Page 1

3GPP TSG-RAN WG1 #53
R1-081957
May 5 - 9, 2008
Kansas City, USA
Agenda item:
6.2
Source: 
Qualcomm Europe

Title: 
Categorization of technical proposals for the PHY layer of LTE-A
Document for:
Discussion and Decision
1
Introduction
A large number of contributions were presented and discussed during the IMT-Advanced workshop in Shenzhen. This document attempts to categorize the different technical proposals into a small set grouping them by affinity. This categorization is seen necessary in order to start conducting evaluations in an organized fashion. 
2
Technical Categories
2.1
System operation with Bandwidth aggregation

In summary 

· Bandwidth scalability

· Contiguous and non-contiguous aggregation of spectrum
· Operation on larger contiguous bandwidths (>20MHz)

2.2 Multi-antenna techniques

2.2.1 Downlink

Extensions of current DL-MIMO support was identified by
· Higher order MIMO (beyond 4x4)
· Beamforming with Rank > 1

· Network (distributed) MIMO

· Intra-eNB

· No impact to network architecture

· Inter-eNB

· Impact on network architecture

2.2.2 Uplink

The following areas were unveiled as promising to close the gap between UL and DL performance
· Definition of SU-MIMO operation
· Natural extension from Rel.8 

· Support for UL beamforming

· Network (distributed) MIMO

· Intra-eNB

· No impact to network architecture

· Inter-eNB

· Impact on network architecture

2.3 Introduction of low power nodes for coverage enhancement
The introduction of low power nodes to extend the coverage of the current system was identified as one of the main candidates to improve the cell-edge user experience. 

Within this category one can note

· Home eNBs

· Closed and open subscriber groups

· Pico cells 

· Similar to macro cells with lower power, different antenna pattern, different antenna height,…

· Possibly not relying on network planning

· Relays

· Beyond L1 repeaters

· Air-interface backhauling

· Possibly not relying on network planning

The inclusion of all these new types of nodes yields the need to re-examine the existing ICIC techniques for an efficient operation of UL and DL within the same frequency or different frequency as the macro-coverage.

Another technique that was widely mentioned in the IMT-Advanced workshop was efficient support of SON. Note that we do not incorporate SON as one of the LTE techniques in this contribution as it can be seen as a technique above PHY layer. However, the design of a PHY layer that enables an efficient SON implementation is required.  

2.4 
UL OFDMA support
OFDMA for the UL was identified as an enabler to achieve some UL performance targets
· SU-MIMO with OFDMA

· Flexibility on control/data multiplexing

SC-FDMA support remains mandatory beyond Rel-8 – no change in the UL coverage.
2.5
Mobility enhancements

Robustness and reliability of the system with mobility was identified as another aspect to re-assess for beyond Rel.8, in summary:

· Enhanced cell selection

· Enhanced HO between macro and home networks
2.6
Miscellaneous techniques

This section covers other topics that were discussed in the IMT-advanced workshop

· Performance specifications with enhanced receivers at the UE and eNB

· New channel coding schemes
· Latency reduction – shorter TTI

· Enhanced MBSFN – MIMO techniques

· Optimizations for low mobility LAN 
3
Conclusion
This contribution has presented a categorization of technical proposals for LTE.A. We propose discussing this categorization in order to organize a study framework for the upcoming evaluations. 
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