that reducing it further has little impact on end-user performance (other delays would dominate). Control plane latency target is kept at the LTE release 8 level. All these targets are stricter than what is currently discussed for IMT Advanced. 

2.2. User Throughput and Spectrum Efficiency
Spectrum efficiency and user throughput targets are significantly increased compared to LTE rel 8. The proposed targets are about a factor two higher than what LTE rel 8 supports (see Appendix A). To reach these aggressive targets, the antenna configuration should not be limited to two base station and two terminal antennas.  It should be a task for the study item to identify which is the most efficient way to reach the target is. Based on LTE rel 8 performance (see Appendix A), a reasonable ambition level is to reach the targets with four base station and four terminal antennas. The proposed targets are higher than the IMT Advanced requirements currently discussed in ITU. It should be noted that the antenna configuration differ in ITU, as well as other models and assumption under which the targets and requirements should be reached.  
2.3. VoIP

Voice over IP is believed to be the voice communication for future all-IP mobile systems. From a system performance perspective VoIP places somewhat different demands on the system in that the idea is to allow a large number of users each transmitting very little data, as opposed to most other measures where few users transmit large amounts of data. VoIP is a general term that comprises a plethora of applications, codecs, quality constraints, etc. To limit the scope and also variability in capacity results, VoIP is here a replacement of CS speech. Hence, the VoIP service needs to fulfill the accessibility, reliability and quality of a CS speech service. For system capacity this is limited by delay budget (UE to eNodeB, 50ms) and packet losses (maximum 1% per radio link). A reasonable capacity target for VoIP is 40 users/MHz/cell. This is also the current proposal for IMT-Advanced in ITU.
Table 1. Proposed LTE Advanced Targets
	Metric
	Downlink Target
	Uplink Target

	Peak data rate
	1Gbps
	1Gbps

	User plane delay
	≤ LTE rel 8 (~5ms)
	≤ LTE rel 8 (~5ms)

	Control plane latency
	≤ LTE rel 8 (~100ms)
	≤ LTE rel 8 (~100ms)

	Spectrum Efficiency
	3.2 bps/Hz/sector
	2.0 bps/Hz/sector

	Cell-edge Bitrate (10 users/sector)
	0.1 bps/Hz
	0.05 bps/Hz

	VoIP Capacity
	40 users/MHz/sector
	40 users/MHz/sector


3. Relationship to Other Targets

The proposed targets do not constitute a comprehensive picture of the capabilities of LTE Advanced, instead they should be seen as samples indicating its more relevant (but harder to measure) capabilities. 

3.1. Infrastructure Cost
Support for cost efficient deployment is an important characteristic of LTE Advanced. It is rather complex to measure and put targets on this. However, roughly, the radio access network infrastructure cost C of a cellular network may be assumed to be approximately proportional to the number of sites N ‎[2], so that C = k · N. The proportionality coefficient k is then the total cost per site, including not only cost for electronic equipment, but also cost for site build out and rental, transmission, operation and maintenance, power etc. Under this assumption, the total cost can be reduced in two ways: (i) by reducing the number of required sites N, and (ii) by reducing the cost per site k 
The spectrum efficiency targets proposed here directly address reduction of the number of sites N (i). This is valid also in ‘coverage limited scenarios’ provided that the targets are reached also in such scenarios.

To reduce the cost per site k (ii), LTE Advanced should also include functionality for reducing the various components in the total site cost, e.g. reduced transmission costs and operation and maintenance costs. 
3.2. End-to-End Performance

Further, LTE Advanced should enable excellent end-to-end performance. Including all components of the end-to-end chain in evaluations of target reachability is however very complex. Instead, the ambition with the LTE Advanced latency and delay targets should be that LTE Advanced should not limit the end-to-end performance.  

3.3. Performance at Moderate Load

In 3GPP user throughput and spectrum efficiency are typically measured at full load. Although simple to model, this is not a very typical situation. It does not show the full potential of features such as higher order MIMO and modulation.  In order not to ‘disqualify’ introduction of such features in LTE Advanced, it should be possible to motivate them in non-full-load scenarios. 
4. Summary and Proposal
It is proposed to adopt the performance targets listed in Table 1.
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A. LTE Rel 8 Performance
This appendix presents user throughput and spectrum efficiency achieved by the current LTE standard. The models and assumptions used in the evaluations are aligned with ‎[3]. 
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Figure 1. Summary of LTE downlink results.
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Figure 2. Summary of LTE uplink results. 

