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1 Introduction

After having spent considerable time and effort to investigate the potential benefits and impacts of MIMO for HSDPA, RAN1 should come to a conclusion on what would be the appropriate way forward with this Work Item. This contribution proposes such a way forward based on results and findings presented on MIMO for HSDPA in RAN1, which are summarized e.g. in [1],[2].
2 Rationale
The rationale behind the recommendation suggested at the end of this contribution is summarized briefly in this section.
1.1 Performance, Complexity, Backward Compatibility
The following performance relevant aspects of MIMO for HSDPA have been observed:

· Relative to the 1x2 single stream transmission, MIMO provides 

· very large cell throughput gains in indoor environments,
· significant cell throughput gains in the agreed microcellular environment,
· moderate cell throughput gains in typical macrocellular environments.
· MIMO for HSDPA offers very significant gains in average per user and peak throughput.
· MIMO for HSDPA does not reduce cell edge user data rates
The downlink baseband complexity of a UE, which is only one part of the overall UE complexity, will increase by very moderate amounts as a function of the underlying receiver architecture. In terms of overall complexity of a UE, the additional complexity due to use of MIMO will be fairly small. In general, the increase of UE complexity due to MIMO is clearly feasible.
Assessment of co-existence of MIMO and non-MIMO capable UEs in the same carrier has been addressed. The results indicate that no backward compatibility issues are to be expected.

1.2 MIMO Options

During the long work period on MIMO for HSDPA, a fairly large number of proposals were brought forward (11 in the TR). After the RAN decision to focus on further evaluation of just one scheme, a consolidation trend towards PARC was observed. Finally, a second proposal, D-TxAA, was suggested for further evaluation. Now the two remaining proposals for MIMO for HSDPA are PARC and D-TxAA. These two options can be characterized as follows:

PARC: 

· Multiple codeword scheme

· Allows for usage of robust inter-stream SIC receivers
· Allows for rank adaptation and/or multi-user scheduling

· Robust feedback (only CQI feedback) which is FEC protected
· Well studied, attractive performance

· Fairly simple scheme without any additional need for feedback

D-TxAA: 

· Multiple codeword scheme
· Allows for usage of robust SIC receivers 
· Allows for rank adaptation and/or multi-user scheduling 
· Relies on feedback of unprotected FBI bits

· Very little performance gain over PARC

· Additional UL capacity needed for feedback

· Need for FBI generation/reception and antenna verification

· Potential of large complexity impact due to antenna verification
In general both schemes can be operated as multi-codeword schemes with spatial multiplexing. In fact the PARC MIMO scheme could be seen as a special case of D-TxAA in which the beam forming matrix at the transmitter is not adaptive but a fixed identity matrix.
3 Recommendation to RAN
Based on the rationale pointed out above, the following recommendation to 3GPP TSG RAN is suggested:
1. Due to 
· the attractive performance gains in terms of per user throughput, cell throughput and offered peak data rates, 
· that the use of MIMO in  HSDPA can offer at a reasonable cost of additional complexity, 
· while keeping backward compatibility with non-MIMO capable UEs in the same carrier,
MIMO should be standardized as part of Rel-7.

2. Due to 
· very small performance differences between the two remaining MIMO proposals,

· use of feedback mechanisms with unprotected FBI bits in D-TxAA which will cause potentially very large additional complexity (antenna verification in the UE, Node B receiver and transmitter processing, implementation and testing of another feedback loop),

· need for continuous R99 DCH with a continuous stream of FBI bits (incompatible with use of F-DCH or other techniques for disruptive uplink transmission),

select the PARC MIMO scheme as the best compromise between robustness, performance and complexity.
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