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1 Introduction
In RAN1 #53, discussions on LTE-Advanced at the working group (WG) level have been kicked off officially, starting with a focus on the LTE-Advanced requirements. As the initial LTE-Advanced requirements documents has been approved by the RAN #40 plenary [1], with the requirements for Micro, indoor and suburban radio environments to be completed. On the other hand, proposals on various technology advancements to Release 8 have been submitted and discussed briefly in RAN1 #53. The proposed technology topics are summarized in this contribution, with a proposed outline for the LTE-Advanced technology report (TR).
2 Proposed Technology Topics
Technology proposals submitted by various companies to the LTE-Advanced workshop in April 2008 and RAN1 #53, for enhancing the performance of LTE Release 8 to meet the anticipated requirements of IMT-Advanced and LTE-Advanced, can be summarized into the following topic areas:
· Spectrum aggregation
· To maximize the flexibility in spectrum usage independent of regional regulations
· Hybrid OFDMA / SC-FDMA UL multiple access 
· Improvement on UL capacity
· UL SU-MIMO 4x4
· Improvement on UL capacity and peak data rate
· DL MIMO 8x8
· Improvement on DL capacity and peak data rate
· MU-MIMO, Network MIMO, multi-mode adaptive MIMO
· Improvement on capacity and cell coverage 
· Distributed (-Antenna) MIMO
· Improvement on capacity and cell coverage 
· Superposition coding 
· Improvement on DL capacity

· Enhancement on MBSFN
· Improvement on MBSFN capacity
· Opportunistic Space Time Multiple Access (OSTMA)

· Improvement on capacity and cell coverage

· Improved beamforming (BF) techniques, e.g., adaptive BF

· To improve capacity and cell edge coverage

· Relay, Remote radio equipment
· To improve capacity and cell coverage
· Wireless Network Coding
· To improve capacity and cell coverage
· Enhancement to codebooks and feedback mechanism for CL-MIMO
· To improve CL-MIMO performance
· Enhanced intercell interference management (Adaptive FFR)
· Improve capacity and cell edge coverage
· Wireless backhaul / sidehaul
· Simplify deployment constraints
· Support of Home eNodeB / Femto / Pico-cells
· Extension of indoor coverage
· SON
· Simplified network deployment and optimization
3 Proposed Outline for TR
An outline for the LTE-Advanced TR is proposed as follows:
1. Introduction 
2. Required improvements over Release 8 performance

3. Technologies for advancement of E-UTRA

3.1. Spectrum aggregation techniques

3.2. Enhancements to uplink multiple access techniques

3.3. Enhancements to downlink multiple access techniques

3.3.1. Opportunistic Space Time Multiple Access (OSTMA)
3.4. Advance MIMO techniques

3.4.1. DL Higher-Order MIMO

3.4.2. UL  MIMO

3.4.3. MU-MIMO

3.4.4. Network MIMO

3.4.5. Multi-mode adaptive MIMO
3.4.6. Distributed MIMO
3.4.7. Superposition Coding
3.4.8. MBSFN MIMO enhancements 

3.4.9. Enhancements to codebooks and feedback mechanism for closed-loop MIMO

3.5. Advanced Beamforming Techniques

3.5.1. Adaptive Beamforming  
3.6. Relaying Technology
3.6.1. Relay techniques
3.6.2. Home eNodeB / Femto / Pico cells

3.6.3. Other Relaying techniques

3.6.4. Remote radio equipment techniques
3.7. Wireless Network Coding
3.8. Intercell interference management

3.9. Wireless backhaul and sidehaul

3.9.1. Layer-1 support

3.10. Self-Optimization Network
3.10.1. Layer-1 support

3.11. Other technologies 

4. Performance evaluation 

4.1. Radio environments 

4.2. Channel models 

4.3. Link-level simulation assumptions and parameters

4.4. System-level simulation assumptions and parameters

4.5. Performance metrics

4.6. Evaluation results

5. Conclusion
4 Comments on Indoor Radio Environment

The indoor radio environment currently considered by IMT.EVAL is based on an isolated cell model [2], with considerably lower base station transmission power than the Macro and Micro radio environments. This indoor model may be applicable to the home eNodeB deployment scenario provided that the carrier frequency used is different from the outdoor Macro or Micro cells in the immediate neighbourhood of the home eNodeB cell site. In the scenario that these carrier frequencies are similar, the interference between home eNodeB and the outdoor Macro, Micro cells would need to be modeled for a more realistic performance evaluation.
On the other hand, a typical indoor channel is a rich multipath channel environment, especially for the wider bandwidth being considered for LTE-Advanced, i.e., up to 100 MHz. Therefore, new channel models may be necessary for the evaluation of LTE-Advanced technology.

5 Conclusion
An outline for the TR on LTE-Advanced has been proposed, taking into account the various proposed technologies in RAN1 #53. Some comments on the indoor radio environment have also been provided to initiate discussions and decision on the way forward. 
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