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1. Introduction

The 3GPP RAN IMT-Advanced workshop was held on 7-8. April of this year in Shenzhen. Further on the RAN1#53 meeting in Kansas City contributions from both operators and manufacturers were presented regarding requirements and envisaged technologies. The main points on requirements agreed during the workshop and the following RAN1 meeting are documented in [2] which led in further discussions [3]

 REF _Ref201668308 \r \h 
[4] on RAN plenary to the TR 36.913 [5]. On the workshop and on RAN1#53 meeting companies made proposals for envisaged technologies for LTE-Advanced.
In this document we try to order or classify proposed technologies in the attempt to arrive at an overview of study topics.

2. Classification of proposed LTE-advanced technologies

Classification criteria could be the time-frame or incurred complexity of a proposed technique but it is instead tried to make a more technically systematical classification independent of a possible work plan or other priority considerations.
Techniques could either try to improve the underlying physical layer or they could work with the existing physical layer and better use multiple antennas signal adjustment and scheduling to improve the performance.
As regards the collaboration with multiple antennas between multiple/single sites the following picture may serve as an illustrative classification of the multiple scenarios for which techniques can be considered.
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Figure 1: Collaboration classification for use of multiple antennas
Most obvious are the proposals to increase performance by increasing the number of antennas. But this can be done as well in uplink as in downlink. So this separation in UL and in DL is (traditionally) seen easier to order the proposed techniques.
So the following (not necessarily complete) list is a try to itemize the proposed techniques along the lines of  UL/DL, single site, multi-site (according to Figure 1 before), modulation scheme, no. of antennas, signaling improvement, level of backhaul information exchange. This classification is given below:

· Concepts for improvement of Downlink

· Techniques with increased number of transmit and receive antennas

· Techniques for improvement of Precoding, Feedback and Signalling channel (e.g. signalling for supporting SDMA)

· Operation of physical layer and Scheduling with enhanced information

· Single-site cell collaboration/coordination 
· Multi-site cell collaboration/coordination

· Small/Medium/Large level of backhaul information exchange

· Measurements and signalling for enhanced phys. layer operation/ scheduling
· Relaying
· Support for Spectrum aggregation
· Concepts for improvement of Uplink

· Alternative enhanced modulation scheme (OFDMA/SC-FDMA) for UL and enhanced channel coding
· Techniques with increased number of transmit and receive antennas

· Support for SU-MIMO
· Support for precoding
· Operation of physical layer and Scheduling with enhanced information

· Single-site cell collaboration/coordination 
· Multi-site cell collaboration/coordination

· Small/Medium/Large level of backhaul information exchange

· Measurements and signalling for enhanced phys. layer operation/scheduling
· Relaying

· Support for Spectrum aggregation
A further aspect that has to be taken care of is how the techniques have to be modified whether FDD or TDD is in use. This could be an additional category for differentiation.
The performance of these techniques has to be evaluated and an evaluation framework has to be found for that. To further also consider the cost of the proposed techniques a possible analysis list is given below.

· Analysis of UE complexity 

· Analysis of eNodeB impacts

· Analysis of backhaul impact(s)

3. Conclusion

In this document it has been strived for an (not necessary complete) ordering of the so far proposed LTE-advanced techniques with the goal to get an overview.  Possible classification criterions have been mentioned. It is proposed that RAN1 takes this ordering into account in its work for structuring the LTE-Advanced Study.
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